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IDENTITY AND INTEREST OF AMICUS CURIAE1 

Alliance Defending Freedom is a nonprofit law firm dedicated to 

protecting religious freedom, free speech, the sanctity of life, parental 

rights, and marriage and family. Because the law should protect vulner-

able young people from irreversible and unproven medical interventions, 

ADF advocates for laws that protect children from drug treatments that 

could potentially harm them with permanent consequences.  

ADF is deeply concerned about the use of puberty blockers and 

cross-sex hormones for children with gender dysphoria. Systematic, in-

ternational reviews have shown insufficient evidence to support such use. 

Many studies even suggest these interventions are dangerous. This has 

led many European nations and American states to forbid puberty block-

ers and cross-sex hormones for children with gender dysphoria. ADF be-

lieves such caution is best, given the uncertain science, serious harm, and 

inability of minors to give informed consent.  

ADF has served as co-counsel defending states that protect children 

from potentially dangerous interventions, e.g., Boe v. Marshall, No. 2:22-

cv-184-LCB (M.D. Ala.), and it submits this brief supporting Texas Sen-

ate Bill 14 (“the Minors Protection Act” or simply the “Act”).  

 
1No counsel for a party authored this brief in whole or in part, and no 
person other than amicus and its counsel made any monetary contribu-
tion intended to fund the preparation or submission of this brief.  
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INTRODUCTION 

Texas seeks to protect children from unproven drug treatments that 

risk permanent harm. It enacted the Minors Protection Act to regulate 

puberty blockers and cross-sex hormones for children with gender dys-

phoria. Consistent with medical literature and best practices around the 

world, Texas found such drug use is harmful—or at least reckless—be-

cause it is experimental, unsupported by high-quality evidence, and has 

unknown risks. Plaintiffs challenge this protection, seeking a constitu-

tional right to inject children with experimental drugs.  

 The district court temporarily enjoined the Act, holding that Texas 

has no compelling or even legitimate interest in protecting children from 

harmful transition procedures. That ruling wrongly requires the Act to 

satisfy strict scrutiny. At most, the State need only show that the Act 

reasonably advances its significant interest in protecting children. The 

Act easily satisfies that test. No high-quality evidence supports using pu-

berty blockers and cross-sex hormones to treat children with gender dys-

phoria; indeed, multiple studies suggest that such interventions may be 

dangerous. The Act is reasonable and critical to protecting children.  

Like other states, Texas may decide how to best protect its citi-

zens—especially when regulating procedures rife with medical and sci-

entific uncertainty. This Court should not constitutionalize a new right 

to unproven drugs. Accordingly, ADF asks this Court to reverse the rul-

ing below and allow Texas to continue protecting its children.  
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ARGUMENT 

This Court reviews an order denying a plea to the jurisdiction de 

novo. Presidio Indep. Sch. Dist. v. Scott, 309 S.W.3d 927, 929 (Tex. 2010). 

In so doing, the Court considers both “the facts alleged by the plaintiff[s] 

and” submitted evidence “relevant to the jurisdictional issue.” Hous. 

Mun. Emps. Pension Sys. v. Ferrell, 248 S.W.3d 151, 156 (Tex. 2007).  

An order granting a temporary injunction is reviewed for an abuse 

of discretion. Tex. Educ. Agency v. Hous. Indep. Sch. Dist., 660 S.W.3d 

108, 116 (Tex. 2023). Under this standard, the Court reviews legal issues 

de novo and accepts facts found and “supported by evidence” below. 

Haedge v. Cent. Tex. Cattlemen’s Ass’n, 603 S.W.3d 824, 827 (Tex. 2020) 

(per curiam).  

To succeed, Plaintiffs must show valid claims and a probable right 

to relief. Abbott v. Mex. Am. Legis. Caucus, Tex. House of Representatives, 

647 S.W.3d 681, 698 (Tex. 2022). They have not done so because while 

rational-basis review applies, the Act satisfies even heightened scrutiny 

by reasonably protecting children from unproven drugs. 

I. Rational-basis review applies, and the Act easily satisfies 
both rational-basis and heightened scrutiny. 

Statutory classifications are typically valid if they rationally ad-

vance a legitimate interest. Klumb v. Hous. Mun. Emps. Pension Sys., 

458 S.W.3d 1, 13 (Tex. 2015). Closer scrutiny applies only when laws im-

plicate suspect classes. Id. While laws that implicate “sex” sometimes 
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trigger “strict … scrutiny,” In Interest of McClean, 725 S.W.2d 696, 698 

(Tex. 1987), “sex-based distinctions” are allowed “if physical characteris-

tics require” them, Messina v. State, 904 S.W.2d 178, 181 (Tex. Ct. App. 

1995).  

Appellees reject that Texas law may respect relevant physical dif-

ferences between the sexes. On their theory, every sex distinction triggers 

strict scrutiny. Br. of Appellees 31. Not so. Otherwise, sex-specific sports 

teams, bathrooms, showers, locker rooms, medical treatments, prison fa-

cilities, and more would trigger and potentially fail strict scrutiny.  

To set the standard, this Court should review “[f]ederal equal-pro-

tection cases.” Klumb, 458 S.W.3d at 13 n.8. Federal courts accommodate 

relevant physical differences between the sexes by considering distinc-

tions based on those differences not sex-based and applying rational-ba-

sis review, e.g. Dobbs v. Jackson Women’s Health Org., 597 U.S. 215, 236 

(2022); L.W. by & through Williams v. Skrmetti, 83 F.4th 460, 479-89 (6th 

Cir. 2023); Eknes-Tucker v. Governor of Ala., 80 F.4th 1205, 1228 (11th 

Cir. 2023), or holding that such distinctions pass intermediate scrutiny, 

e.g. Michael M. v. Super. Ct. of Sonoma Cnty., 450 U.S. 464, 468-74 

(1981); Tuan Anh Nguyen v. I.N.S., 533 U.S. 53, 60-71 (2001).  

The Act satisfies both tests. Rational-basis review applies because 

the Act does not target a suspect class; it regulates drugs used on minors 

of both sexes, as federal appellate courts have held in response to indis-

tinguishable legal challenges. E.g., Skrmetti, 83 F.4th at 479-89; Eknes-
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Tucker, 80 F.4th at 1228. Regardless, the Act satisfies even intermediate 

scrutiny. Laws that implicate sex must advance an “important” goal 

through “substantially related” means. Nguyen, 533 U.S. at 60. A perfect 

fit is not required. Id. at 70; see Michael M., 450 U.S. at 473  (relevant 

inquiry “not whether the statute is drawn as precisely as it might have 

been, but whether the line … is within constitutional limit[s].”). Here, the 

Act reasonably protects children from risky and unproven procedures. 

A. The Act protects children from unproven drug treat-
ments no matter how they identify. 

Texas enacted the Minors Protection Act to protect the health and 

welfare of minors. Appellants’ Br. 3. Using puberty blockers and cross-

sex hormones to treat children with gender dysphoria is unsafe. As shown 

below, such interventions may increase the risk of depression, sexual dys-

function, cardiovascular disease, stroke, breast cancer, and more.  

The Act reasonably protects all children. While Plaintiffs say it tar-

gets transgender people, Br. of Appellees 37, that is incorrect. The Act 

evenly protects all children—no matter how they identify. 

Gender dysphoria is a recognized mental health condition. Am. Psy-

chiatric Ass’n, Diagnostic & Statistical Manual of Mental Disorders 512 

(5th ed. 2013). It requires six-month “marked incongruence between one’s 

experienced/expressed gender and assigned gender” that is “associated 

with clinically significant distress.” Id. In contrast, transgender identifi-
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cation is not a mental disorder. People can identify as transgender with-

out experiencing gender dysphoria. Expert Q&A: Gender Dysphoria, Am. 

Psychiatric Ass’n, https://perma.cc/3YJ4-F2A2  (last accessed July 13, 

2023).  

In fact, adolescent gender dysphoria often does not lead to adult 

transgender identification. Until recently, most minors presenting with 

gender dysphoria were pre-pubescent males. The Cass Review, Independ-

ent review of gender identity services for children and young people: In-

terim report 32 (2022), https://perma.cc/9CT5-J6NU. The Dutch protocol 

analyzed this population exclusively. E. Abbruzzese et al., The Myth of 

‘Reliable Research’ in Pediatric Gender Medicine: A critical evaluation of 

the Dutch Studies—and research that has followed 12, J. Sex & Marital 

Therapy (2023), App.94.2 With psychotherapy alone, this Dutch study 

showed that the vast majority of these children ceased to experience gen-

der dysphoria during adolescence and identified with their natal sex as 

an adult. Wylie C. Hembree et al., Endocrine Treatment of Gender-Dys-

phoric/Gender-Incongruent Persons: An Endocrine Society Clinial Prac-

tice Guideline, 102:11 J. Clinical Endocrinal Metab. 3869, 3879 (2017), 

 
2 “App.” refers to the Appendix in Support of the Brief of Amicus Curiae 
Alliance Defending Freedom, which catalogues sources cited in this brief 
only for the Court’s convenience. See Order, K.C. v. Individual Members 
of the Med. Licensing Bd. of Ind., No. 23-2366 (7th Cir. 2023), ECF No. 
47 (denying motion to strike identical appendix filed for this purpose). 
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App.726; James M. Cantor, American Academy of Pediatrics policy and 

trans- kids: Fact-checking 1, Sexology Today! (2018), App. 464. 

Such desistence is good. The affected individual no longer has a 

mental health condition and needs no more treatment. While Plaintiffs 

say subjecting children to lifetime drugs and irreversible surgeries is safe 

and effective, Br. of Appellees 46, the Act seeks to protect children from 

“iatrogenic” intervention—treatments that create disease rather than 

cure it. Kenneth J. Zucker, Debate: Different strokes for different folks 1-

2, Child & Adolescent Mental Health (2019), App.517-18. This interven-

tion substantially risks disrupting the ordinary resolution of gender dys-

phoria, and children who receive it are far more likely to persist in gender 

dysphoria than those who don’t. Kristina R. Olson et al., Gender Identity 

5 Years After Social Transition, 150:2 Pediatrics 3 (2022), App.521. So 

early transition “is not a neutral” decision. Cass Review 38, 62-63. The 

Act allows space for children’s gender dysphoria to resolve.  

This space is critical for at least two reasons. First, the recent and 

large influx of individuals experiencing gender dysphoria strongly corre-

lates with the rise of adolescent smartphone and social media use. Appel-

lants’ Br. 14; 4.CR.1622-23. It’s uncertain whether and to what extent 

social pressures are causing this trend. Second, a new group dominates 

gender clinics: mid-adolescent females without childhood history of gen-

der discordance. Riittakerttu Kaltiala-Heino et al., Two years of gender 

identity service for minors: overrepresentation of natal girls with severe 
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problems in adolescent development, 9 Child & Adolescent Psychiatry & 

Mental Health 6 (2015), App.615; Lisa Littman, Parent reports of adoles-

cents and young adults perceived to show signs of a rapid onset of gender 

dysphoria 3, PLOS ONE (2018), https://perma.cc/E8ZH-FWP6; Cass Re-

view 38. Early research did not study this group. Abbruzzese, supra, at 

12, App.94. And modern research lags because this group is newly devel-

oping. Littman, supra, at 3. But as with males, nothing suggests this 

group will necessarily identify as transgender in adulthood. Caution is 

critical.  

Because the Act aims to protect Texas children no matter how they 

identify, it does not distinguish based on a suspect or quasi-suspect clas-

sification. Eknes-Tucker, 80 F.4th at 1227 (A law regulating “specific 

medical interventions for [all] minors [is] not one that classifies on the 

basis of any suspect characteristic under the Equal Protection Clause.”). 

The Act’s goal of protecting children is both legitimate and “compelling.” 

New York v. Ferber, 458 U.S. 747, 756-57 (1982). 

B. The Act reasonably advances its important goal of pro-
tecting children from risky drug treatments. 

1. The Endocrine Society guidelines and WPATH 
standards of care lack evidence-based support. 

Rejecting Texas’s concerns about unproven drug interventions, 

Plaintiffs invoke the WPATH and Endocrine Society policies to challenge 
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the Act. Br. of Appellees 7-9. But “optimal clinical decision making re-

quires” support “from systematic summaries” based on high-quality evi-

dence. Gordon Guyatt et al., Users’ Guides to the Medical Literature 10 

(McGraw Hill Education, 3rd ed. 2015). The Endocrine Society guidelines 

and WPATH standards of care lack such evidentiary support.  

 The GRADE method is widely accepted for rating available medical 

evidence. Id. at 16. It ranks the evidence into four tiers. High-quality ev-

idence means the “true effect [of intervention] lies close to that of the 

estimate.” Howard Balshem et al., GRADE guidelines: 3. Rating the qual-

ity of evidence, 64 J. Clinical Epidemiology 401, 404 (2011), App.461. 

Moderate-quality evidence means the “true effect is likely to be close to 

the estimate…, but [it may be] substantially different.” Id. Low-quality 

evidence means the “true effect may be substantially different from the 

estimate.” Id. And very-low-quality evidence means the “true effect is 

likely to be substantially different from the estimate.” Id.  

When applied properly, the GRADE method “achieves explicit and 

transparent judgment” by requiring evaluators to disclose all evidence 

and reasons supporting their rating. Gordon Guyatt et al., GRADE guide-

lines: 11. Making an overall rating of confidence in effect estimates for a 

single outcome and for all outcomes, 66 J. Clinical Epidemiology 151, 155 

(2013), App.455. In general, strong recommendations should not be made 

based on low-quality evidence—only when “a panel would have a low 

level of regret if [later] evidence showed that their recommendation was 
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misguided.” Jeffrey C. Andrews et al., GRADE guidelines: 15. Going from 

evidence to recommendation—determinants of a recommendation’s direc-

tion and strength, 66 J. Clinical Epidemiology 726, 731 (2013), App.490. 

The Endocrine Society guidelines are not evidence-based. They lack 

support from systematic evidentiary reviews on key questions, including 

whether the recommended treatments ease gender dysphoria, improve 

mental health, affect brain development, or impact fertility. Hembree, 

supra, at 3873, App.720; Jennifer Block, Gender dysphoria in young peo-

ple is rising—and so is professional disagreement 2-3, BMJ (2023), 

App.496-97. The authors did not systematically list the evidence support-

ing their recommendations or justify their evidence ratings. Hembree, 

supra, at 3881-83, App.728-30. They alarmingly made strong recommen-

dations based on low-quality evidence without saying whether or why 

they believe those recommendations satisfy GRADE criteria. Id.; Block, 

supra, at 2-3, App.496-97. This is advocacy—not good science. 

Exemplifying this problem, one co-author acknowledged that the 

Endocrine Society had no data—“none”—to support Guideline 2.5, which 

suggests “there may be compelling reasons to start cross-sex hormones 

prior to age 16” when treating gender dysphoria. Icahn Sch. of Med., State 

of the Art: Transgender Hormone Care at 5:38-6:18, YouTube (Feb. 15, 

2019), https://www.youtube.com/watch?v=m7Xg9gZS_hg; Hembree, su-

pra, at 3871, App.718. This change, he said, gave doctors “cover” to pro-

vide cross-sex hormones to children. State of the Art at 5:38-6:18. Such 
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disregard supports his earlier boast that most in “the medical world [are] 

more conservative than [endocrinologists].” Id. at 4:33-4:38. So as one de-

veloper of evidence-based medicine has said, the Endocrine Society guide-

lines have “serious problems.” Block, supra, at 2, App.496. They danger-

ously risk exposing children to unproven drug interventions. 

WPATH standards also lack evidence-based support. The group ad-

mits its standards lack support from systematic reviews of available evi-

dence and so do not rate the quality of its evidence. E. Coleman et al., 

Standards of Care for the Health of Transgender and Gender Diverse Peo-

ple, Version 8, 23 Int’l J. Transgender Health S1, S42 (2022), 

https://www.wpath.org/publications/soc. In their view, “a systematic re-

view … is not possible,” but a co-developer of evidence-based medicine 

says such reviews “are always possible,” and the group would “violat[e] 

standards of trustworthy guidelines” by making “a recommendation 

without one.” Block, supra, at 3, App.497. Notably, others have system-

atically reviewed the evidence, and the results are disturbing. 

2. Systematic reviews have shown insufficient evi-
dence to use puberty blockers and cross-sex hor-
mones to treat minors with gender dysphoria. 

Many groups, including the U.K. National Institute for Health & 

Care Excellence, have systematically reviewed available evidence sup-

porting the use of drug intervention to treat gender-dysphoric minors and 

concluded it has “very low” quality under the GRADE method. Evidence 
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review: Gonadotrophin releasing hormone analogues for children & ado-

lescents with gender dysphoria, NICE (2020) (NICE I), App.307-437; Ev-

idence review: Gender-affirming hormones for children & adolescents 

with gender dysphoria, NICE (2020) (NICE II), App.151-306. So Eng-

land’s National Health Service has stopped using puberty blockers to 

treat gender-dysphoric youth in clinical settings. Implementing advice 

from the Cass Review, NHS (2023), https://perma.cc/L2CV-M7ND.  

Swedish and Finnish authorities have also systematically reviewed 

the evidence and concluded its quality is insufficient to justify using pu-

berty blockers and cross-sex hormones for children with gender dyspho-

ria in clinical settings. Medical treatment methods for dysphoria associ-

ated with variations in gender identity in minors – recommendation 1, 

Council for Choices in Health Care in Finland (2020), App.537; Care of 

children & adolescents with gender dysphoria 4, Socialstyrelsen (2022), 

App.57. Denmark has also begun promoting a “developmentally-in-

formed approach that prioritizes psychosocial support and noninvasive 

resolution of gender distress” because of the “growing rates of detransi-

tion” and “profound uncertainty about long-term outcomes” in perform-

ing such “life-altering interventions.” Denmark Joins the List of Coun-

tries That Have Sharply Restricted Youth Gender Transitions, SEGM 

(Aug. 17, 2023), https://perma.cc/D9XL-73YK. To be sure, European na-

tions that forbid clinical use still allow research to continue, but that does 

not mean drug intervention is safe—clinical research is experimental and 
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aims to benefit future patients, not those being studied. Clinical Research 

Versus Medical Treatment, FDA (2018), https://perma.cc/8TTD-2HTP.  

Likewise, McMaster University, where evidence-based medicine 

originated, systematically reviewed the “[e]ffects of gender affirming 

therapies in people with gender dysphoria” and concluded that (1) “there 

is great uncertainty about the effects of puberty blockers, cross-sex hor-

mones, and surgeries in young people with gender dysphoria” and 

(2) available evidence “is not sufficient to support … using these treat-

ments.” Romina Brignardello-Petersen & Wojtek Wiercioch, Effects of 

gender affirming therapies in people with gender dysphoria: evaluation of 

the best available evidence 5 (2022), App.623. The Cochrane Library 

agrees, finding not a single study sufficiently rigorous to warrant inclu-

sion in its systematic review. C. Haupt et al., Cochrane Library, Anti-

androgen or estradiol treatment or both during hormone therapy in tran-

sitioning transgender women (Review) (2020), App.26-47.  

And last summer, 21 clinicians and researchers from nine countries 

warned that treating gender-dysphoric minors with puberty blockers and 

cross-sex hormones “is not supported by the best available evidence,” ex-

pressly criticizing “the Endocrine Society’s claims” to the contrary. Riit-

takerttu Kaltiala et al., Youth Gender Transition is Pushed Without Evi-

dence, Wall St. J., July 13, 2023, https://perma.cc/5P6X-KNHL. Per this 

report, “[e]very systematic review of evidence to date, including one pub-

lished in the Journal of the Endocrine Society, has found the evidence for 
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mental-health benefits of hormonal interventions for minors to be of low 

or very low certainty.” Id. (emphasis added). “By contrast, the risks are 

significant and include sterility, lifelong dependence on medication and 

the anguish of regret.” Id. Texas’s caution is warranted here. 

3. Using puberty blockers and cross-sex hormones to 
treat minors with gender dysphoria has no proven 
benefits and poses substantial risk.  

Despite these significant concerns, Plaintiffs say providing gender-

dysphoric children puberty blockers and cross-sex hormones “greatly im-

prove[s] the health and wellbeing” of affected children. Br. of Appellees 

9. Yet those drugs have no proven benefits and pose substantial risk.  

Start with supposed benefits. No reliable evidence suggests that 

drug intervention reduces the risk of suicide. WPATH’s own commis-

sioned review shows no link between the use of cross-sex hormones and 

decreased suicide rates in gender-dysphoric individuals. Kellan E. Baker 

et al., Hormone Therapy, Mental Health, & Quality of Life Among 

Transgender People: A Systematic Review, 5:4 J. Endocrine Soc’y 1, 12 

(2021), App.511. Multiple studies have also found high suicide rates be-

fore, during, and after attempted gender transition. C.M. Wiepjas et al., 

Trends in suicide death risk in transgender people: results from the Am-

sterdam Cohort of Gender Dysphoria study (1972-2017), 141 Acta Psychi-

atrica Scandinavica 486, 490 (2020), App.52; Jay McNeil et al., Suicide 

in Trans Populations: A Systematic Review of Prevalence and Correlates, 
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4:3 Psychology of Sexual Orientation & Gender Diversity 341, 348 (2017), 

App.479; Cecilia Dhejne et al., Long-Term Follow-Up of Transsexual Per-

sons Undergoing Sex Reassignment Surgery: Cohort Study in Sweden, 6:2 

PLOS ONE 1, 5 (2011), App.64. And more alarmingly, a recent study 

found that rates of suicidal ideation, suicide attempts, and non-suicidal 

self-harm increased after minors began using puberty blockers and cross-

sex hormones, Laura E. Kuper et al., Body Dissatisfaction & Mental 

Health Outcomes of Youth on Gender-Affirming Hormone Therapy, 145:4 

Pediatrics 1, 8 (2020), App.533. These signs warrant caution. 

Likewise, no reliable evidence shows that drug intervention im-

proves psychosocial outcomes. As the NICE systematic review found, 

studies showing puberty blockers and cross-sex hormones’ effect on men-

tal health outcomes trigger “very low certainty” and suggest little or no 

change. NICE I, supra, at 13, App.319; NICE II, supra, at 50, App.200. 

Indeed, many studies report no mental health improvement after such 

intervention. Riittakerttu Kaltiala et al., Adolescent development and 

psychosocial functioning after starting cross-sex hormones for gender dys-

phoria, 74:3 Nordic J. Psychiatry 213, 217 (2020), App.607; Annette L. 

Cantu et al., Changes in Anxiety & Depression from Intake to First Fol-

low-Up Among Transgender Youth in a Pediatric Endocrinology Clinic, 

5:3 Transgender Health 196, 198 (2020), App.19; Polly Carmichael et al., 

Short-term outcomes of pubertal suppression in a selected cohort of 12 to 

15 year old young people with persistent gender dysphoria in the UK, 16:2 
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PLOS ONE 1 (2021), App.576-601; Elizabeth Hisle-Gorman et al., Mental 

Healthcare Utilization of Transgender Youth Before & After Affirming 

Treatment, 18 J. Sexual Med. 1444, 1447 (2021), App.122. The Act rea-

sonably protects Texas children from unproven interventions.  

Moving to risks, drug intervention may impair cognitive develop-

ment. Researchers know that “the pubertal and adolescent period is as-

sociated with profound neurodevelopment,” which depends heavily on 

sex-specific hormones; and many academics worry that “pubertal sup-

pression may prevent key aspects of development during a sensitive pe-

riod of brain organization.” Diane Chen et al., Consensus Parameter: Re-

search Methodologies to Evaluate Neurodevelopmental Effects of Pubertal 

Suppression in Transgender Youth, 5:4 Transgender Health 246, 248-249 

(2020), App.72-73. In response, a respected research group published a 

“consensus parameter” requesting more research on this issue, id.—a 

point other reviews and reports support—and noting the critical infor-

mation deficit. NICE I, supra, at 38, App.344; Cass Review 38-39.  

Next, these drug uses increase infertility risk. The Endocrine Soci-

ety itself admits this. Hembree, supra, at 3878, App.725. Children who 

persist through their guidelines and take cross-sex hormones in early to 

mid-adolescence will lack “fertility preservation” options because they 

never develop fertility. Dep. of Armand H. Antommaria at 207:16-209:23, 

Boe v. Marshall, No. 2:22-cv-184-LCB (M.D. Ala. Apr. 21, 2023), App.751-

52. Plaintiffs’ own expert agrees. Dr. Daniel Shumer admits “one must go 
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through some … endogenous puberty to achieve fertility.” Appellants’ Br. 

9; 2.RR.86. And though two studies suggest a non-representative survey 

of females self-reported pregnancy after taking testosterone as adults, 

Alexis D. Light et al., Transgender Men Who Experienced Pregnancy After 

Female-to-Male Gender Transitioning, 124:6 Obstetrics & Gynecology 

1120, 1126 (2014), App.7; Knudson, G., & De Sutter, P., Fertility options 

in transgender and gender diverse adolescents. 96(10) Acta obstetricia et 

gynecologica Scandinavica 1269 (2017), these studies include no repre-

sentative samples or adolescents who persist taking puberty blockers and 

cross-sex hormones. Indeed, “it is not possible for children who have not 

undergone natal puberty (and who may have used gender affirming hor-

mones) to preserve gametes.” Paula Amato, Fertility options for 

transgender persons, UCFS (June 17, 2016), https://perma.cc/6MJD-

JJ9S; see Appellants’ Br. 9-10;  2.RR.92-93. Such limited or even support-

ive studies hardly resolve Texas’s concerns. 

Drug intervention may also weaken bone density. For adults, oste-

oporosis is a “well understood” risk of using cross-sex hormones long-

term. Cass Review 36. And children face added risks. Because bone min-

eral density increases during puberty, children undergoing puberty sup-

pression do not experience this full increase. Hembree, supra, at 3882, 

App.729. And sadly, evidence suggests these children never catch up. Id.; 

NICE II, supra, at 14, App.164; see Appellants’ Br. 9; 2.RR.84. 
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Cardiovascular decline is also a risk. As the Endocrine Society ad-

mits, evidence shows that cross-sex hormones detrimentally affect adult 

lipid profiles. Hembree, supra, at 3891, App.738. This is a “well under-

stood” risk. Cass Review 36. NICE’s systematic review uncovered only 

one cardiovascular study of individuals who began cross-sex hormones in 

adolescence, and it found statistically significant increases in blood pres-

sure and body mass for both sexes and worsening lipid profiles for natal 

females. NICE II, supra, at 14, App.164. Both the Endocrine Society and 

NICE say we need better studies to show how long-term use of cross-sex 

hormones beginning in adolescence affects cardiovascular health. Hem-

bree, supra, at 3891, App.738; NICE II, supra, at 14, App.164. 

Drug intervention may also limit sexual function. See Appellants’ 

Br. 12. WPATH’s president has reported that “about zero” natal males 

can achieve orgasm after undergoing early puberty suppression followed 

by cross-sex hormones and vaginoplasty. Michael Biggs, The Dutch Pro-

tocol for Juvenile Transsexuals: Origins & Evidence, J. Sex & Marital 

Therapy 12-13 (2022), App.566-67. While this issue needs more study, 

id., there are substantial concerns with subjecting prepubertal children 

to interventions that may affect lifelong sexual function in ways they can-

not possibly understand. Stephen B. Levine et al., Reconsidering In-

formed Consent for Trans-Identified Children, Adolescents, & Young 

Adults, J. Sex & Marital Therapy 15 (2022), App.704. 
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What’s more, the long-term safety of “treatments in children and 

adolescents with gender dysphoria” is “largely unknown” because many 

identified risks tend to manifest later in life—e.g., the risk of cognitive 

impairment, cardiovascular decline, and osteoporosis. NICE II, supra, at 

14, App.164. Indeed, early studies report substantial increases in mortal-

ity from suicide, cardiovascular events, and other problems more than 

ten years after drug and surgical intervention. One study found that su-

icide rates surged over 19 times the rate of controls in this population, 

and that mortality rates from cardiovascular disease more than doubled. 

Dhejne, supra, at 5, App.64. Another study found that adults treated with 

cross-sex hormones faced increased long-term risk of death by suicide, 

stroke, and ischemic heart disease. Henk Asscheman et al., A long-term 

follow-up study of mortality in transsexuals receiving treatment with 

cross-sex hormones, 164:4 Eur. J. Endocrinology 635, 635-42 (2011).  

Giving puberty blockers and cross-sex hormones to minors who ex-

perience gender dysphoria has no proven benefits and poses substantial 

risks. The Act reasonably protects Texas children. 

4. Drug companies have not sought regulatory ap-
proval for puberty blockers and cross-sex hor-
mones to treat minors with gender dysphoria.  

Given these concerns, it’s no surprise that drug companies have not 

sought FDA approval to treat gender-dysphoric minors with hormonal 

interventions. Under federal law, a pharmaceutical company wanting to 
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introduce any new drug into commerce must first obtain FDA approval. 

21 U.S.C. § 355(a). If the FDA finds that the drug is safe and effective for 

use under conditions prescribed in proposed labeling, the pharmaceutical 

company can introduce the new drug into commerce using the approved 

labeling. Id. § 355(d). If the company seeks to modify its labeling to add 

a new use, the company must submit a new drug application seeking 

FDA approval for the change under the same process as the initial ap-

proval. 21 U.S.C. § 355(b); 21 C.F.R. §§ 314.54, 314.70. 

Because the FDA typically limits its review to the proposed label-

ing, the agency does not evaluate the safety of a new drug for off-label 

(i.e., unapproved) uses. Understanding Unapproved Use of Drugs “Off La-

bel,” U.S. Food & Drug Admin. (2018), https://perma.cc/Y5LE-S9PZ. 

While clinicians may prescribe approved drugs for off-label uses when 

they believe it’s “medically appropriate for their patient,” id., a drug man-

ufacturer may not promote off-label uses of its drug. See 21 C.F.R. 

§ 202.1(e)(4). Many manufacturers have faced significant criminal and 

civil penalties for doing so. E.g., Press Release, U.S. Dep’t Justice, Pfizer 

to Pay $2.3 Billion for Fraudulent Marketing (Sept. 2, 2009), 

https://perma.cc/W3JG-WPBE; Press Release, U.S. Atty’s Off., Abbott La-

boratories and AbbVie Inc. to Pay $25 Million to Resolve False Claims Act 

Allegations of Kickbacks and Off-Label Marketing of the Drug TriCor 

(Oct. 26, 2018), https://perma.cc/46HZ-CEPD; Press Release, U.S. Dep’t 

of Justice, Endo Pharmaceuticals and Endo Health Solutions to Pay 
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$192.7 Million to Resolve Criminal and Civil Liability Relating to Mar-

keting of Prescription Drug Lidoderm for Unapproved Uses (Feb. 21, 

2014), https://perma.cc/56G5-NH7F.   

So pharmaceutical companies must decide whether it makes finan-

cial sense to seek FDA approval for off-label use. Such applications must 

prove that the drug is safe and effective under the proposed labeling. 21 

U.S.C. § 355(d). This effort may cost companies substantial time and in-

vestment and, importantly, may reveal significant safety concerns with 

the new labeling. Often, companies lack financial incentive to seek such 

approval. That’s true for AbbVie, Inc, manufacturer of the puberty 

blocker Lupron, which netted $783 million from sales of the drug in 2021, 

Financial Release, AbbVie (2021), App.438-50, and for Endo Pharmaceu-

ticals, manufacturer of the puberty blocker Supprelin, which netted over 

$114 million from sales of its drug the same year. Endo Reports Fourth-

Quarter & Full-Year 2021 Financial Results, ENDO (2022), App.130-50.  

With these massive profits and little scientific support, drug com-

panies have no incentive to seek FDA approval for using puberty blockers 

and cross-sex hormones to treat gender dysphoria. In fact, Endo has said 

it “has no plans to seek regulatory approval for the use of its drug for” 

this purpose. Chad Terhune et al., As more transgender children seek 

medical care, families confront many unknowns, Reuters (Oct. 6, 2022), 

https://perma.cc/UYT2-GEHC. Without regulatory approval, the Minors 
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Protection Act protects Texas children from becoming human experi-

ments for off-label drug use that the FDA has never approved.  

5. That puberty blockers and cross-sex hormones 
are used to treat different physical illness does 
not make them safe to treat gender dysphoria. 

Plaintiffs criticize the Act for allowing puberty blockers and cross-

sex hormones to treat medical issues like “precocious puberty,” “genetic 

disorder[s],” and other physical ills but forbidding them to treat gender 

dysphoria. Br. of Appellees 10-11. This distinction is not arbitrary. The 

Act validly distinguishes what’s safe to treat mental health conditions 

from what’s safe to treat physical conditions that have different etiolo-

gies, diagnostic criteria, and treatment pathways. Ignoring such distinc-

tions would allow litigants to argue it’s safe to prescribe chemotherapy 

drugs to treat anxiety because doctors use them to treat cancer.  

Substantial differences separate different uses of puberty blockers 

and cross-sex hormones. For example, central precocious puberty occurs 

when a child experiences puberty earlier than normal. It is diagnosed 

through physical examination and laboratory testing. Melinda Chen & 

Erica A. Eugster, Central Precocious Puberty: Update on Diagnosis & 

Treatment, 17:4 Paediatr Drugs 273, 275 (2015), App.541. And it is 

treated through puberty blockers, though the patient stops these drugs 

in time to undergo endogenous puberty. By contrast, puberty blockers are 

administered for gender dysphoria during the normal ages for puberty, 
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and when stopped, the child is given cross-sex hormones to avoid endog-

enous puberty altogether. See Appellants’ Br. 44; 2.RR.84, 89. 

Likewise, polycystic ovary syndrome occurs when females overpro-

duce testosterone. It is diagnosed through observation, imaging, and la-

boratory testing, and patients are often treated with estrogen to suppress 

testosterone, which aims to counteract the ill effects of abnormal hor-

mone levels. A recent study shows that treating this condition with tes-

tosterone suppression may preserve fertility otherwise impaired by ab-

normal testosterone levels. E. Elenis et al., Early initiation of anti-andro-

gen treatment is associated with increased probability of spontaneous con-

ception leading to childbirth in women with polycystic ovary syndrome: a 

population-based multiregistry cohort study in Sweden, 36:5 Human Re-

production 1427, 1433-34 (2021), App.116-17. Yet testosterone blockers 

for gender dysphoria thwart fertility and normal sexual function, as ex-

plained above. See Appellants’ Br. 9-10; 2.RR.92-93. 

Finally, consider sexual development disorders. These disorders in-

volve objective chromosomal or physical abnormalities. Appellants’ Br. 

10; see 2.RR.235. When used in these situations, drug intervention helps 

physically unhealthy individuals develop physically healthy sexual func-

tion, consistent with their sex. In stark contrast, using puberty blockers 

and cross-sex hormones for gender dysphoria causes physically healthy 

individuals to lose healthy sexual function consistent with their sex. That 

critical difference justifies Texas’s Minors Protection Act.  
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II. This Court should allow the state legislature to decide this 
difficult medical issue rife with uncertainty and so avoid 
miring courts further in constitutionalized medicine.  

“It is indisputable ‘that a State’s interest in safeguarding the phys-

ical and psychological wellbeing of a minor is compelling.’” Otto v. City of 

Boca Raton, 981 F.3d 854, 868 (11th Cir. 2020) (quoting Ferber, 458 U.S. 

at 756-57); accord Eknes-Tucker, 80 F.4th at 1225; State v. Corpus Christi 

People’s Baptist Church, Inc., 683 S.W.2d 692, 696 (Tex. 1984). And 

States play a “significant role … in regulating the medical profession.” 

Gonzales v. Carhart, 550 U.S. 124, 157 (2007). Here, Texas has enacted 

the Minors Protection Act to safeguard children from potentially danger-

ous and experimental drug treatments. Section I, supra. Evidence 

strongly suggests that Texas’s caution is warranted. Id. But even if both 

sides had “medical support for their position,” “[m]edical uncertainty 

does not foreclose the exercise of legislative power,” and Texas may rea-

sonably act to protect children. Gonzales, 550 U.S. at 161, 164.  

What’s more, both sides have marshaled experts to support their 

positions. These experts belong to professional groups, but “their institu-

tional positions cannot define the boundaries of” what the Texas Consti-

tution requires. Otto, 981 F.3d at 869. “They may hit the right mark,” or 

they may “miss it.” Id. And sometimes, these professional communities 

can be wrong “by a wide margin.” Id. Indeed, it’s “not uncommon for pro-

fessional organizations to do an about-face in response to new evidence 

or new attitudes.” Id. That’s happened on the very issue presented here, 
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as European nations are now backtracking and forbidding these drug in-

terventions to treat children with gender dysphoria because new evi-

dence suggests that caution is best. Section I.B.2, supra. 

For this reason, the Texas Legislature has “wide discretion to pass 

legislation in areas where there is medical and scientific uncertainty.” 

Gonzales, 550 U.S. at 163. This freedom is both wise and constitutionally 

required. Take Roe v. Wade, 410 U.S. 113 (1973), a case in which the 

Court constitutionalized abortion without textual support or certainty 

about unborn human life. Courts struggled for decades to apply an “in-

herently standardless” rule covering an issue “of great social signifi-

cance.” Dobbs, 597 U.S. at 281, 300. Then in 2022, the Court reversed 

Roe, admitting that precedent had “departed from [the Court’s] normal 

rule” of legislative deference and regretting the tremendous “turmoil” 

that deviation inflicted. Id. at 274, 300. This Court should avoid similar 

turmoil by deferring to reasonable legislative judgment here.  
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CONCLUSION 

This Court should reverse and uphold Texas’s right to protect chil-

dren consistent with its reasonable legislative judgment. 
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Original Research

Transgender Men Who Experienced
Pregnancy After Female-to-Male
Gender Transitioning

Alexis D. Light, MD, MPH, Juno Obedin-Maliver, MD, MPH, Jae M. Sevelius, PhD,
and Jennifer L. Kerns, MD, MPH

OBJECTIVE: To conduct a cross-sectional study of trans-

gender men who had been pregnant and delivered after

transitioning from female-to-male gender to help guide

practice and further investigation.

MATERIALS AND METHODS: We administered a web-

based survey from March to December 2013 to inquire

about demographics, hormone use, fertility, pregnancy

experience, and birth outcomes. Participants were not

required to have been on hormone therapy to be

eligible. We used a mixed-methods approach to evaluate

the quantitative and qualitative data.

RESULTS: Forty-one self-described transgender men

completed the survey. Before pregnancy, 61% (n525)

had used testosterone. Mean age at conception was 28

years with a standard deviation of 6.8 years. Eighty-eight

percent of oocytes (n536) came from participants’ own

ovaries. Half of the participants received prenatal care

from a physician and 78% delivered in a hospital. Qual-

itative themes included low levels of health care provider

awareness and knowledge about the unique needs of

pregnant transgender men as well as a desire for resour-

ces to support transgender men through their pregnancy.

CONCLUSION: Transgender men are achieving preg-

nancy after having socially, medically, or both transi-

tioned. Themes from this study can be used to develop

transgender-appropriate services and interventions that

may improve the health and health care experiences of

transgender men.

(Obstet Gynecol 2014;124:1120–7)

DOI: 10.1097/AOG.0000000000000540

Transgender individuals often report many barriers
in attempting to access health care.1 The American

College of Obstetricians and Gynecologists (the
College) recently called on obstetrician–gynecologists
to help eliminate these barriers for transgender men
(also called female-to-male individuals) by creating
nondiscriminatory practices, assisting with gender
transition, and providing transgender-appropriate
and comprehensive health care.2 Despite the
College’s call to action, little systematic attention has
been paid to the health and reproductive experiences
of transgender men or those individuals who are born
with female sexual organs but who identify as male.

Transgender men are individuals who have a male
or masculine gender identity but were assigned female
at birth. The gender affirmation process may include
social, medical, and surgical aspects of transition,
although not all transgender men desire medical
intervention.3 Many transgender men desire children4

and there are anecdotal reports supporting the biolog-
ical possibility of pregnancy for transgender men who
retain a uterus and discontinue testosterone therapy.5–7

However, there is little scientific literature describing
pregnancy experiences among transgender men or
the effects of exogenous administration of testosterone
on fertility, pregnancy, and neonatal outcomes.8

Understanding transgender men’s experiences with
fertility, pregnancy, and birth will allow health care
providers to augment pre- and posttransition discus-
sions regarding fertility options, the roles of cross-sex
hormones on fecundity, potential birth outcomes, and
to support their physical and mental well-being during
pregnancy. Expanded knowledge may also help
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health care providers support transgender men in at-
taining and maintaining healthy pregnancies.

We conducted a mixed-methods study to explore
the experiences of transgender men and to contribute
to the knowledge base of fertility, conception, preg-
nancy experience, and birth outcomes among trans-
gender men.

MATERIALS AND METHODS

We conducted a cross-sectional survey from March to
December 2013 of transgender men (assigned female
at birth with a masculine, transmasculine, transmale,
or female-to-male gender identity) who had been
pregnant and delivered a neonate. Inclusion criteria
were: age older than 18 years, self-identification as
male before pregnancy, pregnancy within the last
10 years, and the ability to fill out the survey in
English. Eligibility criteria did not require any type of
medical (eg, testosterone use) or surgical (eg, bilateral
mastectomy) transition. We recruited study partici-
pants through convenience sampling and we collected
data using a web-based survey. Participation was not
limited by geographic location.

We administered the online survey through
REDCap,9 an encrypted and secure online survey
platform. The study contained 47 multiple-choice
questions and 24 questions addressing demographics,
hormone use, fertility, pregnancy experience, birth
experience, and fetal outcomes. The survey con-
cluded with four open-ended questions: “Is there
anything you would like medical providers to know
about transgender men and pregnancy?” “What was
the experience of being pregnant like for you?” “What
was the experience of giving birth like for you?”
“What was the postpartum experience like for you?”
The survey was developed by the authors in consul-
tation with the Center of Excellence for Transgender
Health at University of California, San Francisco and
other health care providers serving the transgender
community.

Initial recruitment occurred through distribution
to key stakeholders in lesbian, gay, bisexual, and
transgender health centers; transgender community
groups; and Internet-based social networking pages
created by study authors. We recruited additional
participants through initial contacts. We provided
interested individuals with a comprehensive study
description and links to the study. After accessing the
electronic study web site, participants were presented
with informed consent documents and participants
confirmed their consent through accessing a link to
web-based survey. No in-person contact was made
with survey participants.

We conducted a mixed-methods analysis to
evaluate the quantitative and qualitative data collected
from the survey. Using STATA 13.0, we performed
unadjusted analyses using x2 for method of delivery;
t tests for pregnancy age, body mass index, and ges-
tational age; and Fisher’s exact for all other variables
according to testosterone use before pregnancy. As
a result of nonresponse, variable totals may not sum
to column totals or within category totals. A P value of
#.05 was considered statistically significant. We ana-
lyzed the qualitative data using grounded theory,
identifying iterative themes, and adding new codes
as concepts emerged.10 This study was approved by
the University of California, San Francisco Commit-
tee on Human Research.

RESULTS

We excluded nine of the 56 participants who began
the survey as a result of insufficient responses for
analysis, and six others were excluded because they
did not meet study criteria indicating male gender
before pregnancy.11 We included participants who
identified as female or preferred “she” or “her” pro-
nouns only if they had more than one validating indi-
cator of a transgender identity (use of testosterone,
male identity with female pronouns, or female identity
with male pronouns). Forty-one participants remained
for final analysis (Table 1). Most of our participants
were from the western United States, identified as
white, and had completed at least some college. Pro-
noun preference differed between those who had used
testosterone and those who had not (P5.04). Partici-
pants who had previously used testosterone were
more likely to prefer the pronoun “he,” whereas those
who had not used testosterone were more likely to
identify with “they.” Although most respondents were
primiparous, those who had not used testosterone
were more likely to be multiparous (P5.006). Four
transgender men (10%), all of whom had been on
testosterone previously, reported a prior diagnosis of
polycystic ovary syndrome.

Twenty-five (61%) transgender men reported
using testosterone before pregnancy (Table 2).
Among those who had used testosterone, 20 (80%)
reported resuming menstruation within 6 months after
stopping testosterone. Five participants (20%) con-
ceived while still amenorrheic from testosterone use.
After pregnancy, six (38%) participants who had not
previously used testosterone before pregnancy initi-
ated use. Ten participants (40%) who had been on
previously testosterone reported that they had not
yet resumed testosterone use after pregnancy.
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Two thirds of pregnancies were planned (Table 3).
Before the most recent pregnancy, condoms were the
most common form of contraception followed by no

form of contraception and abstinence (defined as not
engaging in penile–vaginal intercourse). Those who
had previously used testosterone were more likely to

Table 1. Participant Characteristics

Characteristic All (N541)

Prior Testosterone Use

PYes (n525) No (n516)

Age (y)* 2866.8 2966.9 2766.8 .5
Gender identity† .07

Male 21 (51) 12 (48) 9 (56)
Transgender, female-to-male, transman 10 (24) 9 (36) 1 (6)
Bigender, gender fluid, genderqueer 8 (20) 3 (12) 5 (31)
Female 1 (2) 1 (4) 0
Other 1 (2) 0 1 (6)

Personal pronoun preference‡ .04
He 32 (82) 21 (88) 11 (73)
They 3 (8) 0 3 (20)
She 2 (5) 2 (8) 0
Ey 1 (2) 1 (4) 0
No pronouns 1 (2) 0 1 (7)

Country .4
United States 35 (85) 20 (80) 15 (94)
Outside United States§ 6 (15) 5 (20) 1 (6)

U.S. region‡k .9
West 19 (59) 11 (61) 8 (57)
Northeast 5 (16) 3 (17) 2 (14)
South 5 (16) 2 (11) 3 (21)
Midwest 3 (9) 2 (11) 1 (7)

Race or ethnicity‡ 1.0
White 36 (92) 21 (88) 15 (100)
Asian 1 (3) 1 (4) 0
Asian and black 1 (3) 1 (4) 0
Native Hawaiian or other Pacific Islander 1 (3) 1 (4) 0

Education level‡ .7
High school degree or less 4 (10) 3 (12.5) 1 (7)
Vocational training or some college 12 (31) 6 (25) 6 (40)
Associate or Bachelor’s degree 14 (36) 10 (42) 4 (27)
Master’s or doctoral degree 9 (23) 5 (21) 4 (27)

Annual household income ($)‡ .4
Less than 20,000 6 (15) 2 (8) 4 (25)
20,000–59,999 20 (49) 12 (50) 8 (50)
60,000–100,000 8 (20) 6 (25) 2 (13)
More than 100,000 5 (13) 4 (17) 1 (7)

Multiparous (2 or more pregnancies) 15 (37) 5 (20) 10 (63) .006
Previous PCOS diagnosis 4 (10) 4 (16) 0 .15
BMI at the start of pregnancy (kg/m2) 2666 2666 2766 .6
Gender-confirming surgical procedure‡¶ .7

Bilateral mastectomy 19 (46) 13 (52) 6 (38)
Oophorectomy 2 (5) 0 2 (13)
Hysterectomy 2 (5) 2 (8) 0
Phalloplasty or metoidioplasty# 1 (2) 1 (4) 0

PCOS, polycystic ovary syndrome/BMI, body mass index.
Data are mean6standard deviation or n (%) unless otherwise specified.
* Age at the beginning of their most recent pregnancy.
† Kuper et al.28
‡ Not all the participants answered this question.
§ Canada (n52), Germany (n51), England (n51), Israel (n51), and Switzerland (n51).
k Regions were defined according to the 2010 U.S. census.
¶ Surgery may have occurred before or after pregnancy.
# Metoidioplasty is procedure that separates the clitoris from the labia to assume a physiologic position similar to a penis (Djordjevic et al29).
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report no contraceptive use or abstinence, whereas
those who had not used testosterone were more likely
to use a hormonal contraceptive method (P5.03). The
majority of oocytes came from the participants’ own
ovaries, whereas the majority of sperm came from
a significant other or spouse. Most transgender men
became pregnant within 4 months of trying, only 15%
had a preconception medical consultation, and 7%
used fertility drugs to become pregnant.

Pregnancy, delivery, and birth outcomes did not
differ according to prior testosterone use (Table 4).
Half of the participants received prenatal care from
a physician, 40% from an obstetrician, and 10% from
a family medicine physician. More than three fourths
of the participants began taking prenatal vitamins
either before pregnancy or within the first trimester,
whereas 15% reported not taking any prenatal vita-
mins. Participants reported a variety of perinatal
complications including hypertension (12%), preterm
labor (10%), placental abruption (10%), and anemia
(7%). Anemia was not reported by participants who
had previously used testosterone. A higher proportion
of transgender men who had used testosterone under-
went cesarean delivery compared with those who
reported no testosterone use (36% compared with
19%, respectively), although this finding was not
statistically significant. Among those who underwent
a cesarean delivery, 25% cited the indication as

elective. Those who had previously used testosterone
were statistically less likely to chest (breast) feed their
infant than those who had not previously used testos-
terone (P5.04).

Thirty participants (73%) answered at least one of
the four open-ended questions. Major themes from
these responses were: 1) effect of pregnancy on
concepts of family structure; 2) isolation; 3) gender
dysphoria and pregnancy; and 4) interactions with
health care providers.

Many participants discussed their pregnancy in
the context of family structure. For some, pregnancy
was a necessary step in creating the family they
desired: “I looked at it as something to endure to have
a child” (36-year-old, prior testosterone use). Others
described the pregnancy in pragmatic terms, possibly
as a way to avoid gender dissonance: “Like my body
was a workshop, building up this little kid” (35-year-
old, prior testosterone use). Another participant found
a way to embrace the pregnancy, describing the preg-
nancy and birth as a bridge to fatherhood: “Pregnancy
and childbirth were very male experiences for me.
When I birthed my children, I was born into father-
hood” (29-year-old, no prior testosterone use). Partic-
ipants often used words such as “dad,” “carrier,” and
“gestational parent” to affirm their male gender iden-
tity and describe their parenting role.

Feelings of isolation were common. One partici-
pant stated, “Pregnancy came with feelings of isolation
and limitation” (28-year-old, prior testosterone use).
Some identified the source of isolation as stemming
from feeling “lonely because I was the only one”
(30-year-old, prior testosterone use). These feelings
were contextualized by comments about “lack of sup-
port” and “lack of resources available to pregnant
transgender men.” This isolation was also referenced
in terms of invisibility: “I passed as ‘not pregnant’
until my eighth month, because I’m chubby anyways,
and because people don’t assume that someone who
looks like me could be pregnant” (34-year-old, no
prior testosterone use). As another participant simply
put it: “We exist. And we are different” (35-year-old,
prior testosterone use).

Another theme that emerged was the relationship
between gender dysphoria and pregnancy. Some
participants reported improvements in gender dys-
phoria, feeling new connections with their bodies: “It
was relieving to feel comfortable in the body I’d been
born with” (20-year-old, no prior testosterone use).
Others felt an increase in dysphoria, and for some,
that dysphoria continued into the postpartum period:
“Heavy time, having a baby, not passing as male, all
the changes and a society telling me to just be happy”

Table 2. Findings Among Those Who Used
Testosterone Before Pregnancy of
Report (n525)

Characteristic Value

Age (y) when testosterone was initiated 25 (17–35)
Length of testosterone use before

pregnancy (y)
Less than 1 10 (40)
1–2 6 (24)
3–10 4 (16)
More than 10 5 (20)

Stopped taking testosterone to
become pregnant

17 (68)

Duration between stopping testosterone
and resumption of menses (mo)

No menses before pregnancy 5 (20)
Less than 1 2 (8)
1 6 (24)
2 7 (28)
3 4 (16)
4–6 1 (4)

Resumed or initiated testosterone
after pregnancy*

20 (48)

Data are median (range) or n (%).
* Of total respondents in the study (N541).
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(35-year-old, prior testosterone use). Combined with
feelings of isolation postpartum, many participants
specifically mentioned having postpartum depression.
“Began to show symptoms of postpartum depression
long before anyone discussed symptoms to watch
for. Began researching and working through post-
partum depression issues independently; found no
professional with familiarity with ‘trans/genderqueer’
gestational parents” (28-year-old, prior testosterone
use). As mentioned, the depression seemed amplified
by a lack of gender-sensitive resources for postpartum
depression.

In response to queries interactions with health
care providers, some participants mentioned positive
interactions with their health care teams regarding
their gender identity. “I was always called ‘he,’ I was
always called ‘dad,’ and my body parts were called by

the words I used” (34-year-old, prior testosterone use).
As previously, positive experiences often focused on
proper use of gender-related language. Other partic-
ipants mentioned negative experiences that ranged
from improper pronoun use and rude treatment to
being turned away from medical practices and denied
treatment. In one extreme experience, a participant
reported that “Child Protection Services was alerted
to the fact a ‘tranny’ had a baby” (21-year-old, prior
testosterone use). Many participants called for better
treatment from the health care system through
acknowledging the unique identities of pregnant trans-
gender men and grounding health care provider–
patient interactions in compassion and respect. As
one participant said, “treat us as if we are normal
human beings with normal bodies” (37-year-old, no
prior testosterone use). Additionally, participants

Table 3. Fertility Experiences Surrounding Most Recent Pregnancy by Prior Testosterone Use

Characteristic Total (N541)

Prior Testosterone Use

PYes (n525) No (n516)

Planned pregnancy 28 (68) 19 (76) 9 (56) .3
Contraception use before this pregnancy*† .03

Condoms 16 (41) 10 (40) 6 (43)
None 15 (38) 12 (48) 3 (21)
Abstinence‡ 3 (7) 3 (12) 0
Fertility awareness 2 (8) 0 2 (14)
Combined hormonal contraception (OCPs, transdermal patch,

vaginal ring)
1 (3) 0 1 (7)

Injection, intrauterine device, implant 1 (3) 0 1 (6)
Partner had vasectomy 1 (3) 0 1 (6)

Time to conception (mo)† .14
Unplanned pregnancy 13 (32) 6 (24) 7 (44)
Less than 1 3 (17) 1 (20) 2 (12)
1–3 9 (22) 8 (32) 1 (6)
4–6 8 (19) 5 (20) 3 (19)
More than 7 4 (10) 1 (4) 3 (18)

Source of oocyte .12
Own ovaries 36 (88) 21 (84) 15 (94)
Significant other or spouse 4 (10) 4 (16) 0
Anonymous donor 1 (2) 0 1 (6)

Source of sperm .5
Significant other, spouse, or romantic partner 31 (76) 17 (68) 14 (88)
Known donor 4 (10) 3 (12) 1 (6)
Anonymous donor or sperm bank 6 (15) 5 (20) 1 (6)

Medical intervention to become pregnant§

Consultation 6 (15) 4 (16) 2 (12)
Fertility drugs 3 (7) 2 (8) 1 (6)
Assisted reproductive technologyk 5 (12) 5 (20) 0

OCP, oral contraceptive pill.
Data are n (%) unless otherwise specified.
* Participants were given the option to identify with more than one, so total exceeds 100%.
† Not all the participants answered this question.
‡ Defined as not having penile–vaginal intercourse.
§ Participants could mark more than one, therefore not comparing the results statistically.
k Includes artificial insemination, in vitro fertilization, and gamete intrafallopian transfer.
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Table 4. Pregnancy Experience and Neonatal Outcomes

Characteristic Total (N541)

Prior Testosterone Use

PYes (n525) No (n516)

Source of prenatal care* 1.0
Obstetrician 16 (40) 9 (38) 7 (44)
Certified nurse midwife 11 (28) 7 (29) 4 (25)
Lay midwife 7 (18) 4 (17) 3 (19)
Family practice doctor 4 (10) 3 (13) 1 (6)
No prenatal care 2 (5) 1 (4) 1 (6)

Perinatal complications†

Hypertension 5 (12) 4 (16) 1 (6)
Preterm labor 4 (10) 3 (12) 1 (6)
Placental abruption 4 (10) 2 (8) 2 (12)
Anemia 3 (7) 0 3 (19)
Gestational diabetes 2 (5) 2 (8) 0
Multiple pregnancy‡ 2 (5) 2 (8) 0
Postpartum infection 2 (5) 1 (4) 1 (6)
Premature rupture of membranes 1 (2) 0 1 (6)
Pyelonephritis 1 (2) 1 (4) 0
Uterine rupture 1 (2) 1 (4) 0

Substance use§

Cigarettes 3 (7) 2 (8) 1 (6) 1.0
Alcohol 1 (2) 1 (4) 0 1.0
Recreational drugs 1 (2) 0 1 (6) .6

Gestational age at delivery (wk6d) 3866 3769 3965 .4
Location of birth .6

Hospital 32 (78) 18 (72) 14 (88)
Home 7 (17) 5 (20) 2 (13)
Independent birth center 2 (5) 2 (8) 0

Underwent labor induction 9 (22) 7 (28) 2 (12) .3
Method of delivery .5

Vaginal 29 (71) 16 (64) 13 (81)
Cesarean 12 (30) 9 (36) 3 (19)

Reason for cesarean delivery .6
Previous cesarean delivery 1 (8) 1 (11) 0
Breech presentation 1 (8) 1 (11) 0
Placenta previa 1 (8) 1 (11) 0
Arrest of labor 2 (17) 1 (11) 1 (33)
Multiple pregnancy (twins) 1 (8) 1 (11) 0
Requested cesarean delivery 3 (25) 3 (33) 0
Otherk 3 (25) 1 (11) 2 (66)

Birth weight (g)¶ 3,14661,671 2,91461,276 3,4906625 .2
Neonate admitted to the NICU* 5 (14) 4 (20) 1 (7) .4
Neonate diagnosed with an anomaly

or developmental disorder*#
3 (9) 1 (5) 2 (14) .7

Neonate diagnosed with a disorder
of sexual development***

2 (6) 1 (5) 1 (7) .8

Chest (breast) fed 21 (51) 10 (40) 11 (69) .04

NICU, neonatal intensive care unit.
Data are n (%) or mean6standard deviation unless otherwise specified.
* Not all the participants answered this question.
† Includes complications occurring in the preconception, antepartum, intrapartum, and postpartum periods.
‡ Both sets of multiples were twins.
§ Survey question stated: “Once you knew you were pregnant, did you regularly: _ drink alcohol, _ smoke cigarettes, _ use recreational

drugs, _ none of the above.”
k Other reasons for cesarean delivery: placental abruption (n51), preeclampsia (n51), none specified (n51).
¶ N542 neonates resulting from a set of twins.
# Ventricular septal defect (n51), bone cancer (n51), sensory integration disorder (n51).
** Intersex (n51), micropenis (n51).
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noted that although their specific health care provider(s)
may have been transgender-friendly, this was not
necessarily the case with the office staff, nurses, and
other health care workers.

DISCUSSION

The College has highlighted the need for obstetrician–
gynecologists to help eliminate barriers to care for
transgender men.2 Our results demonstrate that trans-
gender men desire children4 and are willing and able
to conceive, carry a pregnancy, and give birth. Partic-
ipants repeatedly expressed a desire for more infor-
mation regarding fertility options and access to
reproductive health care providers who respect,
support, and understand their gender identity.

Studies suggest that amenorrhea commonly
occurs within 6 months of initiating testosterone
therapy.12,13 However, timeframe for resumption of
menses after cessation of testosterone is unclear, and
some have stated amenorrhea may be irreversible.14

Participants who discontinued testosterone to attempt
pregnancy reported resumption of menses within 6
months, with the majority within 3 months. Some
conceived before return of menses. Despite small
sample size, the timeline for menses resumption is
consistent with that of literature on women who
became amenorrheic with Sertoli-Leydig tumors and
resumed menses after tumor resection.15

Although most transgender men in this study
received prenatal care from a physician and delivered
in a hospital, participants used nonphysician
providers and nonhospital birth locations more fre-
quently than the general public. In 2009, 99% of U.S.
births occurred in hospitals,16 compared with 78% of
our participants. It is possible that health care pro-
vider choice and delivery location were responses to
actual or anticipated negative experiences as sug-
gested from many qualitative reports of suboptimal
interactions with health care providers. However,
health care provider and birth location may have re-
sulted from other barriers such as access to health
insurance.17–20 Further research to clarify the experi-
ences of transgender men with peripartum service
provision will provide guidance for meeting their
needs.

There is a 12% prevalence of major depressive
disorders surrounding pregnancy, including postpar-
tum depression, for women in the United States.21

Although we did not specifically ask about depressive
disorders, many of our participants reported experi-
ences with peripartum depression in the narrative
responses. A Canadian study of mental health among
transgender men (n5207) found that depression was

common.22 Our findings suggest that transgender men
may represent a high-risk population for postpartum
depression and, although further research is war-
ranted, future recommendations should emphasize
assessment of peripartum depression in this
population.

Nearly half of the transgender men who had not
used testosterone had an unplanned pregnancy, a pro-
portion comparable to that of the U.S. population.23

Comparatively, one fourth of those previously on
testosterone had unplanned pregnancies. By design
this study cannot speak to incidence or prevalence
of unplanned pregnancies among transgender men.
However, given the financial burden24 and risk of
increased morbidity25 from unintended pregnancy
as well as the contraindication of testosterone
use during pregnancy,26,27 these findings suggest
a potential unmet need for contraceptive services
for transgender men.

Limitations to this study include those inherent
with an online, cross-sectional survey, including not
allowing for follow-up clarification from participants,
decreasing responses from those with low literacy or
other barriers to taking an online survey, and self-
reported data raising concern for recall bias. The
limited socioeconomic and racial diversity in respond-
ents reduces immediate generalizability. Lastly, our
eligibility criteria screened for transgender men who
had a successful birth, impeding generalizable to those
who attempt to get pregnant and cannot and those
who do not carry to term. Strengths include the
novelty of reporting transgender men’s pregnancy
experiences, inclusion of those who had socially and
medically transitioned, and the mixed-methods for-
mat that allows insight into experiences.

Through demonstrating that transgender men are
becoming pregnant and having babies, regardless of
prior testosterone use, this preliminary study contrib-
utes data to emerging discussions regarding their
reproductive health experiences. Respondents high-
light the need for health care providers to partner with
this community and develop gender-appropriate re-
sources and support. Simple but meaningful steps for
health care providers include establishing rapport by
using patients’ preferred names and pronouns, vali-
dating gender identity, and reflecting their individual
relationships to their pregnancies. Counseling with
transgender men should include discussions of repro-
ductive goals, including fertility desires, and the role
of contraception. We also suggest all health care
providers discuss fertility preservation options with
patients before initiating testosterone use in accor-
dance with international standards of care.26,27 More
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clinical and investigational work is needed to under-
stand the physical and emotional needs of transgender
men during pregnancy and birth so that health care
providers may partner with this underserved commu-
nity to improve care. As we respond to calls for
increased access to reproductive health care for trans-
gender men, we must ensure that we can provide
evidence-based, comprehensive services befitting
their unique needs and concerns.2
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Assisted reproductive technology
outcomes in female-to-male
transgender patients compared with
cisgender patients: a new frontier in
reproductive medicine

Angela Leung, M.D.,a,b Denny Sakkas, Ph.D.,a Samuel Pang, M.D.,a Kim Thornton, M.D.,a,b

and Nina Resetkova, M.D., M.B.A.a,b

a Boston IVF, Waltham; and b Division of Reproductive Endocrinology and Infertility, Department of Obstetrics and
Gynecology, Beth Israel Deaconess Medical Center, Boston, Massachusetts
Objective: To investigate assisted reproductive technology (ART) outcomes in a female-to-male transgender cohort and compare the
results with those of a matched cisgender cohort.
Design: Matched retrospective cohort study.
Setting: In vitro fertilization clinic.
Patient(s): Female-to-male transgender patients (n ¼ 26) who sought care from 2010 to 2018. A cisgender cohort (n ¼ 130) was
matched during the same time period by age, body mass index, and antim€ullerian hormone levels.
Intervention(s): Not applicable.
Main Outcome Measure(s): Cycle outcomes, including oocyte yield, number of mature oocytes, total gonadotropin dose, and peak E2
levels.
Result(s): The mean number of oocytes retrieved in the transgender group was 19.9 � 8.7 compared with 15.9 � 9.6 in the cisgender
group. Peak E2 levels were the same between the two groups. The total dose of gonadotropins used was higher in the transgender group
compared with the cisgender group (3,892 IU vs. 2,599 IU). Of the 26 patients, 16 performed oocyte banking only. Seven couples had
fresh or frozen transfers, with all achieving live births.
Conclusion(s): This is the first study of this size investigating ART outcomes in female-to-male transgender patients. The findings may
serve to reassure transgender patients and their care providers that outcomes can be excellent even if testosterone therapy has already been
initiated. Further investigation needs to be performed on the generalizability of these findings, and whether similar results can be achieved
without stopping testosterone therapy. (Fertil Steril� 2019;112:858–65. �2019 by American Society for Reproductive Medicine.)
El resumen está disponible en Español al final del artículo.

Key Words: Transgender, ovarian stimulation, fertility preservation

Discuss: You can discuss this article with its authors and other readers at https://www.fertstertdialog.com/users/16110-fertility-
and-sterility/posts/51110-28270
T ransgender people represent a
patient population that has pre-
viously received little attention,

especially in the area of reproductive
health and fertility. While the number
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transgender is small, surveys show
that it is on the rise (1). In the U.S.,
0.3%–2% of the population identify as
transgender, although this may be
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grossly underestimated because tools to
survey gender identity are poor (2, 3).
The World Professional Association of
Transgender Health (WPATH) estimates
that worldwide, the prevalence for
male-to-female individuals is 1:45,000
to 1:12,000, and for female-to-male in-
dividuals is 1:200,000 to 1:30,400 (4);
however, most of the studies used to
derive these numbers are from European
countries.

Previously, there had been an
assumption that transgender
VOL. 112 NO. 5 / NOVEMBER 2019
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individuals were not interested inmaintaining their reproduc-
tive potential. There are also historical societal biases that the
transgender population should not retain their reproductive
potential. Until 2015, 24 countries in Europe required sterili-
zation before changing gender assignment on legal docu-
ments (5, 6). That number has now decreased to 14 (7), even
though the European Court of Human Rights ruled in 2017
that such requirements violate human rights law. These
biases are changing, however; for example, after a Supreme
Court ruling Germany's Cabinet recently approved a third
gender option for official identification records. With this
change in acceptance, the associated reproductive rights
will also improve. Ethicists have concluded that there is no
ethical basis to deny transgender individuals access to
reproductive medicine (8–10). Both the American Society
for Reproductive Medicine and the European Society of
Human Reproduction and Embryology have issued opinions
that transgender patients should have the same access to
fertility options as cisgender patients and that fertility
preservation options should be discussed before gender
transition (9, 10).

Several recent studies have demonstrated that trans-
gender people do desire parenthood, or at the least wish to
preserve that possibility. A widely cited Belgian study in
2012 found that more than one-half (54%) of surveyed trans-
gender men desired to have children, and 37% would have
considered freezing oocytes if that option had been available
(11). A German study found that 76% of both transgender
men and women had thought about fertility preservation
before transition, but only 9% of transgender women and
3% of transgender men had actually completed this process
(12). Interestingly, more transgender women preferred to
build families through adoption, whereas more transgender
men desired to have biologic offspring and would prefer to
build families through sexual intercourse or by carrying a
pregnancy (13). Even studies in transgender teenagers have
indicated that the desire for future family building exists in
about one-half of them (14, 15). Therefore, it is safe to say
that transgender individuals have similar interests in their
reproductive potential as cisgender individuals.

This provides an exciting and much needed impetus to
examine fertility options and outcomes for this marginalized
patient population. The first and key intervention is the ability
to preserve fertility through the cryopreservation of gametes
before medical or surgical transition. In transgender men,
this can be done via oocyte, embryo, or ovarian tissue cryo-
preservation (6, 16). In 2014, the first case report of oocyte
cryopreservation in a transgender man was published (17).
Since then, there has only been one other published case
series of three transgender men who underwent fertility
preservation and subsequent transfer of embryos after vitro
fertilization (IVF) (18). There is a knowledge gap about how
these patients respond to treatment and their experiences
and outcomes with fertility preservation or IVF. As
transgender individuals increasingly seek access to
reproductive services, we seek to shed light on the optimal
way to provide effective care to these patients.

Our objective in the present study was to examine cycle
outcomes in a female-to-male transgender (also referred to
VOL. 112 NO. 5 / NOVEMBER 2019
as transgender male) cohort and compare the results with
those of a matched cisgender cohort.

METHODS
Study Participants

We performed a database search of the electronic medical re-
cord eIVF (practicehwy.com) at a single large academically
affiliated IVF clinic. Because our electronic medical record
does not currently have the means to identify transgender in-
dividuals easily, we performed a text-based query. The query
searched for any mention of the term ‘‘transgender’’ or other
common derivatives of the term in the patients' charts. The
query was conducted for January 2010 to July 2018, because
the first transgender man that this clinic treated was in 2010.
To be included in this study, the patient had to identify as a
transgender man and have completed an ovarian stimulation
cycle for oocyte cryopreservation, embryo cryopreservation,
or intended uterine transfer. Most couples who desired to
conceive did so through reciprocal IVF, whereby the trans-
gender patient provided the oocytes and their cisgender part-
ner carried the pregnancy. The few transgender men who
opted to carry the pregnancy themselves underwent several
failed intrauterine insemination cycles before proceeding to
IVF. There were no exclusion criteria. Demographic data as
well as cycle outcome data were collected.

All transgender patients who had already initiated
androgen therapy stopped testosterone before cycle start
and were instructed to wait for resumption of menses. Those
patients who strongly opposed restarting menses instead had
serum testosterone levels monitored until they returned to
the upper levels of the normal female range. Baseline
ovarian reserve parameters were checked once these criteria
were met.

Ovarian stimulation protocol was determined by the
treating physician. Almost all used an antagonist stimulation
protocol, whereby dosing of gonadotropins was adjusted ac-
cording to standard protocol in relation to the individual's
response. These protocols were the same as those used for cis-
gender patients; there was no unique protocol specifically
tailored for transgender patients.

Matching Procedure

In the comparison portion of our study, each transgender
male patient was matched with five unique cisgender patients
with either male-factor or tubal-factor infertility. This subset
of patients was chosen for comparison in the assumption that
they should have intact ovulatory function similar to that of
transgender men who have not undergone transition. Cisgen-
der patients with ovulatory dysfunction such as polycystic
ovary syndrome (PCOS) were excluded. Only first ovarian
stimulation cycles in both groups were used for comparison.
Individual matching was performed with the use of age,
body mass index (BMI), and antim€ullerian hormone (AMH)
levels. Age was matched by the Society for Assisted Repro-
ductive Technology age categories (<30, 30 to <35, 35 to
<38, 38 to <40, andR40 y), BMI by obesity class categories
(25 to<30, 30 to<35, 35 to<40, andR40 kg/m2), and AMH
by clinically meaningful categories (<0.5, 0.5 to <1, and
859
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R1 ng/mL). Cycles were also matched according to next
closest in cycle start date.
Data Analysis

The primary outcome in the matched cohort analysis was
number of oocytes retrieved, and secondary outcomes
included number of mature oocytes, total gonadotropin
dose, and peak E2 levels. Pregnancy outcomes are described
in the transgender cohort, but not compared, because the
small sample size of the transgender group would not produce
statistically meaningful results.

Descriptive statistics were used to describe the trans-
gender patient and cycle characteristics, as well as cycle out-
comes. For the matching analysis, results were compared
using Student t test, with P values< .05 defined as significant.
Ethical Approval

This study was approved by the Institutional Review Board at
Beth Israel Deaconess Medical Center.
RESULTS
Characteristics of the Transgender Male Cohort

We identified a total of 53 transgender male patients who
sought care from 2010 to 2018. Out of this group, 26 patients
completed treatment; the remainder presented only for initial
consultations. None of the patients who pursued treatment
had undergone gender-affirming ‘‘bottom surgery’’ (i.e., oo-
phorectomy or hysterectomy), so all patients included in
this study had intact uteri and ovaries.
TABLE 1

Characteristics of the transgender male cohort undergoing controlled ova

Patient variable
All patients
(n [ 26)

Oocyte cryop
(n [

Age (y) 28.3 � 6.7 25.3 �
BMI (kg/m2) 26.0 � 7.0 24.7 �
AMH (ng/mL) 3.4 � 1.9 3.6 �
FSH (IU/mL) 6.2 � 2.0 6.0 �
AFC (n) 16.6 � 5.3 17.2 �
Has partner (%) 69.2 50
Initiated androgen therapy (%) 61.5 43.8

Time on testosterone (mo) 43.9 � 31.0 39.7 �
Time off testosterone (mo) 4.5 � 3.5 4.4 �
Resumed menses (%) 81.2 85.7

Time to cycle start (mo) 6.4 � 12.8 2.9 �

Cycle variable
All cycles
(n [ 29)

Oocyte cryopr
(n [ 1

Oocytes retrieved (n) 19.4 � 8.4 22.7 �
Mature oocytes (%) 75.4 � 20.7 75.4 �
Oocytes frozen (n) – 17.7 �
Embryos frozen (n) 4.2 � 0.6 –

Embryos transferred (n) – –

Pregnancy rate (%)a,b – –

Live birth rate (%)b – –

Note: Data are presented as mean � standard deviation or %. AFC ¼ antral follicle count; AMH ¼
a Clinical pregnancy defined as positive fetal heart beat on ultrasound.
b Rates calculated per transfer, including fresh and frozen (see Supplemental Table 1 [available onl
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Twenty-nine cycles were completed by 26 patients, with
patients completing a mean of 1.1 cycles. Seventeen cycles
were for oocyte cryopreservation, five for IVF and embryo
cryopreservation, and seven for IVF with embryo transfer.

The age range of patients was 14–39 years, with the
average (�SD) age at cycle start being 28.3 � 6.7. Those
seeking oocyte cryopreservation were youngest, and those
seeking embryo cryopreservation were oldest (Table 1A).
All patients who created embryos had partners, whereas
50% of patients cryopreserving oocytes had partners.
Only one patient already had a child through natural
conception at the time of treatment. All other patients
had never been pregnant.

A majority of patients (61%) were already undergoing
testosterone therapy at the time of presentation, with the
remainder planning transition after their assisted reproduc-
tive technology (ART) cycles. Types of testosterone therapy
varied widely, including intramuscular injection, transdermal
gel, and subcutaneous injection. Time on testosterone before
seeking ART treatment ranged from 3 months to 17 years,
with a mean of 44 months (3.7 years; Table 1A). All patients
stopped testosterone before cycle start and almost all experi-
enced resumption of menses. Baseline AMH, FSH, and E2
levels and antral follicle counts (AFCs) were all normal in
this patient group (Table 1A). On average, patients were off
testosterone for 4 months before starting their cycle (range
1–12 months; Table 1A).
Transgender Cycle Outcomes

Across all of the transgender ovarian stimulation cycles (n ¼
29), a mean of 19.4 � 8.4 oocytes were retrieved per cycle
rian hyperstimulation, by (A) patient and (B) cycle.

reservation
16)

Embryo cryopreservation
(n [ 3)

IVF with transfer
(n [ 7)

6.2 35.6 � 3.5 32.06 � 4.2
7.3 29.4 � 6.8 27.7 � 6.4
2.2 3.1 � 1.4 2.7 � 1.5
2.0 6.2 � 2.1 6.6 � 2.5
5.5 18.0 � 3.6 14.7 � 6.2

100 100
100 85.7

19.2 126 � 110.3 48.0 � 52.3
3.7 4.0 � 2.6 5.0 � 4.3

100 66.7
2.2 3.4 � 3.2 15.6 � 23.0

eservation
7)

Embryo cryopreservation
(n [ 5)

IVF with transfer
(n [ 7)

8.4 15.6 � 7.3 14.3 � 6.1
22.5 59.0 � 8.8 88.0 � 11.7
6.1 – –

3.8 � 4.2 4.7 � 1.4
– 1.3 � 0.8
– 83.3
– 58.3

antim€ullerian hormone; BMI ¼ body mass index; IVF ¼ in vitro fertilization.

ine at www.fertstert.org] for more details).
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(Table 1B). In the 17 oocyte cryopreservation cycles, a mean of
17.7 � 6.1 oocytes were cryopreserved per cycle. A mean of
3.8 � 4.2 embryos were cryopreserved in the five embryo
cryopreservation cycles (Table 1B).

Among the patients who planned for IVF with transfer,
two intended to carry the pregnancy themselves and the re-
maining five transferred embryos to their cisgender female
partner. A total of 12 transfers were performed among the
seven patient couples: five fresh and seven frozen-thawed
embryo transfers (FETs). The pregnancy and live birth rates
per transfer are summarized in Table 1B, and detailed cycle
outcomes are listed in Supplemental Table 1 (available online
at www.fertstert.org). Of the five patient pairs who completed
a fresh transfer, four became pregnant and delivered. Two pa-
tients who had live births from their fresh transfers subse-
quently returned a few years later for FET. These resulted in
current ongoing pregnancies. One patient had a miscarriage
following fresh embryo transfer, went on to have a FET,
and ultimately conceived and had a live birth. Two patients
underwent cryopreserve-all cycles for preimplantation ge-
netic testing for aneuploidy and subsequent FET. Both pa-
tients conceived and delivered from their FET cycles.
Single-embryo transfer was performed in nine of 12 cycles;
two embryos were transferred in three of 12 cycles. A mean
of 4.7 � 1.4 supernumerary embryos were frozen
(Table 1B). All seven patient pairs who transferred embryos
ultimately had successful outcomes with pregnancy and de-
livery of healthy children: six singletons and one set of twins.
Matched Analysis

First cycles only of the transgender cohort (n ¼ 26) were then
matched with 130 cisgender cycles (Table 2). Of these cisgen-
der cycles, 80% had a diagnosis of male-factor infertility and
20% tubal-factor infertility. Age, BMI, and AMH were well
matched across the two groups, with no significant difference
in any of these categories (Table 2).

On average, more oocytes were retrieved in the trans-
gender cycles compared with cisgender cycles, and this result
was statistically significant (19.9� 8.7 vs. 15.9� 9.6; P¼ .04;
Table 2). Number of mature oocytes and peak E2 levels were
similar between the two groups; however, significantly higher
total doses of gonadotropins were used in the transgender
stimulation cycles (Table 2).
TABLE 2

Comparison of cisgender and transgender ovarian stimulation cycles.

Variable Cisgender (n [ 130)

Age (y) 30.4 � 3.8
AMH (ng/mL) 4.0 � 3.7
BMI (kg/m2) 26.2 � 6.6
Oocytes retrieved (n) 15.9 � 9.6
Mature oocytes (%) 82.1 � 17.1
Peak E2 level (pg/mL) 2,715.9 � 1515.2
Total gonadotropin dose (IU) 2,599.1 � 1,313.6
Note: Data presented as mean � standard deviation. Abbreviations as in Table 1.
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A subanalysis was performed on only the transgender pa-
tients who had initiated testosterone therapy (Table 3), which
showed similar results. The exception was that although the
number of oocytes retrieved from these transgender patients
also trended higher, the difference was not statistically
significant.

DISCUSSION
It has been posited that transgender men must undergo
fertility preservation before any hormonal therapy to achieve
good results (16). However, our study shows that these pa-
tients can have ovarian stimulation outcomes that are similar
to those of cisgender counterparts, and this seems to be true
even in cases of patients who have already initiated hormonal
transition with the use of testosterone.

This is the first study to describe transgender cycle pa-
rameters and outcomes in such detail and scope. The only
other publication that describes outcomes in this population
is a case series of three transgender men who underwent
fertility preservation before gender-affirming hormonal ther-
apy: one patient cryopreserved oocytes only, and two cryo-
preserved oocytes and returned for IVF and embryo transfer
(18). More than 18 oocytes were retrieved in each of those
cases, and both patients who underwent embryo transfer (to
their cisgender female partner) conceived and delivered. Our
findings support the preliminary positive outcomes seen in
that study. The transgender patients in our cohort had a
mean of 20 oocytes retrieved, and all who transferred em-
bryos eventually achieved a successful pregnancy and
delivery.

Compared with the matched cisgender patients, the trans-
gender male patients performed well. The mean number of
oocytes retrieved was higher in the transgender group than
in the cisgender group. It should be kept in mind that the pri-
mary purpose of this study was to explore overall ART out-
comes, and given the retrospective nature of the study and
limited sample size, it was not powered to compare egg yield
in transgender and cisgender patients. Therefore, the signifi-
cant difference we found should be interpreted conserva-
tively. However, the trend of good oocyte yield in the
transgender cohort is very reassuring for this patient
population.

Although more than one-half the transgender patients
had been on testosterone therapy before undergoing the
Transgender (n [ 26) P value

28.3 � 6.7 .12
3.4 � 1.9 .22

26.0 � 7.0 .90
19.9 � 8.7 .04
78.3 � 20.3 .38

2,755.5 � 1,297.7 .89
3,891.8 � 1,577.6 < .001
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TABLE 3

Comparison of transgender patients with previous androgen exposure and matched cisgender cycles.

Variable Cisgender (n [ 80)
TG with androgen exposure

(n [ 16) P value

Oocytes retrieved (n) 14.4 � 8.9 18.6 � 9.3 .11
Mature oocytes (%) 84.4 � 16.1 77.0 � 23.3 .24
Peak E2 level (pg/mL) 2,713.2 � 1,487.4 2,943.1 � 1,364.7 .55
Total gonadotropin dose (IU) 2,707.0 � 1,452.1 4,155.5 � 1,507.6 .002
Note: Data presented as mean � standard deviation.
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stimulation cycles (the longest duration being 17 years), all of
them had discontinued testosterone for a short period imme-
diately before cycling. It may be hypothesized that the subset
of transgender patients who had testosterone therapy would
have poorer egg yields compared with matched cisgender pa-
tients, but our subanalysis found this not to be true. These
transgender patients still had excellent stimulation outcomes,
with an average of 18 oocytes retrieved. These results suggest
that even long periods of gender-affirming androgen therapy
do not appear to have negative effects on ovarian stimulation
outcomes. These clinical findings echo experiments that show
that androgen treatment does not reduce the ovarian follicle
pool or cortical distribution (19–21).

One possible explanation for why transgender patients
may produce more oocytes is that their biochemical environ-
ment is like that of a woman with PCOS owing to their higher
levels of circulating androgens. It has been shown that
androgen excess can accelerate the growth of early follicular
development while simultaneously slowing the rate of atresia
of early antral follicles (22). This in turn can lead to the poly-
cystic ovary morphology. Experiments in mice (23) and
nonhuman primates (24) that involve exogenous injection
of androgens support this theory. Consequently, patients
with PCOS typically exhibit evidence of high ovarian reserve,
with high values of AMH and AFC. They have a robust
response to ovarian stimulation, and a high number of oo-
cytes are usually retrieved.

However, this theory was not borne out in a study by
Ikeda et al. (19), who described that excessive androgen expo-
sure in transgender men did not lead to a polycystic ovary
morphology. Therefore, this theory cannot fully explain the
high oocyte yield in the transgender group. Unfortunately,
testosterone levels were not measured in all of the transgender
patients in our study. In the few who were tested after discon-
tinuing androgen therapy, their levels were within upper pa-
rameters of the normal female range before cycle start. In fact,
to start their cycle, the patient must have either resumed
menses or have had a testosterone level in the normal female
range. At this time, we do not fully understand the repercus-
sions that long-term androgen therapy may have on the
ovarian environment, and this is certainly an area of needed
study. But at least in the time immediately before the stimu-
lation cycle, there were no clinical signs that the transgender
patients had higher than normal levels of androgens. Further-
more, their ovarian reserve testing was similar to that of our
862
cisgender group and did not exhibit the higher levels of
AMH and AFC that are typical of PCOS patients.

Our data also showed that significantly higher total doses
of gonadotropins were used in the stimulation cycles of trans-
gender patients. An underlying reason for this difference may
be because for most of these transgender patients, an oocyte
cryopreservation cycle is a ‘‘one-shot deal.’’ In some cases, in-
surance will pay for only one cycle, or if self-paying they can
only afford only one cycle; for others, they had mentally
braced themselves to stop testosterone therapy only long
enough to undergo one cycle. Therefore, in many cases
aggressive stimulation was intentional to optimize egg yield
for a single cycle. Consequently, it is unclear whether trans-
gender male patients truly require more medication than their
cisgender counterparts. It may be argued that the transgender
group's high oocyte yield is partly due to aggressive stimula-
tion, and lower doses may eliminate the difference we found
between the two groups. However, data from examining indi-
vidual cycles in detail seem to indicate that transgender pa-
tients still have good egg yields with low doses of
medication. In our study, the two transgender cycles that
used the lowest total dose of gonadotropins (<1,750 IU)
both had more than 25 oocytes retrieved. In contrast, the cis-
gender cycles that also used a total dose of<1,750 IU (n¼ 37)
had a mean of 16 oocytes retrieved. The sample size here is too
small to draw definitive conclusions, but the tendency does
suggest that aggressive stimulation alone cannot explain
the difference we found in oocyte yield.

Age is also an important factor that must be considered. It
is well established that younger patients have higher oocyte
yields (25–27). The population of transgender patients
undergoing ovarian stimulation is generally younger than
that of the infertility population. In our cohort, the
youngest patient was 14 years old and had been referred for
fertility preservation before starting androgen therapy. The
number of younger patients in our study reflects a robust
referral system that is sensitive to the fertility desires of
transgender patients. This is an important aspect of
transgender medicine that improves access, but the younger
average age of this population makes a comparative study
difficult because most do not carry an infertility diagnosis.
Ultimately, a better comparison group would be oncology-
fertility patients, because many of these patients present at
younger ages at the time of fertility preservation, similarly
to our transgender group. They may, however, have other
VOL. 112 NO. 5 / NOVEMBER 2019
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underlying issues owing to their diagnosis. A second, but
slightly less optimal, comparison group would be cisgender
female patients undergoing elective oocyte cryopreservation.
However, even this group might be slightly older than the
transgender cohort, because teenagers are not offered elective
oocyte cryopreservation. At the time of our study, we did not
have a sufficient sample size of oncology-fertility or elective
oocyte cryopreservation patients to perform an adequately
matched analysis. Regardless, we attempted to mitigate the
effect of age through our matching process, and the resulting
comparison showed that age was not statistically different in
the two groups. Therefore, our finding of excellent oocyte
yields in the transgender group can not be explained solely
by the influence of age.

Another limitation of our data is the selection of patients
with infertility as our comparison group. We used tubal-
factor and male-factor infertility patients only, excluding
all patients with ovulatory dysfunction, with the presumption
that this subset of patients closely mimics the transgender
cohort where personal choices preclude egg and sperm
meeting in a natural environment. However, this presumption
may not necessarily be true, because transgender patients are
not truly infertile, especially those who have not initiated hor-
mone therapy. On the other hand, even though the cisgender
patients may have a documented case of tubal-factor or male-
factor infertility, there may be other factors contributing to
their infertility that were not revealed in the initial workup.
The presence of these unknown confounders may skew the
cisgender group to a slightly worse outcome and could
contribute to the difference in oocyte yield that was found be-
tween the two groups.

Although this study population is the largest cohort of
transgender male patients to be described in the literature
thus far, it is interesting to note that it represents only about
50% of the transgender male patients who presented for
fertility consultation at our clinic. Many of the patients who
ultimately did not choose to proceed with treatment did so
because of the need to stop testosterone therapy before initi-
ating a cycle or the burden of cost. For many transgender pa-
tients, stopping androgen therapy can be both physically and
psychologically distressing, especially because many experi-
ence the resumption of menses. This concern about halting
or even delaying start of hormone therapy is often cited as
a reason to defer fertility preservation (14, 28, 29). It is
important to note, however, that some patients in our
cohort were offered the option of deferring menses start
before treatment, and the resulting outcomes were in line
with the remainder of the cohort. A logical follow-up question
is whether ovarian stimulation can be done with any measure
of success without the cessation of testosterone. Although our
findings are certainly reassuring for patients who have
already initiated androgens, they were still all required to
stop therapy to proceed with stimulation. This is a barrier to
access that should be investigated, and if overcome may in-
crease utilization of ART by transgender male patients. Given
the retrospective nature of this study, we were also not able to
assess the experiences of these patients who presented for
treatment. In the future, concomitant quantitative and quali-
tative investigation may help to clarify transgender patients'
VOL. 112 NO. 5 / NOVEMBER 2019
perspectives on treatment and identify additional barriers to
care.
CONCLUSION
Female-to-male transgender patients who choose to access
ART for fertility preservation or family building can have
excellent results. Patients who have already started the
transition process via hormone therapy should be reassured
that they still have the opportunity to preserve fertility as
long as they retain their ovaries. Providers can counsel these
patients that oocyte yield is on par with that of their cisgender
counterparts. And although outcome data from patients who
transferred an embryo is limited, preliminary findings suggest
a high rate of success.
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Fertility and Sterility®
Resultados de las T�ecnicas de Reproducci�on Asistida en pacientes transg�enero mujer-hombre comparados con los de pacientes
cisg�enero: una nueva frontera en Medicina Reproductiva

Objetivo: Investigar los resultados de las T�ecnicas de Reproducci�on Asistida (ART) en una cohorte transg�enero mujer-hombre y com-
parar los resultados con los de una cohorte emparejada de pacientes cisg�enero

Dise~no: Estudio cruzado retrospectivo de cohortes.

Entorno: Clínica de Fecundaci�on in Vitro.

Paciente(s): Pacientes transg�enero mujer-hombre (n¼26) que solicitaron tratamiento desde 2010 a 2018. Una cohorte de pacientes
cisg�enero (n¼130) fue emparajeda por edad, índice de masa corporal y niveles de hormona antimulleriana durante el mismo periodo
de tiempo.

Intervenci�on(es): No aplica.

Medida del Resultado Principal: Resultados del ciclo, incluyendo n�umero total de ovocitos, n�umero de ovocitos maduros, dosis total
de gonadotrofinas y pico m�aximo de estradiol.

Resultado(s): El n�umero medio de ovocitos recuperados en el grupo transg�enero fue de 19.9 +/- 8.7 comparado con 15.9 +/-9.6 en el
grupo cisg�enero. Los niveles pico de estradiol fueron similares entre los dos grupos. La dosis total de gonadotrofinas utilizadas fuemayor
en el grupo transg�enero comparado con el grupo cisg�enero (3,892 IU vs. 2,599 IU). De los 36 pacientes, 16 realizaron �unicamente
criopreservaci�on de ovocitos. Siete parejas realizaron transferencias en fresco o de embriones congelados, consiguiendo todas reci�en
nacidos vivos.

Conclusi�on(es): Este es el primer estudio con este n�umero de pacientes investigando los resultados de ART en pacientes transg�enero
mujer-hombre. Los resultados pueden servir para confirmar a los pacientes transg�enero y a sus m�edicos que los resultados pueden ser
excelentes incluso si el tratamiento con testosterona ya ha sido iniciado. Es necesario realizar m�as estudios sobre la posible general-
izaci�on de estos hallazgos y para ver si resultados similares pueden obtenerse sin cesar el tratamiento con testosterona.
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SHORT REPORT

Changes in Anxiety and Depression from Intake to First
Follow-Up Among Transgender Youth in a Pediatric
Endocrinology Clinic
Annette L. Cantu,1,* Danielle N. Moyer,1 Kara J. Connelly,2 and Amy L. Holley1

Abstract
Monitoring acute distress in transgender youth initiating gender-affirming care is important given their increased
risk for significant mental health symptoms. The current study examined changes in anxiety, depression, and sui-
cidality from initial appointment to first follow-up in 80 youth, ages 11–18. Average time between visits was *4
months but varied across participants. Results revealed no change in acute distress from intake to follow-up. Nei-
ther distance from medical center nor initiation of hormone therapy was associated with symptom changes.
While research shows decreased distress with initiation of hormones, study findings suggest changes may actu-
ally take longer to occur.

Keywords: transgender, acute distress, mental health, behavioral health screeners, gender dysphoria, access to
care

Introduction
The Patient Health Questionnaire-9 (PHQ-9) for de-
pression and anxiety (Generalized Anxiety Disorder-7
[GAD-7]) are brief, easy-to-use, physician-administered
screening measures used to identify acute distress
among transgender and gender-nonconforming
(TGN) youth.1 Given TGN youth are at higher risk
for anxiety, depression, and suicidal ideation than
their peers,2 identifying youth who endorse high levels
of acute distress in the gender clinic setting can high-
light those who need access to mental health services
and crisis interventions. In our recent study, examining
rates of depression, anxiety, and suicidal ideation in
TGN youth, 43% of patients 11–18 years of age en-
dorsed clinically significant depression symptoms,
61% of patients endorsed clinically significant anxiety
symptoms, and 30% of patients endorsed thoughts of
death or self-harm on several days or greater.1

Medical interventions for pubertal adolescents fall
into three general categories: (1) medications to sup-
press or manage the estrogen or testosterone produced
by the body (e.g., hormone blockers), (2) hormone
therapy (HT) to masculinize or feminize the body,

and (3) gender-affirming surgeries.3 Some research
suggests a positive impact of HT on the mental health
of TGN youth and relief of gender dysphoria over time
with initiation of surgical interventions.2,4 A gap in
knowledge exists in how symptoms of acute distress
change in the short-term, particularly in youth receiv-
ing gender-affirming care who are not undergoing sur-
gery. Gathering these data on how mood changes early
in treatment is important for informing both patients
and providers on what to expect.

Another gap in the literature is how distance from a
medical center may be associated with mood symp-
tomatology. Mental health differences have been
found among TGN adults who live in rural versus non-
rural areas.5 TGN youth and adults also consistently re-
port access to TGN specialists, including mental health
providers, as a common barrier to health care.6–8 While
there are 53 comprehensive clinical care programs for
TGN youth in the United States and Canada, the ma-
jority are located in large metropolitan cities, making
access to services challenging for many families.9 To
our knowledge, no research has explored whether dis-
tance to a comprehensive clinical care program for
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TGN youth might impact the level and persistence of
acute distress among these youth.

To fill these gaps in the research, the current study
has three aims: (1) Describe changes in anxiety, de-
pression, and suicidality from intake visit to first
follow-up appointment using the PHQ-9 and GAD-
7 in TGN youth; (2) Examine symptoms of anxiety,
depression, and suicidality by distance from medical
center ( > 30 vs. < 30 miles) from intake to follow-
up; (3) Examine changes in anxiety and depression
from intake to first follow-up among the TGN youth
who initiate HT.

Methods
Participants and procedure
Participants were TGN youth seeking gender-affirming
care at an academic medical center in the Northwestern
United States between September 2017 and June 2019.
All youth ages 11 and older complete anxiety and de-
pression screeners at every visit regardless of mental
health diagnoses or symptom severity. In this clinic,
youth do not receive prescriptions for hormone medi-
cation management at the initial visit, but many pa-
tients initiate medications between their first and
second appointments after completing required steps
(family receives extensive counseling, signs consent
form, completes assessment, and acquires a letter of
support from an experienced mental health provider).
Initiation of hormone management medications (e.g.,
hormone blockers) and HT is individualized for each
patient and some patients initiate both at the same
time. Second visit is recommended 3–4 months after
the initial visit.

Youth were included in the current study if they (1)
were between the ages of 11 and 18 years, (2) had
attended both an initial visit and one follow-up ap-
pointment, and (3) completed measures assessing
acute distress (PHQ-9 and GAD-7) at both visits. Ret-
rospective chart review was used to extract patient age,
affirmed gender, medical interventions, screener re-
sults, and distance from clinic. Because chart review
was used to collect data, no informed consent proce-
dures were conducted, and data on participant
race/ethnicity, socioeconomic status, and education
level were not available to include in analyses. It was
also infeasible to document the exact time of HT initi-
ation given the variability in how and where individuals
received their treatments. The institution’s Human
Subjects Institutional Review Board approved all
study procedures.

Measures
Depression. The PHQ-910 is a 9-item screening mea-
sure of depression. Items are rated on a 4-point scale
for how often each symptom has occurred in the past
2 weeks from 0 (Not at All) to 3 (Nearly Every Day).
The final item (item 9) asks about thoughts of death
and self-harm. Youth were coded as endorsing suicidal
ideation if they responded ‡ 1 on item 9.

Anxiety. The GAD-711 is a 7-item screening measure
of anxiety. Items are rated on a 4-point scale for how
often each symptom has occurred in the past 2 weeks
from 0 (Not at All) to 3 (Nearly Every Day).

Distance from the medical center. Distance from the
participants’ home to the medical center was calculated
using the zip code of the youth’s home address docu-
mented in the medical record. This variable was then
dichotomized into two groups: youth who lived < 30
miles and youth who lived > 30 miles to the medical
center.

Analyses
Descriptive statistics were used to examine sample
characteristics and differences in endorsements of sui-
cidal ideation. Paired sample t-tests were used to exam-
ine overall changes from initial visit to follow-up, and
independent sample t-tests were used to examine sim-
ple differences across groups. Repeated measures facto-
rial analysis of variance (ANOVA) was used to
examine the role of potential moderators (i.e., initiation
of HT and distance from clinic) in the changes in dis-
tress over time. All analyses were completed using
SPSS, with the exception of power analyses, which
were completed using G*Power.

Results
Subject demographics are depicted in Table 1. Partici-
pants were 80 youth 11–18 years of age (80 youth com-
pleted PHQ-9 screeners at both time points and 78
youth completed GAD-7 screeners at both time
points). Average time between initial visit and follow-
up appointment was 4.7 months. However, there was
significant variability ranging from < 1 month to 11
months, with 80% of follow-up visits occurring be-
tween 2 and 7 months.

Only 1 individual initiated HT before the initial visit,
and 28 youth initiated HT between initial visit and first
follow-up. Of those 28 youth, 6 were started on femi-
nizing hormones and 22 were started on masculinizing
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hormones. A total of 17 youth initiated hormone
blockers between their initial visit and first follow-up,
4 of which also initiated HT. No analyses were con-
ducted to examine differences between which hormone
was started or for those that also initiated puberty
blockers due to small and skewed samples.

Aim 1 examined changes in anxiety, depression, and
suicidality from initial visit to first follow-up appoint-
ment. At initial visit, 37 (46%) youth met the cutoff for
depression (PHQ-9 score ‡ 11). Of those 37 youth, 28
(76%) continued to meet the cutoff at follow-up and 9
(24%) no longer met the cutoff for clinically significant
depression. At initial visit, 49 (61%) youth met the cut-
off for anxiety (GAD-7 ‡ 6). Of those 49 youth, 41
(84%) continued to meet the cutoff at follow-up and
8 (16%) no longer met the cutoff for clinically signifi-
cant anxiety. For the total sample, mean values for anx-
iety and depression were lower at first follow-up
compared with initial appointment, but these changes
were not statistically significant (Table 2). Changes in
suicidality from initial visit to follow-up were also ex-
amined. Of the 27 (34%) youth who endorsed suicidal-
ity at intake, 22 (81%) continued to endorse suicidality
at their follow-up visit, and only 4 (4%) no longer en-
dorsed suicidality at follow-up.

Aim 2 examined changes in acute distress symptoms
for those living within 30 miles of the medical center
compared with those living beyond 30 miles
(Table 2). A repeated measures factorial ANOVA did
not reveal any significant differences in anxiety or de-
pression by proximity to the clinic. Mean changes
were examined qualitatively for potential trends, and
a similar pattern of interaction effects was observed

across depression and anxiety scores. Specifically,
small decreases in mean scores on anxiety and depres-
sion were observed from initial visit to follow-up, but
only for the youth living beyond 30 miles. There were
no differences in the number of youth who endorsed
suicidal ideation at intake or follow-up visit by proxim-
ity from clinic.

Aim 3 examined changes in acute distress symptoms
for those who initiated HT between initial visit and first
follow-up compared with those who did not begin
treatment (Table 2). Participants started on hormone
blockers only were not included in this analysis. The
analysis included the four youth who were started on
both HT and hormone blockers and excluded the par-
ticipant who had started HT before the initial visit.
A repeated measures factorial ANOVA did not reveal
any significant differences in depression and anxiety
scores among youth who did versus did not initiate
HT following their intake visit. Similarly, there were
no differences in the endorsement of suicidal ideation
between initial and follow-up visit for youth who did
versus did not initiate gender-affirming hormones.

Conclusion
The present study explored acute changes in depres-
sion, anxiety, and suicidal ideation from initial visit
in a pediatric gender clinic to first follow-up visit
among TGN youth, with attention to differences

Table 2. Change in Depression and Anxiety from Initial
Visit to First Follow-Up

Initial visit Follow-up
t pMean (SD) Mean (SD)

Total sample
PHQ-9 (n = 80) 10.5 (6.5) 10.0 (6.4) 0.87 0.385
GAD-7 (n = 78) 9.1 (6.1) 8.8 (5.7) 0.58 0.561

Initial visit Follow-up F p
Mean (SD) Mean (SD)

PHQ-9 distance 1.33 0.253
Within 30 miles (n = 46) 10.5 (6.9) 10.6 (6.7)
Beyond 30 miles (n = 34) 10.5 (6.2) 9.3 (6.1)

GAD-7 distance 2.44 0.123
Within 30 miles (n = 44) 8.7 (6.3) 9.1 (5.6)
Beyond 30 miles (n = 34) 9.6 (5.8) 8.4 (5.9)

PHQ-9 HT 1.44 0.235
HT initiated (n = 28) 9.8 (7.1) 10.3 (7.3)
No HT (n = 51) 11.1 (6.3) 10.1 (5.9)

GAD-7 HT 0.24 0.624
HT initiated (n = 27) 8.4 (6.4) 8.5 (5.5)
No HT (n = 50) 9.6 (5.9) 9.1 (5.8)

GAD-7, Generalized Anxiety Disorder-7; HT, hormone therapy; PHQ-9,
Patient Health Questionnaire-9.

Table 1. Summary of Sample Characteristics (n = 80)

Age in years, mean (SD), range 15.1 (1.8)
Distance in miles, mean (SD), range 36.2 (39.9)

Within 30 miles, n (%) 46 (57.5)
Beyond 30 miles, n (%) 34 (42.5)

Affirmed gender, n (%)
Female 15 (18.8)
Male 58 (72.5)
Nonbinary 7 (8.8)

Follow-up time in weeks, mean (SD) 20.4 (10.2)

Interventions, n (%) Initial visit Follow-up

Hormone blockers only 2 (2.5) 13 (16.2)
HT only 1 (1.3) 25 (31.2)
Both hormone blockers and HT 0 (0.0) 4 (5.0)
Neither hormone blockers or HT 77 (96.2) 38 (47.5)

Interventions represent treatment initiated before current visit.
HT, hormone therapy.
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between those living within and beyond 30 miles of the
clinic and between those who did versus did not initiate
HT between visits. Depression and anxiety were
assessed using the PHQ-9 and GAD-7, which are com-
pleted by all youth 11 years and older at every clinic
visit. These screening measures were chosen due to
their ease of use, sensitivity to change, and scoring
that can be used clinically and for research.10 Previ-
ously published data from this clinic has demonstrated
that these screeners capture rates of anxiety and de-
pression similar to the broader literature.1

Overall, the results of this study suggest that no clin-
ically significant changes in mood symptoms occur
during this initial time frame, with the majority of
youth maintaining similar levels of symptomatology
at their first follow-up as they did at their initial visit.
While some evidence to date lends strong support for
symptom improvement over time4,12–16 the current
study suggests changes likely occur gradually and
may not begin to occur until several months into treat-
ment. This may be related to the fact that masculinizing
and feminizing physical changes occur slowly after ini-
tiation of HT.17 While most previous research has used
more in-depth psychological assessments and inter-
views rather than screeners, the PHQ-9 and GAD-7
are sensitive to change10 and have been shown in this
clinic to capture similar rates of anxiety and depression
as broader literature,1 lending further support to the
strength of these results.

These results lend support for educating providers,
youth, and their families about setting appropriate ex-
pectations for change. The results of this study suggest
that this overall pattern of symptom maintenance in
the early stages of treatment did not differ between
those who initiated HT before their first follow-up
and those who did not. This suggests that improve-
ments in mood symptoms with HT may take longer
to occur or that other factors not assessed in the current
study (e.g., level of family support, access to mental
health services) play a more significant role in early im-
provements.

The present study also examined the role of proxim-
ity to clinic in changes in distress. There were no signif-
icant differences in distress at either time point, or
changes over time by distance suggesting that this par-
ticular measurement of clinic access did not impact
early changes in distress. With larger samples it will
be important to look at differences in youth who live
in urban versus rural areas and also use more robust
measures to assess access to clinical care and resources.

It will be important in future studies to assess distance
as a potential proxy for community support as well as
access to services.

There are important limitations to take into account
when interpreting these results. Data collected were
limited to one clinic, with a relatively small sample
size and only two time points examined. Power analy-
ses revealed that the current sample would have been
well powered to detect large effects, but not small-to-
moderate effects, which are more likely when looking
at shorter time frames. Due to sample size, we could
not examine how age, affirmed gender, or initiation
of hormone blockers were associated with changes in
symptoms of distress. Sample size also limits the ability
to examine differences among those with genderqueer
and nonbinary identities.

Another important limitation includes the variability
with regard to exactly when HT was initiated and the var-
iability in time between initial visit and first follow-up.
The recommended follow-up time between first and sec-
ond visits is typically 3–4 months, and most participants
in this study actually attended a second appointment 2 to
7 months after the initial visit. While variability may im-
pact the results of this study, these data reflect what is
typical for this clinic, which likely generalizes to other
real-world situations. Given that patients may not expe-
rience the physical effects of HT until 3–6 months fol-
lowing initiation,17 depression and anxiety may not be
impacted until visible effects begin to occur.

Further research is required to determine the trajec-
tory of mood during the course of HT over multiple
time points as well as how symptoms change with var-
iable factors (e.g., mental health treatment, etc.). Data
continues to be collected within this clinic and analyses
with larger samples and additional time points are
planned which will help increase our understanding
of mental health changes during treatment in this pop-
ulation.
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11. Löwe B, Decker O, Müller S, et al. Validation and standardization of the
Generalized Anxiety Disorder Screener (GAD-7) in the general population.
Med Care. 2008;46:266–274.

12. Colizzi M, Costa R, Todarello O. Transsexual patients’ psychiatric comor-
bidity and positive effect of cross-sex hormonal treatment on mental
health: results from a longitudinal study. Psychoneuroendocrinology.
2014;39:65–73.

13. Gorin-Lazard A, Baumstarck K, Boyer L, et al. Hormonal therapy is asso-
ciated with better self-esteem, mood, and quality of life in transsexuals.
J Nerv Ment Dis. 2013;201:996–1000.

14. Manieri C, Castellano E, Crespi C, et al. Medical treatment of subjects with
gender identity disorder: the experience in an Italian public health center.
Int J Transgend. 2014;15:53–65.

15. Nguyen H, Chavez A, Lipner E, et al. Gender-affirming hormone use in
transgender individuals: impact on behavioral health and cognition. Curr
Psychiatry Rep. 2018;20:110.

16. Tucker R, Testa R, Simpson T, et al. Hormone therapy, gender affirmation
surgery, and their association with recent suicidal ideation and depres-
sion symptoms in transgender veterans. Psychol Med. 2018;48:2329–
2336.

17. Hembree WC, Cohen-Kettenis PT, Gooren L, et al. Endocrine treatment
of gender-dysphoric/gender-incongruent persons: an endocrine society
clinical practice guideline. J Clin Endocrinol Metab. 2017;102:3869–
3903.

Cite this article as: Cantu AL, Moyer DN, Connelly KJ, Holley AL (2020)
Changes in anxiety and depression from intake to first follow-up
among transgender youth in a pediatric endocrinology clinic, Trans-
gender Health 5:3, 196–200, DOI: 10.1089/trgh.2019.0077.

Abbreviations Used
ANOVA¼ analysis of variance
GAD-7¼Generalized Anxiety Disorder-7

HT¼hormone therapy
PHQ-9¼ Patient Health Questionnaire-9

SD¼ standard deviation
TGN¼ transgender and gender nonconforming

200 CANTU ET AL.

App.0021

http://www.hrc.org/resources/interactive-map-clinical-care-programs-for-gender-nonconforming-childr
http://www.hrc.org/resources/interactive-map-clinical-care-programs-for-gender-nonconforming-childr


Fertility preservation in transgender
men without discontinuation
of testosterone

Brett A. Stark, M.D., M.P.H. and Evelyn Mok-Lin, M.D.

Division of Reproductive Endocrinology and Infertility, Department of Obstetrics, Gynecology and Reproductive Sciences,
University of California San Francisco; San Francisco, California.
Objective: To report two cases of fertility preservation in two transgender men without an extended period of higher dose testosterone
cessation.
Design: Chart abstraction was completed for two cases of oocyte preservation in transgender men without stopping testosterone
gender-affirming therapy before controlled ovarian stimulation (COS).
Setting: A university-affiliated fertility clinic in San Francisco, California.
Patient(s): Two 27-year-old transgender men on higher dose testosterone undergoing oocyte cryopreservation.
Intervention(s): Not applicable.
Main Outcome Measure(s): Both patients had been on 6 and 20 months of testosterone therapy, respectively, and continued
throughout COS. A random start antagonist plus letrozole protocol was used for the patient in case 1, with a leuprolide acetate trigger.
A luteal start antagonist protocol was applied to the patient in case 2 with a leuprolide acetate trigger.
Result(s): In case 1, a total of 35 oocytes were retrieved, with a total of 23metaphase II (MII) oocytes cryopreserved. An additional 7MII
oocytes were obtained after in vitro maturation for a total of 30 MII oocytes that were vitrified. In case 2, 14 oocytes were retrieved, and
9 mature oocytes (MII) were vitrified.
Conclusion(s): Transgender men have historically been advised to discontinue testosterone before COS, a process that may be distress-
ing for many individuals. This is the first published case report demonstrating the proof of concept of COS without cessation of high-
dose testosterone therapy in two transgender men. Future studies with larger sample sizes should be performed to confirm these
findings. (Fertil Steril Rep� 2022;3:153–6. �2022 by American Society for Reproductive Medicine.)
Key Words: Fertility preservation, transgender, ovarian stimulation, testosterone, oocyte preservation

Discuss: You can discuss this article with its authors and other readers at https://www.fertstertdialog.com/posts/xfre-d-21-00164
T he World Professional Associa-
tion for Transgender Health,
Endocrine Society, and Amer-

ican Society of Reproduction all recom-
mend counseling transgender men on
Assisted Reproductive Technologies
(ART) and fertility preservation (FP)
before initiation of gender-affirming
treatment (GAT) (1). For postpubertal
transgender men who present after
initiating GAT with testosterone
therapy, data on best practices for
FP are limited because our current
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understanding of the long-term impact
of testosterone therapy on reproduction
is poorly understood and largely
speculative.

The current practice, due to lack of
data on controlled ovarian stimulation
(COS) and oocyte outcomes while
continuing high-dose testosterone
therapy, is to temporarily suspend
testosterone treatment for an arbitrary
length of time, usually between 1 and
6 months or until the resumption of
menses (2–4). However, COS involves
February 3, 2022.
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significant ‘‘female’’ hormone
exposure with associated physical
symptoms, frequent monitoring with
transvaginal ultrasound, and
transvaginal aspiration of oocytes
under sedation. While these
procedures alone can be traumatic to
some transgender men, the physical
changes associated with
discontinuation of testosterone and
female hormonal stimulation can be
significantly dysphoric and a possible
barrier to those seeking FP (4, 5).

One published case report demon-
strated successful COS with leuprolide
acetate injection for final maturation
of the oocytes in a 20-year-old trans-
gender man who had been on testos-
terone therapy for 18 months (6). At
the time of retrieval, the patient was
on 25 mg of weekly intramuscular
testosterone, and a total of 22
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metaphase II oocytes were cryopreserved (6). According to
standard guidelines for the management of masculinizing
hormone therapy, typical dosing of intramuscular/subcu-
taneous testosterone cypionate for transgender men is 50
mg/week, with a maximum dosage of 100 mg/week (7). Lower
dosages of testosterone, starting as low as 20 mg/week intra-
muscularly/subcutaneously, are recommended for genderqu-
eer and nonbinary individuals (7).

In our clinic, patients presenting on testosterone therapy
at the time that they decide to proceed with COS are informed
of the unknown effects of testosterone on the ability of the
ovary to respond to gonadotropin stimulation, oocyte quality,
the ability of these oocytes to fertilize, live birth rates, and po-
tential long-term epigenetic effects on offspring. Patients are
recommended to withhold testosterone treatment for 1–3
months before initiation of COS. Despite this counseling, pa-
tients still may elect to proceed with COS without cessation of
testosterone therapy.

We report herein two cases of oocyte preservation in
transgender men who elected to undergo COS for FP without
cessation of GAT with higher dosages of testosterone cypio-
nate therapy day.

CASE REPORT
With each patient’s written informed consent, we conducted a
retrospective chart review of two patients who underwent
ART for FP without cessation of GAT with testosterone from
2020 to 2021. All data was obtained from chart review and re-
ported without any patient identifiers. Institutional review
board exemption from our institution was obtained for this
study.
Case 1

A 27-year-old transgender man who had been taking weekly
testosterone injections since April of 2019 was referred for FP
counseling in May of 2020 in preparation for a gender-
affirming hysterectomy and bilateral salpingo-
oophorectomy. He was nulliparous and had been amenorrheic
since May of 2019. Before starting testosterone, he had regu-
lar 28-day cycles. He endorsed a remote history of oral con-
traceptive pills used for birth control. His medical history
was notable for diabetes and hypertension. He had undergone
bilateral mastectomy. He was taking subcutaneous testos-
terone cypionate 80 mg weekly. On examination, his vital
signs were normal, and his body mass index was 25.06 kg/
m2. A transvaginal ultrasound showed an anteverted uterus
(volume, 33 cm3), an endometrial stripe of 5.3 mm with
normal ovaries bilaterally, and an antral follicle count
(AFC) of 36. His serum testosterone level at the time of presen-
tation was 1,273 ng/dL, and his serum antim€ullerian hormone
level was 11.9 ng/mL. The options for FP were reviewed in
detail, and the patient expressed interest in oocyte
cryopreservation.

He decided to proceed with FP in January 2021 and
continued testosterone (80 mg subcutaneously) throughout
the process. Given the presence of amenorrhea, a random start
protocol was initiated with subcutaneous follitropin alfa (150
IU; Gonal-F, Merck Canada) and subcutaneous menotropins
154
(150 IU; Menopur, Ferring Canada). Letrozole (5 mg orally;
Femara) was given daily throughout the stimulation to main-
tain low estradiol (E2) levels for the purpose of minimizing the
potential dysphoria associated with elevated levels and po-
tential withdrawal bleeding on completion of the cycle. On
stimulation day 4, his dosage of menotropins was decreased
to 75 IU subcutaneously. Daily subcutaneous ganirelix ace-
tate (0.25 mg; Orgalutran, Merck) was initiated on stimulation
day 8 until the day of trigger. Because of a robust response, his
follitropin alfa (Gonal-F, Merck Canada) dose was decreased
to 75 IU subcutaneously on stimulation day 9. At this time,
the patient’s E2 was noted to be 1,381 pg/mL, and he endorses
symptoms of abdominal bloating. Given his desire to main-
tain physiologically low levels of estrogen, letrozole was
increased to 7.5 mg orally on stimulation day 11.

Follicle tracking was performed by transvaginal ultra-
sound without difficulty. When the lead follicle reached 20
mm, with most follicles in the 13–20 mm range, a subcutane-
ous leuprolide acetate trigger (4 mg [0.8 mL]) was given. Lab-
oratory values before the trigger included luteinizing
hormone (LH) levels of 5.97 IU/L and E2 levels of 1371 pg/
mL. Post-trigger laboratory findings revealed an appropriate
response to the agonist trigger with LH levels of 67.23 IU/L
and progesterone levels (p4) of 12.3 nmol/L. The endometrium
achieved a thickness of 8.6 mm. There were a total of 35 oo-
cytes retrieved, with a total of 23 MII oocytes cryopreserved
on the day of retrieval. An additional 7 oocytes progressed
to MII 1-day postretrieval with in vitro maturation for a total
of 30 MII oocytes that were vitrified. The patient reported no
major side effects related to the ovarian stimulation aside
from mild abdominal cramping and bloating.
Case 2

A 27-year-old transgender man who has been taking weekly
testosterone injections since August of 2020 presented in
September 2020 for FP counseling. He was nulliparous with
regular 28-day menses even before the initiation of testos-
terone therapy. He denied previous hormonal contraceptive
pill use. He was healthy and was preparing to undergo a bilat-
eral mastectomy. He was taking testosterone cypionate (60
mg subcutaneously weekly) with plans to increase his dose
on completion of ART (to 80 mg subcutaneously weekly).
On examination, his vital signs were normal, and his body
mass index was 29.05 kg/m2. A transvaginal ultrasound
showed an anteverted uterus (volume, 35 cm3), an endome-
trial stripe of 3.8 mm with normal ovaries bilaterally, and
an AFC of 9. His serum T level at the time of presentation
was 410 ng/dL, and his antim€ullerian hormone level was
2.67 ng/mL. The options for FP were reviewed in detail, and
the patient expressed interest in oocyte cryopreservation.

In February of 2021, with the continuation of his weekly
testosterone, he started follitropin alfa (300 IU; Gonal-F,
Merck Canada) and menotropins (150 IU; Menopur, Ferring
Canada) subcutaneously after completion of a baseline ultra-
sound and confirmation of entrance to the luteal phase. The
patient was counseled on the use of letrozole (5 mg orally; Fe-
mara) to maintain low E2 levels for the purpose of minimizing
the potential dysphoria associated, but he declined. Daily
VOL. 3 NO. 2 / JUNE 2022
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ganirelix acetate (0.25 mg; Orgalutran, Merck) was injected
starting on stimulation day 5 until the day of final oocyte
maturation. Follicle tracking was performed by transvaginal
ultrasound without difficulty. When the lead follicle reached
22 mm with the majority in the 13–18 mm range on stimula-
tion day 9, a leuprolide acetate subcutaneous trigger (4 mg
[0.8 mL]) was given. On the day of trigger, his max E2 level
was 1,749 pg/mL and LH level was 2.11 IU/L. One day after
the trigger, his laboratory values included an LH level of
19.09 IU/L and a progesterone level of 3.3 nmol/L. Given
the low-normal levels in response to agonist trigger, a chori-
onic gonadotropin (5,000 IU subcutaneously; Pregnyl, Merck
Canada) booster was given that evening and he proceeded
with an oocyte retrieval 36 hours after the agonist trigger.
The endometrium achieved a thickness of 8.8 mm. There
were a total of 14 oocytes retrieved, and 9 MII oocytes were
vitrified. The remainder of the oocytes were germinal vesicles,
and postretrieval in vitro maturation was unsuccessful. The
patient tolerated the process well and reported no major
side effects of ovarian stimulation aside from mild abdominal
bloating.
DISCUSSION
This is the first case report demonstrating the proof of concept
of COS for FP in transgender men without cessation of typical
to high-dose testosterone therapy. In our current case report,
the patients in the described cases were on 6–20 months of
testosterone before undergoing oocyte cryopreservation.
The dosages described in these two cases are higher than
the level observed in the previously described case study (6).

Many parallels can be made to FP for transgender men
and oncofertility patients. To increase the chance for success
in oncofertility, COS is typically performed with high doses of
gonadotropins to maximize the number of oocytes retrieved
and stored (8). In our clinic, a similar approach is often used
with transgender men in an attempt to reduce the burden
and potential gender dysphoria associated with multiple
rounds of COS. Interestingly, studies evaluating ovarian his-
tological changes after testosterone exposure in birth-
assigned females have reported an ovarian phenotype similar
to polycystic ovary syndrome—polycystic follicles with
increased AFCwith increased collagenization of the tunica al-
buginea, stromal hyperplasia, and luteinization of stromal
cells (9–11). Patients with this ovarian morphology,
particularly with a high AFC, as seen in patient 1 of our
series, are known to be at higher risk for ovarian
hyperstimulation syndrome (12). To balance the desire of
maximizing success with as few COS cycles as possible and
the risk of OHSS, we routinely implement antagonist
protocols with leuprolide acetate trigger to reduce the risk
of OHSS in this theoretically high-risk patient population
(12). Prior research has shown that in TM populations with
testosterone exposure, antagonist-based protocols are a
feasible means of ovarian stimulation (13).

It is notable that the patient in case 1, who was receiving
higher doses of testosterone at the time of COS and had evi-
dence of higher systemic testosterone levels, had a particu-
larly robust response to agonist trigger in comparison to the
VOL. 3 NO. 2 / JUNE 2022
patient in case 2 of our study. In the previously described
case report of one transgender male undergoing COS without
cessation of lower dose testosterone, the authors noted a
blunted response to agonist trigger and brought into question
the ability of the pituitary to mount a physiologic response af-
ter prolonged testosterone exposure (6).

As COS is associated with exposure to supraphysiological
levels of estrogen, a significant concern exists regarding the
safety of the procedure in patients with hormone-sensitive
cancers (14, 15). As such, the use of letrozole in conjunction
with classic COS protocols has been advocated to avoid un-
necessary and potentially harmful effects associated with
the rise in estrogen levels on cancer (16, 17). The COS with le-
trozole was associated with significantly decreased peak
estradiol levels without any negative impact on the number
of mature oocytes collected (18). We use a similar approach
with transmasculine individuals in our clinic, routinely coun-
seling patients on the potential benefits of letrozole. While le-
trozole does, to an extent, limit our ability to track follicular
growth, it decreases the individual's exposure to estrogen
and the potentially dysphoria-inducing symptoms, including
posttreatment withdrawal bleeding. The patient in case 2
opted to not proceed with letrozole therapy as he had recently
started testosterone therapy and was not yet amenorrheic.
Prior studies have shown there is a dose-dependent amenor-
rheic response to testosterone and, while >90% of transmas-
culine people on testosterone achieve amenorrhea by 6
months, menses can persist for up to a year or longer (19, 20).

While COS has historically been a viable option for many
transgender men, it is not without major limitations. Little is
known regarding the long-term impact of testosterone expo-
sure on embryo quality, fertilization, pregnancy outcomes,
and long-term outcomes from offspring. A study by Lierman
et al. (21) from 2017 assessed the developmental competence
of testosterone-exposed oocytes in transgender men. In this
study of 16 transgender men, the authors found that the spin-
dle structure analysis, a qualitative marker for oocyte func-
tionality, and chromosomal alignment after vitrification
appeared normal (21).

To the author’s knowledge, no relevant animal studies or
case reports of pregnancies using androgen-exposed oocytes
without cessation of testosterone during COS have been
described, and our current understanding of the long-term
impact of testosterone exposure on reproductive outcomes
is largely speculative. In a cross-sectional study of 41 trans-
gender men who became pregnant and delivered after transi-
tion, 5 transgender men became unintentionally pregnant
while amenorrhoeic on testosterone (3). While the detailed
length of time on testosterone was not described for these 5
individuals, data from this study as a whole argues that trans-
gender men on testosterone can retain fertility and become
pregnant (3).

Two recent studies report outcomes of transgender men
with a history of testosterone use after temporary discontinu-
ation of testosterone before COS. Adeleye et al. (13) reported
on COS outcomes in a cohort of 13 transgender men, 7 with
a history of testosterone use for a median of 46 months.
Notably, 3 transgender men with prior testosterone use pre-
sented for further family planning, with 2 desiring transfer
155
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of embryos with donor insemination into cisgender female
partners and 1 desiring autologous transfer of embryos
inseminated with cisgender male partner’s sperm. All 3 cou-
ples became successfully pregnant. Leung et al. (22) reported
on ART outcomes in 26 transgender men, 61% of whom had
been on testosterone from 3 months to 17 years. Seven cou-
ples desiring pregnancy were described; all 7 ultimately
became pregnant with deliveries of healthy children. While
small and retrospective in nature, both of these studies sug-
gest that follicular development and oocyte quality do not
seem to be significantly impacted by prior testosterone use
(13, 22).

CONCLUSION
We present two cases of transgender men undergoing COS
without cessation of testosterone GAT. Both patients in the re-
ported cases had adequate responses to COS while continuing
60–80 mg of testosterone therapy. Additionally, our patient
on 20 months of testosterone had a robust response to an
agonist-only trigger. This case report adds to the small body
of literature exploring the necessity of stopping testosterone
therapy before the initiation of ART in transgender men.
Continuation of testosterone may improve the experience of
transgender men and decrease gender dysphoria exacerbation
that has previously been described with COS. Additional out-
comes, including fertilization rates, embryo quality, preg-
nancy and live birth rates, and long-term outcomes for
offspring, should be further investigated.
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A B S T R A C T

Background

Gender dysphoria is described as a mismatch between an individual's experienced or expressed gender and their assigned gender, based
on primary or secondary sexual characteristics. Gender dysphoria can be associated with clinically significant psychological distress and
may result in a desire to change sexual characteristics. The process of adapting a person's sexual characteristics to their desired sex is
called ‘transition.'

Current guidelines suggest hormonal and, if needed, surgical intervention to aid transition in transgender women, i.e. persons who aim to
transition from male to female. In adults, hormone therapy aims to reverse the body's male attributes and to support the development of
female attributes. It usually includes estradiol, antiandrogens, or a combination of both. Many individuals first receive hormone therapy
alone, without surgical interventions. However, this is not always suFicient to change such attributes as facial bone structure, breasts, and
genitalia, as desired. For these transgender women, surgery may then be used to support transition.

Objectives

We aimed to assess the eFicacy and safety of hormone therapy with antiandrogens, estradiol, or both, compared to each other or placebo,
in transgender women in transition.

Search methods

We searched MEDLINE, the Cochrane Central Register of Controlled Trials (CENTRAL), Embase, Biosis Preview, PsycINFO, and PSYNDEX.
We carried out our final searches on 19 December 2019.

Selection criteria

We aimed to include randomised controlled trials (RCTs), quasi-RCTs, and cohort studies that enrolled transgender women, age 16 years
and over, in transition from male to female. Eligible studies investigated antiandrogen and estradiol hormone therapies alone or in
combination, in comparison to another form of the active intervention, or placebo control.

Data collection and analysis

We used standard methodological procedures expected by Cochrane to establish study eligibility.
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Main results

Our database searches identified 1057 references, and aKer removing duplicates we screened 787 of these. We checked 13 studies for
eligibility at the full text screening stage. We excluded 12 studies and identified one as an ongoing study. We did not identify any completed
studies that met our inclusion criteria. The single ongoing study is an RCT conducted in Thailand, comparing estradiol valerate plus
cyproterone treatment with estradiol valerate plus spironolactone treatment. The primary outcome will be testosterone level at three
month follow-up.

Authors' conclusions

We found insuFicient evidence to determine the eFicacy or safety of hormonal treatment approaches for transgender women in transition.
This lack of studies shows a gap between current clinical practice and clinical research. Robust RCTs and controlled cohort studies are
needed to assess the benefits and harms of hormone therapy (used alone or in combination) for transgender women in transition. Studies
should specifically focus on short-, medium-, and long-term adverse eFects, quality of life, and participant satisfaction with the change in
male to female body characteristics of antiandrogen and estradiol therapy alone, and in combination. They should also focus on the relative
eFects of these hormones when administered orally, transdermally, and intramuscularly. We will include non-controlled cohort studies in
the next iteration of this review, as our review has shown that such studies provide the highest quality evidence currently available in the
field. We will take into account methodological limitations when doing so.

P L A I N   L A N G U A G E   S U M M A R Y

Does hormone therapy help transgender women undergoing gender reassignment to transition?

Background

Transgender women may feel that they have been born in a body with the wrong sexual characteristics. This may result in significant
psychological distress (gender dysphoria) and the desire to adapt their male physical and sexual characteristics to be more consistent with
their experienced female gender. This is a process called transition. If measures to aid transition are not taken, this can result in greater
psychological distress. One of the medical treatments given to help transgender women with male bodies to achieve transition is synthetic
female hormones. These hormones can be taken by mouth, absorbed through the skin or injected into muscle.

Study characteristics

We looked for randomised controlled trials (RCTs) that included transgender women (age 16 and over) in transition from male to female.
RCTs are a type of research study that can reduce the possibility of several types of bias. To be included in this review, studies needed to
compare diFerent hormone treatments used to support transgender women to transition (oestrogen alone, testosterone blockers alone,
or oestrogen in combination with testosterone blockers), or compare these hormone treatments to placebos (fake or dummy treatments
that appear to be the same as the actual treatment, but have no medical eFects). We wanted to see whether hormone treatments help
transgender women to make a transition that they are happy with. We also wanted to look at whether there were any health risks of the
treatment.

Key results

We searched for studies up to 19 December 2019. We were unable to find any relevant completed studies that we could include. We did
find one ongoing study that aimed to recruit all of the people taking part in the study by the end of 2020. This study is comparing the
eFects of estradiol valerate plus cyproterone treatment with estradiol valerate plus spironolactone treatment in transitioning transgender
women in Thailand.

Quality of evidence

Our review found no RCTs that looked at whether hormone therapies are eFective and safe when used to help transgender women to
transition. Therefore, high-quality RCTs are needed to research these questions.
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B A C K G R O U N D

Description of the condition

There is a growing trend towards de-psychopathologisation of
transgenderism (Drescher 2014; ATME 2015). There is an emerging
consensus that transgenderism is not a psychiatric disorder
(WPATH 2011). For instance, the 11th Revision of the International
Classification of Diseases (ICD-11) (WHO 2018) no longer classifies
transgenderism as a behavioural and personality disorder, but has
instead draKed the term "gender incongruence" to describe gender
dysphoria.

In contrast, the Diagnostic and Statistical Manual of Mental
Disorders, FiKh Edition (DSM–5) (DSM-5 2013) describes gender
dysphoria as a "marked incongruence between one’s experienced/
expressed gender and assigned gender, of at least six months
duration, as manifested by at least two of the following"
characteristics:

• A marked incongruence between one’s experienced/expressed
gender and primary and/or secondary sex characteristics
(or, in young adolescents, the anticipated secondary sex
characteristics);

• A strong desire to be rid of one’s primary and/or secondary
sex characteristics because of a marked incongruence with
one’s experienced/expressed gender (or, in young adolescents, a
desire to prevent the development of the anticipated secondary
sex characteristics);

• A strong desire for the primary and/or secondary sex
characteristics of the other gender;

• A strong desire to be of the other gender (or some alternative
gender diFerent from one’s assigned gender);

• A strong desire to be treated as the other gender (or some
alternative gender diFerent from one’s assigned gender);

• A strong conviction that one has the typical feelings and
reactions of the other gender (or some alternative gender
diFerent from one’s assigned gender).

Gender dysphoria has been defined as associated with "clinically
significant distress or impairment in social, occupational or other
important areas of functioning" (Zucker 2016), which may lead
to substantial suFering in aFected people (Deutsch 2016a; Soll
2018). Gender dysphoria may result in the desire to modify one's
physical and sexual characteristics to be consistent with those
of the experienced gender. This process of adaptation is called
transition.

The treatments applied in transition diFer from those used for
maintenance of the new sexual characteristics. Currently, there
is uncertainty about the value of hormone therapy as a sole
intervention, or when combined with surgery, for transition from
male to female. This Cochrane Review specifically focuses on
‘transgender women in transition from male to female,' a definition
that includes biological males aiming to adapt their sexual
characteristics to be consonant with those of females.

A meta-analysis that analyzed 21 studies on the prevalence of
gender dysphoria (of which 12 studies contained evaluable data)
estimated an overall prevalence of transgender women with gender
dysphoria at 6.8 per 100,000 individuals (Arcelus 2015).

Description of the intervention

Current guidelines suggest hormonal and, if needed, surgical
treatment of gender dysphoria in transgender women (WPATH
2011). Hormone therapy aims to suppress the development of, or to
reverse, male attributes that have already developed. At the same
time, hormones aim to develop female attributes. However, where
male characteristics have already developed in adult males, such as
in the bone structure of the face, hormones are not eFective. Other
treatments, such as surgery, would be required to change these
(WPATH 2011).

The guidelines of the Endocrine Society working group suggest
treatment with both oestrogens and antiandrogens (Hembree
2017). Oestrogens can be administered as either oral oestrogen,
absorbed through transdermal estradiol patches, or by injection of
estradiol valerate or estradiol cypionate. The application frequency
diFers depending on the patient’s reaction to the agent and
the administration regimen; it could be multiple times per day
or once every two weeks. Meanwhile, antiandrogens such as
spironolactone or cyproterone acetate (CPA) are commonly taken
orally. Additionally, it is possible to block male puberty by
treatment with gonadotropin-releasing hormone (GnRH) agonist
injections (Hembree 2017).

While not every transgender woman undergoes hormone therapy
in her transition, this intervention is still widely used (Hembree
2017). We know of no studies identifying the ratio of patients who
undergo hormone therapy, nor do we know of studies investigating
how much time passes between the start of transition (the decision
to transition) and the start of hormone therapy. We are not aware
of any studies on how oKen antiandrogens are being prescribed
in addition to or instead of 17-beta-estradiol, how oKen they are
being taken, or which kinds of androgens are in use besides CPA and
spironolactone.

How the intervention might work

Several hormonal substances and combinations are used clinically
for hormone therapy in transitioning women. CPA is a progestin,
steroidal anti-androgen and anti-gonadotropin that blocks the
receptors for testosterone (T) and dihydrotestosterone (DHT), and
thereby prevents these steroidal hormones from exerting their
androgenic eFects. Hence, it stops processes like body hair growth,
hair loss on the head, male body fat distribution and others
(Figg 2010; WPATH 2011). According to the World Professional
Association for Transgender Health (WPATH) guidelines, it is
possible to suppress puberty with GnRH analogues or progestins
such as medroxyprogesterone (WPATH 2011).

Spironolactone acts as a weak androgen receptor antagonist
(Wenqing 2005). It also causes an increase in oestradiol levels
(Thompson 1993), so that further virilisation is prevented and
feminisation occurs (WPATH 2011).

17-beta-estradiol is used to feminise the external appearance
(WPATH 2011). It binds to oestrogen receptors and thus ensures
gene expression, which in turn feminises appearance (Hye-Rim
2012). In addition, estradiol suppresses gonadal testosterone
production via the control systems of the hypothalamus (Hayes
2000).

Feminisation therapy aims to adapt the physical appearance
and experience of the male body to that of a female body, by
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inducing breast growth, soKening facial features, and inducing
other physical changes commonly considered to comprise a
feminine appearance (WPATH 2011). For this purpose, oral
or transdermal oestrogen is recommended, and therapy with
oestrogen in combination with antiandrogens is most common.
Co-treatment with antiandrogens minimises the required dose of
oestrogen, and thereby reduces the potential risks of oestrogen
identified in previous studies (Schürmeyer 1986; Prior 1989). Some
antiandrogens are approved by WPATH, such as spironolactone,
cyproterone acetate, GnRH analogues like goserelin, and 5-alpha-
reductase inhibitors like finasteride (WPATH 2011).

Why it is important to do this review

Antiandrogens like CPA and spironolactone are prescribed
to transgender women in transition by clinicians, including
gynaecologists and endocrinologists (Schneider 2006; Flütsch
2015), and they are commonly considered to be valuable drugs to
support transition (WPATH 2011; Hembree 2017). However, clinical
evidence suggests that taking these drugs can result in adverse
events; for example, CPA has significant potential for causing
depression and for worsening depressive symptoms (Seal 2012).
There is also some concern that CPA can lead to other psychiatric,
neurological, and metabolic disorders (Griard 1978; Ramsay
1990; Oberhammer 1996; Giltay 2000; Calderón 2009; Bessone
2015). The most common adverse eFects of spironolactone
are hyperkalaemia, dehydration and hyponatraemia (Greenblatt
1973). Furthermore, spironolactone might have an influence on
feelings of anxiety (Fox 2016).

Other studies from the 1980s and 90s reported that there
were adverse eFects from high-dose estradiol, but these studies
used ethinyl estradiol or equine premarin (equine estradiol)
instead of bioidentical 17-beta-estradiol; and used progestins,
instead of bioidentical progesterone. This may have contributed
to the adverse eFect profile of these specific treatments (Prior
1989). Unlike the bioidentical alternatives used today (hormone
preparations made from plant sources that are similar or identical
to human hormones), substances administered in the past
(e.g. equine oestrogens, ethinyl estradiol) were associated with
more diverse adverse eFects like thrombophilia, cardiovascular
problems, breast and prostate cancer, as well as liver, adrenal gland
and neural dysfunction (Griard 1978; Calderón 2009; Asscheman
2011). The health risks attributed to estradiol doses high enough
to suppress androgens have not been found in the parenteral or
transdermal application of bioidentical estradiol (Hembree 2017).
Thus, it is unclear why those estradiol doses should be kept low
in order to make the addition of androgen antagonists like CPA or
spironolactone necessary.

In light of discussions among experts (Seal 2012; Wierckx 2014),
and current recommendations for hormonal gender aFirmation
treatment (WPATH 2011) (which are strongly based on the values
and preferences of health consumers), it is necessary to review
the evidence from trials that show results for outcomes such
as feminisation, satisfactory sexual function, reduced gender
dysphoria, and improved quality of life (e.g. Murad 2010).

In 2017, the overall quality of evidence relating to these outcomes
was classified as low (Hembree 2017). In 2011, WPATH summarised
the situation as follows. "There is a need for further research on the
eFects of hormone therapy without surgery, and without the goal
of maximum physical feminisation or masculinisation" (WPATH

2011). It is necessary to determine whether subsequent trials have
provided additional evidence for eFicacy, or whether there is still a
lack of evidence for these desired outcomes.

O B J E C T I V E S

We aimed to assess the eFicacy and safety of hormone therapy
with antiandrogens, estradiol, or both, compared to each other or
placebo, in transgender women in transition.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We aimed to include randomised controlled trials (RCTs), quasi-
RCTs and controlled cohort studies.

We chose to include quasi-RCTs and cohort studies due to the low
prevalence of the condition and the consequent current scarcity of
RCTs (WPATH 2011).

Types of participants

We aimed to include studies that enrolled transgender women, age
16 years and over, in transition from male to female. Transitioning
is defined as the process of changing one's gender profile or sexual
characteristics (or both) to accord with one's sense of gender
identity (WPATH 2011). Transition as a concept thus encompasses
several aspects, e.g. social, psychological, or physical aspects, or
a combination of these. There is consistency in the literature on
when the transition begins: namely, with the decision to change
a person's gender assignment (Brown 1996). However, we did not
diFerentiate among any supposed phases of the respective types
of transitions. Depending on the personal situation, the process of
transition (which may include the decision to transition, gathering
of information, gathering of experience, medical treatment and
change of social role), can take very diFerent periods of time,
usually several months to years. Therefore, it is diFicult to
distinguish certain 'phases' of this process. When focusing on
hormone therapy, the transition term can be more precisely
defined. The transition process lasts as long as patients are in the
process of changing their sexual characteristics (WPATH 2011).

We aimed to include studies with participants age 16 years and
older because, according to currently applied guidelines, this is
the age when patients start being treated with hormone therapy.
Patients below this age are usually being treated with puberty
blockers, which are outside the scope of this review (WPATH 2011).

Types of interventions

We considered studies evaluating hormone-based interventions
only, excluding those that examined combined hormonal and
either psychological or surgical treatments. We aimed to include
studies reporting treatment with the following experimental
interventions.

• Antiandrogens (cyproterone acetate or spironolactone) and
estradiol

• Antiandrogens (cyproterone acetate or spironolactone) alone

• Estradiol alone
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For the above interventions, we considered all types of
administration: oral, sublingual, transdermal, subdermal and
intramuscular. For estradiol, we also considered bioidentical 17-
beta-estradiol, as well as synthetic derivatives.

We aimed to include the following comparator interventions.

• Any of the active interventions listed above

• Placebo

Although we consider placebo-controlled studies to be unethical
(Bostick 2008), we made them eligible for inclusion in this review
so that we could consider the evidence in its entirety. We did
not consider interventions consisting purely of psychological
treatment, spiritual support, or conversion therapy.

Types of outcome measures

For studies with repeated follow-up (i.e. reporting of outcomes at
multiple time points), we regarded follow-up at three to six months
as short term, six months to two years as medium term, and more
than two years as long term (WPATH 2011).

We intended to include in the descriptive section of the review
all studies that met the criteria for type of study, participants,
intervention and comparator, regardless of outcomes reported or
missing data.

Primary outcomes

• Quality of life (QoL) as measured by validated generic
instruments, e.g. Quality of Life Inventory (QOLI) (Frisch 2005);
or specific instruments, e.g. for body image, the Body Image
Quality of Life Inventory (BIQLI) (Cash 2004); or for sexual life the
Sexual Satisfaction Scale for Women (SSS-W) (Meston 2005).

• Satisfaction with change of male to female body characteristics,
as measured with validated instruments

• Adverse events specific to hormone therapy, including serious
adverse events

Secondary outcomes

• Severity of gender dysphoria/gender incongruence, e.g. as
measured with the Utrecht Gender Dysphoria Scale (UGDS)
(Schneider 2016)

• Measures of specific body changes, including:
* breast size, e.g. by measurement of bust girth;

* skin thickness, e.g. by echographic measurement (Laurent
2007);

* skin sebum production, e.g. as measured by three-hour
sebum collection with absorbent paper (Downing 1981;
Giltay 2008; Ezerskaia 2016); and

* hair growth, including hair density, diameter, growth rate and
anagen/telogen ratio (Giltay 2000; HoFmann 2013).

• Incidence or severity of depression.

We did not include surrogate outcomes, such as serum
hormone levels (e.g. 17-beta-estradiol or testosterone). While these
measures can help with monitoring the progress of hormone
therapy, they are of little interest of themselves, especially since
individuals require varying levels of these hormones to achieve a
certain level of feminisation (Gooren 2017).

Search methods for identification of studies

Electronic searches

We searched the following electronic databases for relevant trials
up to 19 December 2019 with no restrictions based on language of
publication, date of publication, or publication status:

• MEDLINE via PubMed

• Cochrane Central Register of Controlled Trials (CENTRAL)

• Embase

• Biosis Preview

• PsycINFO

• PSYNDEX

Our search strategy is outlined in Appendix 1. We have successfully
tested the screening methods for abstracts and titles.

Searching other resources

Had we identified any eligible studies through the electronic
searches above we would have searched the reference lists of these
in order to find additional relevant studies. We also searched the
scientific abstracts of the last two meetings of each of the following
organisations:

• American Association of Clinical Endocrinologists

• American Society of Andrology

• Berufsverband der deutschen Endokrinologen (Professional
Association of the German Endocrinologists)

• Berufsverband der Frauenärzte e.V. (Professional Association of
the Gynaecologists)

• Dachverband Reproduktionsbiologie und Medizin e.V. (Federal
Association Reproductive Biology and Medicine)

• Deutsche GesellschaK für Endokrinologie (German Society for
Endocrinology)

• Deutsche GesellschaK für Gynäkologie und Geburtshilfe
(German Society for Gynaecology and Obstretics)

• Endocrine Society

• European Society of Gynaecological Oncology

• European Thyroid Association

• Nordrhein-Westfälische GesellschaK für Endokrinologie
und Diabetologie (North Rhine-Westphalian Society for
Endocrinology and Diabetology)

• Royal College of Obstetricians and Gynaecologists

• Society for Endocrinology

• Society for Gynaecologic Investigation

We also searched the following grey literature databases:

• The New York Academy of Medicine Grey Literature Report
(www.greylit.org/)

• OAIster (www.oclc.org/oaister.en.html)

• OpenGrey (www.opengrey.eu/)

Finally, in order to identify completed but unpublished or ongoing
studies, we searched the following trial registries.

• ClinicalTrials.gov (www.clinicaltrials.gov/)

• metaRegister of Controlled Trials (mRCT;
www.controlledtrials.com/mrct/)
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• World Health Organization (WHO) International Clinical
Trials Registry Platform (ICTRP) Search Portal (www.who.int/
trialsearch/)

• Drugs@FDA (www.accessdata.fda.gov/scripts/cder/
drugsatfda/)

• European Public Assessment Reports (EPAR;
www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/
landing/epar_search.jsp)

We contacted fiKeen manufacturers of hormonal agents and
experts in the field to identify unpublished or ongoing trials.

Data collection and analysis

Selection of studies

We used the reference management tool Covidence to identify
and remove potential duplicate records of relevant studies
(www.covidence.org). Two review authors (AKU and MHE)

independently scanned titles and abstracts of the remaining
records to compile a list of potential papers to potentially be
included in the review. AKer this, the same review authors
investigated the references in detail (as full text articles or matched
records to studies), and categorised these as ‘included studies,'
‘excluded studies,' ‘studies awaiting classification' and ‘ongoing
studies.' We executed this task in accordance with the criteria
provided in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011a). If there had been discrepancies or
if a consensus could not be reached, a third review author would
have adjudicated (CHA). There were no disagreements that could
not be thus resolved. Had this been the case, we would have
designated the study as ‘awaiting classification' and contacted the
study authors for clarification. We listed studies excluded during
the full text review stage, and documented the reasons for exclusion
in Characteristics of excluded studies. We included an adapted
PRISMA flow diagram outlining the study selection process (Moher
2009) (Figure 1).
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Figure 1.   Study Flow Diagram
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Data extraction and management

If we had found relevant studies, two review authors (AKU and
MHE) would have extracted data from all studies deemed eligible
for inclusion independently, with the help of a standardized data
extraction form that would have been pilot tested according to
Chapter 7 of the Cochrane Handbook (Higgins 2011a). We have used
Google Spreadsheets to manage all data gathered.

We would have collected data on the following items:

• General information on the study: first author, date of
publication, study dates, publication type (full text article,
abstract, unpublished), citation.

• Study methods: study design (e.g. parallel, factorial), number
of study arms, study setting (single institution, multi-centre
national, multi-centre international), study location, and length
of follow-up.

• Participant characteristics: study inclusion/exclusion criteria,
age (mean/median with range), ethnic distribution, number of
participants randomised and included in analysis, participants
lost to follow-up.

• Interventions: type of hormonal agents (for example CPA,
estradiol, progesterone, spironolactone), dose, administration
route, dosing schedule and any other associated therapies.
We would have extracted data on the sample size for each
intervention group.

• Outcomes: definition and method of assessment for each
outcome (including the adverse event classification system used
in individual studies), as well as any relevant subgroups. We
would have extracted the number of events and participants
per treatment group for dichotomous outcomes. We would also
extract the mean, standard deviation or median and range,
and number of participants per treatment group for continuous
outcomes.

• Study funding sources.

• Declarations of potential conflicts of interest reported by study
authors.

For each included study, we would have extracted the outcome
data relevant for this review, and which would be required for
the calculation of summary statistics and measures of variance. If
there had been disagreements, we would have resolved them by
discussion. If necessary, we would have consulted a third review
author (CHA). We provided key information about potentially
relevant ongoing studies, including trial identifiers, in the table of
Characteristics of ongoing studies. We would have attempted to
contact authors of included studies to obtain missing key data if
needed.

Assessment of risk of bias in included studies

If relevant studies had been found, two review authors (AKU and
MHE) would have examined all included studies to assess risk of
bias (assessment of methodological quality) independently. We
would have used the Cochrane 'Risk of bias' tool for assessing risk
of bias in RCTs, as described in the Cochrane Handbook (Higgins
2011b). We would have resolved disagreements by consensus or by
consulting a third review author (CHA). Our summary judgement
would have included a rating (low, high or unclear risk of bias) for
each domain (Higgins 2011b). We would have assessed the risk of
bias for the following domains:

• Random sequence generation

• Allocation concealment

• Blinding of participants and personnel

• Blinding of outcome assessment

• Incomplete outcome data

• Selective reporting

• Other bias

We would have evaluated the risks of performance bias (blinding
of participants and personnel) and detection bias (blinding of
outcome assessment) separately for each outcome.

For any relevant cohort studies we would have used the ROBINS-
I tool to assess risk of bias (Sterne 2016). We would have
assessed each individual study in accordance with the guidance,
documenting the results using a spreadsheet and providing details
in ‘Risk of bias' tables. We would have documented the reasons for
our judgements, and would have included relevant quotations from
the full-text articles or from information about the study provided
by authors in the notes section of the 'Risk of bias' tables. We would
have summarised the risk of bias across domains for each primary
outcome in every included study, as well as across studies and
domains for each primary outcome.

Measures of treatment eBect

Dichotomous data

We planned to summarise dichotomous data using risk ratios (RRs),
reported with 95% confidence intervals (CIs).

Continuous data

For continuous outcomes with a standard measure, we would have
summarised the obtained data as mean diFerences (MDs) with
95% CIs. For continuous outcomes without a standard measure,
we would have summarised data as standardized mean diFerences
(SMDs) with 95% CIs. Alternatively, if the mean value and variance
were missing, we would have estimated them using the methods
described in Hozo 2005, which allows estimations for mean value
and variance of a sample when only the median, range and size
of the sample are known. We would also have considered the
guidance in the Cochrane Handbook where appropriate (Higgins
2011c).

Unit of analysis issues

We planned to treat recurring events in individual participants
as single events occurring in one participant (e.g. three episodes
of major depressive disorder in one participant would have been
recorded as one participant with major depressive disorder). We
did not expect to include studies with interventions delivered at the
cluster level.

Dealing with missing data

For studies with missing data, we would have followed the
recommendations of the Cochrane Handbook (Higgins 2011d). We
would have collected dropout rates for each study group and would
have reported these in the ‘Risk of bias' table. Our preferred option
would have been to contact study authors in cases of missing data
or statistics that were not due to participant dropout (e.g. missing
statistics such as standard deviation (SD)). If missing outcome
data were not provided, then we would have attempted to impute
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data where possible and appropriate, and conduct sensitivity
analyses to assess the eFect of this on the analysis. However, where
imputation is not appropriate, we would not have included the
study in the respective meta-analysis, and would have discussed
the potential impact of this in the text of the review. In the case
of participants lost to follow-up, we would have performed meta-
analyses on an intention-to-treat basis. We would have performed
sensitivity analyses, excluding studies with missing outcome data,
to evaluate the impact of missing data. We would have discussed
the potential impact of missing data on review findings in the
‘Discussion' section of the full review, using a summary table if
appropriate.

Assessment of heterogeneity

We would have compared the characteristics of included studies
to identify heterogeneity of content or methodology, and to
determine the feasibility of performing a meta-analysis. We would
have deemed meta-analyses unsuitable in cases where there
was substantial content-related or methodological heterogeneity
across studies. Instead, we would have used a narrative approach
to data synthesis. Had meta-analyses been deemed appropriate,
we would have assessed statistical heterogeneity by visually
inspecting the scatter of individual study eFect estimates on forest

plots and by calculating the I2 statistic (Higgins 2011c), which
gives the percentage of variability in eFect estimations that can
be attributed to heterogeneity rather than to chance. We would

have considered an I2 of more than 50% to represent substantial
heterogeneity. In the case of statistical heterogeneity, we would
have conducted the prespecified subgroup and sensitivity analyses
described below to investigate the source.

Assessment of reporting biases

If we had included 10 or more studies that investigated the same
outcome, we would have used funnel plots to assess small-study
eFects and publication bias. Given that several explanations are
possible for funnel plot asymmetry, we would have interpreted
results carefully (Sterne 2011).

Data synthesis

Had we identified any eligible studies, we would have provided a
narrative summary of the included studies. We would also have
conducted meta-analyses of RCTs for all relevant outcomes, where
possible, using data from studies that 1) compared the actual
hormone therapy-relevant agents or combinations of agents to
placebo, and 2) compared the actual hormone therapy-relevant
agents or combinations of agents to other hormone therapy-agents
or combinations of agents. Studies comparing two variations on
the intervention would have been pooled separately to studies
comparing the intervention to placebo. However, if there had been
significant variability in the definition of outcomes across trials, we
would have decided not to pool data.

Had we conducted meta-analyses, we would have used the Mantel-
Haenszel approach to combine dichotomous data and calculate
RRs with 95% CIs (Higgins 2011c). For continuous outcomes (e.g.
quality of life) we would have calculated MDs or SMDs, with 95%
CIs, using the inverse variance approach. Had studies reported
the same outcome measure but some studies had reported data
on the change from baseline (e.g. mean values and standard
deviations) and others for final measurements of outcomes, they
would have been placed in subgroups in the meta-analysis and

pooled according to guidance in the Cochrane Handbook (Higgins
2011c).

For meta-analyses, we would have used a random-eFects model,
expecting the true eFects to be related, but not the same, across
all studies. We would have interpreted random-eFects meta-
analyses with due consideration of the whole distribution of
eFects, ideally by presenting a prediction interval (Higgins 2009).
A prediction interval specifies a predicted range for the true
treatment eFect in an individual study (Riley 2011). In addition,
we would have performed statistical analyses according to the
statistical guidelines contained in the Cochrane Handbook (Higgins
2011c).

We would have summarised outcome data from cohort studies (e.g.
change scores) narratively.

Subgroup analysis and investigation of heterogeneity

Wherever possible, we would have considered subgroup analyses
that are structured by the following characteristics.

• Type of application of intervention (oral, transdermal,
intramuscular, subcutaneous)

• Orchiectomy before or during hormone therapy

The justification for these analyses is as follows. Pharmacokinetic
mechanisms lead to significant diFerences in the absorption
and metabolism of an active substance depending on the type
of application. Therefore, we would, if possible, have formed
appropriate subgroups based on the application method of the
intervention. Also, patients who have undergone an orchiectomy
could have diFerent outcomes than those patients without
orchiectomy (Defreyne 2017).

Sensitivity analysis

We would have conducted sensitivity analyses to investigate any
potential eFect of removing studies judged to be at high risk of bias
from meta-analyses. We would have classified studies as being at
high risk of bias overall if one or more domains were judged to be at
high risk. If appropriate, we would also have conducted sensitivity
analyses excluding studies with missing outcome data, or where
missing data have been imputed by the review author team. We
would also have conducted a sensitivity analysis to compare a
fixed-eFect model to a random eFects model where the studies in
a meta-analysis appear more homogeneous than expected.

Summary of findings and assessment of the certainty of the
evidence\

Following standard Cochrane methodology, had we identified any
included studies, we would have created a 'Summary of findings'
table for all three primary outcomes. Also following standard
Cochrane methodology, we would have used the five GRADE
considerations (risk of bias, consistency of eFect, imprecision,
indirectness and publication bias) to assess the quality of the body
of evidence for each outcome, and to draw conclusions about the
quality of evidence within the text of the review.
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Description of studies

Results of the search

We conducted our searches on 18 January 2019 and updated
them on 19 December 2019. Through the database searches, we
identified a total of 1057 references. AKer removing duplicates, we
screened the titles and abstracts of 787 references. Through this
screening, we identified 13 studies to assess as full text articles.
We fully inspected these articles, and excluded 12 studies. The
remaining study was still ongoing. Therefore, we did not include
any studies in this review (Figure 1).

Of the manufacturers and experts in the field whom we
contacted,15 responded but did not report any additional studies.

Included studies

None of the reports retrieved met the inclusion criteria for this
review. Suggestions for future studies are given in Table 1

Excluded studies

We excluded all 12 of the full-text articles that we had assessed
for eligibility, either because they used an ineligible comparator or
because they used an ineligible study design. See Characteristics of
excluded studies for further details.

Ongoing studies

We identified one ongoing RCT in Thailand, comparing
spironolactone with CPA (Krasean 2019). This study started in April
2019. We describe this study in Characteristics of ongoing studies.

Risk of bias in included studies

As no studies met the inclusion criteria, it was not possible to assess
risk of bias.

EBects of interventions

As no studies met the inclusion criteria, we were unable to calculate
any eFects of the interventions.

D I S C U S S I O N

Summary of main results

No study met the inclusion criteria for this review. A total of 13
potentially eligible studies were identified, but ultimately all but
one was excluded aKer we assessed the full text articles. The one
remaining RCT is ongoing, and we are awaiting its publication
(Krasean 2019). We conducted a comprehensive search to identify
eligible studies for inclusion in this review. Despite more than four
decades of ongoing eForts to improve the quality of hormone
therapy for women in transition, we found that no RCTs or suitable
cohort studies have yet been conducted to investigate the eFicacy
and safety of hormonal treatment approaches for transgender
women in transition.

Overall completeness and applicability of evidence

The evidence is incomplete because no studies met the inclusion
criteria for the review. This lack of studies shows a gap
between current clinical practice and clinical research, which has

been repeatedly emphasised (Hembree 2009; Hembree 2017). If
hormone therapy is highly valued in the treatment of gender
dysphoria (Hembree 2009; WPATH 2011; Hembree 2017), then this
raises the question: why are there no RCTs or appropriate cohort
studies for this clinical condition? There is also an ethical need
for research into the eFicacy and safety of hormone therapy,
particularly comparing combination therapy with CPA/estradiol
and spironolactone/estradiol to monotherapy with estradiol alone.
In view of the reported but rather alarming side-eFect profiles
of CPA and spironolactone in other populations (De Bastos 2014;
Khan 2016; PG12 2019), long-term clinical studies that aim to
achieve adequate outcomes are urgently needed for the population
of transgender women in transition.The lack of reliable data on
hormone therapy for transitioning transgender women should
encourage the development of well-planned RCTs and cohort
studies to evaluate widespread empirical practice in the treatment
of gender dysphoria.

The most common reason for the exclusion of studies from
this review was the lack of a control group. We excluded some
studies because they did not meet the eligibility requirements
for study design (e.g. case series or case-control studies). Further,
interventions were not clearly defined.

Among guideline developers in the field of transgender medicine,
it has been discussed in recent years why the available evidence
remains limited (Deutsch 2016a Reilly 2019). Deutsch 2016a has
identified three main reasons, which they believe have hindered
the development of evidence based healthcare guidelines. Firstly,
a lack of research funding and institutional stigma means that the
evidence currently centres around less robust study designs, such
as retrospective studies, case series, and individual case reports
(Bockting 2016 Reisner 2016a); secondly variation in the collection
of gender identity data in observational data sets makes it diFicult
to identify relevant populations and monitor their health outcomes
(Deutsch 2013 Bauer 2009); and finally, academic programmes
focused on transgender medicine are in their infancy and few exist
(Reisner 2016b), meaning there is a general lack of research and
training on this topic.

Against this background, methodological problems such as
inconsistent and missing comparison groups, uncontrolled
confounding factors, small sample size, short follow-up time and
diFiculties in recording and evaluating a broad spectrum of health
outcomes (physical and mental health, social functioning and QoL)
have become apparent in hormone therapy (Deutsch 2016b). The
performance of RCTs is controversial, especially with regard to
placebo studies, and ethical and methodological objections have
been raised (e.g. violation of the principle of equipoise, Miller 2003).
However, the positive research potential of active-controlled RCTs
is acknowledged, in order to compare diFerent types, dosages and
methods of administration of active treatments. Overall, there is a
trend in the discussion to favour not only RCTs and quasi-RCTs, but
also high-quality cohort studies conducted in a network of health
centres, hospitals and practices (Deutsch 2016a; Deutsch 2016b).

Quality of the evidence

We could not appraise the quality of the evidence because no
studies met our review's inclusion criteria.
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Potential biases in the review process

We consider our search to have been consistent and comprehensive
(including the fiKeen contacts with manufacturers and experts
in the field). At each stage, the review authors independently
applied the inclusion criteria before comparing their judgements.
Reliability testing was performed in the screening phase. Even
though we were unable to test for publication bias, we think it
is unlikely that there are studies that have been conducted but
remained unpublished. The experts in the field we interviewed
believed that there was a general lack of research activity by
treatment manufacturers, and considered it very likely that no
phase IV studies have ever been conducted in this population. For
example, one expert stated that there was probably "nothing to be
kept secret."

Agreements and disagreements with other studies or
reviews

There are currently no systematic reviews in the Cochrane Library
that evaluate the eFectiveness of hormone therapy for transgender
women in transition, nor are there systematic reviews that
evaluate the clinical and economic impact of hormone therapy on
transgender women in transition. The Endocrine Society's 2009
and 2017 guidelines addressed endocrine treatment of gender-
dysphoric/gender-incongruent persons (Hembree 2009; Hembree
2017). The literature search included in these guidelines did not
identify any RCTs of hormone therapy in transitioning transgender
women. In the context of the preparation of UK National Health
Service (NHS) guidelines (PG12 2019), the NHS Guideline Panel also
found no RCTs. However, PG12 2019 includes a recommendation for
the prescription of hormone therapy for transitioning transgender
women.

Of the potentially relevant studies we excluded, some reported
on relevant questions. Asscheman 2011 focused on the important
outcome of mortality. Fisher 2016 investigated the important
relationship between hormone therapy-related body changes
and psychobiological well-being. Giltay 2000 focused on body
related outcomes such as hormone therapy's eFects on the
skin (hair growth rate, density, and shaK diameter by image
analysis; and sebum production). Toorians 2003 focused on the
outcomes of diFerent interventions (estradiol alone compared with
combination therapy estradiol and antiandrogens). Miles 2006 was
based on a cross-over design with the intention of comparing
groups of individuals on and oF oestrogen. Due to the reported
deficits, we excluded these studies, although they addressed
important questions.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

We found insuFicient evidence to determine the eFicacy or
safety of hormonal treatment approaches (estradiol alone or

in combination with cyproterone acetate or spironolactone) for
transgender women in transition. The evidence is very incomplete,
demonstrating a gap between current clinical practice and clinical
research.

Implications for research

This systematic review has shown that well-designed, suFiciently
robust randomised controlled trials (RCTs) and controlled-cohort
studies do not exist, and are needed, to assess the benefits and
harms of hormone therapies (used alone or in combination) for
transgender women in transition. The following questions should
be addressed via RCTs and cohort studies:

1. What are the short-, medium-, and long-term eFects (including
adverse eFects, benefits, and prognoses) of estradiol therapy
alone, as opposed to combination therapy using estradiol
together with cyproterone acetate or spironolactone?

2. What is the short-, medium-, and long-term clinical eFicacy
of hormone therapy when applied orally, transdermally, and
intramuscularly?

Table 1 presents design components that we suggest could be
used in future studies. Studies should be structured and reported
according to the CONSORT Statement or the STROBE Statement in
order to improve the quality of reporting on eFicacy and to obtain
better reports on harms in clinical research (von Elm 2007; Schulz
2010). There is an urgent need for research in this area, not least for
ethical reasons.

We will include non-controlled cohort studies in the next iteration
of this review, as this review has demonstrated that this is the
highest quality evidence currently available in the field. We will take
methodological limitations into account when doing so.
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Asscheman 2011 Mortality rates in transgender people receiving long-term cross-sex hormones. A cohort study. Ade-
quate controls are missing. Interventions are not clearly defined
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cross-sex hormonal treatment. Study without adequate comparator group.
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Study name Anti-androgenic effects comparison between cyproterone acetate and spironolactone in transgen-
der women: a randomised controlled trial (Trial ID: TCTR20190404001)

Methods Allocation: randomised

Study design: randomised controlled trial

Control: active

Study endpoint classification: efficacy study

Intervention model: Parallel

Number of arms: 2

Masking: double blind (Masked roles: participant caregiver, investigator)

Primary purpose: treatment

Study phase: phase 4

Participants Gender: male

Age limit: minimum 18 years: maximum 40 years

Condition: Gender dysphoria patients diagnosed from DSM V

Male to female transgender

Not undergone orchidectomy

No psychological disease or mental disability

Interventions Arm 1:

Intervention name: cyproterone acetate

Type: active comparator
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Classification: drug

Descriptions: participants (gender dysphoria patients) will receive estradiol valerate (4 mg daily)
combined with cyproterone acetate (25 mg daily) for cross-sex hormone treatment.

Arm: 2

Intervention name: spironolactone

Type: experimental

Classification: drug

Descriptions: participants (gender dysphoria patients) will be received estradiol valerate (4 mg dai-
ly) combined with spironolactone (100 mg daily) for cross-sex hormone treatment.

Outcomes Primary outcome(s):

Outcome name: testosterone level

Measurement: Electrochemiluminescent Immunoassay (ECLIA) of total testosterone level

Time point: three months after intervention

Safety issue: no

Key secondary outcomes:

Outcome name: physical and metabolic changes

Measurement: physical examination, metabolic profile parameters

Time point: three months after intervention

Safety Issue: no

Starting date April 3, 2019 (estimated end date: June 16, 2020)

Contact information Contact: Krasean Panyakhamlerd

Degree: Assoc. Prof.

Phone: 0926536415

Email: krasean@hotmail.com

Postal Address: 1873 Rama 4 Road, Patumwan

State/Province: Bangkok

Postal Code: 10400

Country: Thailand

Notes Source(s) of monetary or material supports: Ratchadapisek Sompoch Fund, Faculty of Medicine,
Chulalongkorn University
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Methods RCT or controlled cohort study

Participants Transgender women experiencing gender dysphoria, in transition

N*

Age: from the age of 16 years

Intervention • Antiandrogens (cyproterone acetate or spironolactone) and estradiol

• Antiandrogens (cyproterone acetate or spironolactone) alone

• Estradiol alone

All types of administration: oral, sublingual, transdermal, subdermal and intramuscular. For estra-
diol and bioidentical 17-beta-estradiol, as well as synthetic derivatives.

Comparator Any of the active interventions listed above

Outcomes Primary outcomes

• Quality of life (QoL)

• Satisfaction with change of male to female body characteristics,

• Adverse events specific to hormone therapy, including serious adverse events

Notes * Size of study with sufficient power to detect a ~ 10% difference between the two groups for pri-
mary outcome

Table 1.   Suggested design of future studies 

 

 

A P P E N D I C E S

Appendix 1. OvidSP search strategy

 

Search Query

#1 (transsexual* OR transgender OR "gender dysphoria" OR transident* OR "trans women" OR "trans
woman").mp.

#2 ("cyproterone acetate" OR CPA OR androcur).mp. or cyproterone Acetate/

#3 (spironolactone OR Aldactone OR Jenaspiron OR Osyrol OR Spirobene OR Verospiron OR Xe-
nalon).mp. or spironolactone/

#4 (estradiol* OR oestradiol* OR estrifam OR gynocadin OR neofollin OR lenzetto).mp. or Estradiol/

#5 2 OR 3 OR 4

#6 1 AND 5
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Trends in suicide death risk in transgender
people: results from the Amsterdam Cohort
of Gender Dysphoria study (1972–2017)

Wiepjes CM, den Heijer M, Bremmer MA, Nota NM, de Blok CJM,
Coumou BJG, Steensma TD. Trends in suicide death risk in
transgender people: results from the Amsterdam Cohort of Gender
Dysphoria study (1972–2017).

Objective: This study explored the overall suicide death rate, the
incidence over time, and the stage in transition where suicide deaths
were observed in transgender people.
Methods: A chart study, including all 8263 referrals to our clinic since
1972. Information on death occurrence, time, and cause of death was
obtained from multiple sources.
Results: Out of 5107 trans women (median age at first visit 28 years,
median follow-up time 10 years) and 3156 trans men (median age at
first visit 20 years, median follow-up time 5 years), 41 trans women and
8 trans men died by suicide. In trans women, suicide deaths decreased
over time, while it did not change in trans men. Of all suicide deaths, 14
people were no longer in treatment, 35 were in treatment in the previous
two years. The mean number of suicides in the years 2013–2017 was
higher in the trans population compared with the Dutch population.
Conclusions: We observed no increase in suicide death risk over time
and even a decrease in suicide death risk in trans women. However, the
suicide risk in transgender people is higher than in the general
population and seems to occur during every stage of transitioning. It is
important to have specific attention for suicide risk in the counseling of
this population and in providing suicide prevention programs.
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Significant outcomes

• Suicide death risk in trans people did not increase over time.

• Suicide deaths occurred during every stage of transitioning.

• Suicide death risk is higher in trans people than in the general population.

Limitations

• Psychological comorbidity was not known.

• No data were available for people on the waiting list for their first appointment.

Introduction

Gender dysphoria (GD) refers to the distress
related to a marked incongruence between one’s

assigned gender at birth and the experienced gen-
der (1). Trans people are diverse in the intensity of
experienced GD (2), their needs for medical
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transition (3), and the impairment that GD can
have on their life. Studies focusing on the wellbeing
of trans people show a greater vulnerability for
experiencing mental health problems compared
with the non-trans (cis) population (4). Most
prevalent are affective and anxiety problems (5-7),
often accompanied by feelings, thoughts, or beha-
viours linked to suicidality (8,9).

The prevalence of suicidality in trans people in
suicidal ideation, suicidal attempts, and suicide
death rates is studied in varying degrees and shows
high variability in findings. A systematic review by
McNeil et al (9). reported suicidal ideation rates
across 17 identified studies, ranging from 37% (10)
up to 83% (11). Prevalence rates on suicidal
attempts in trans people, which are generally
observed to be lower than suicidal ideation,
showed to be lower but also with a wide variation
in reported rates, ranging from 9.8% (12) up to
44% (13). Since structured prevalence studies on
suicide deaths are lacking in the transgender litera-
ture, an estimation comes from a limited number
of studies reporting on suicide death rates in small
study samples. Derived from a systematic review
on suicidality in trans people by Marshall et al. (8),
suicide death rates varied from 0% (14) to 4.2% in
a sample of 24 post-treatment trans people from
Sweden (15). Six of these studies only included
postsurgical people (14-19), whereas two studies
also included trans people who were only using
hormones without surgery (20,21). However, stud-
ies differentiating the treatment stage during which
death by suicide occurred are lacking. In addition,
studies differentiating between suicide in trans
women and trans men are scarce. While some stud-
ies found that trans men have a higher risk of sui-
cide attempts than trans women (22,23), other
studies reported no differences in suicide attempts
between trans women and trans men (24,25). Only
one cohort distinguished suicide death risk in trans
women and trans men and found that trans women
had an increased risk of suicide death compared
with trans men (20,21).

Aims of the study

The aim of the current study is to explore the over-
all suicide death rate in trans women and trans
men in the largest clinical cohort of gender-re-
ferred people seen at the Center of Expertise on
Gender Dysphoria of the Amsterdam University
Medical Centers between 1972 and 2017 the
Netherlands (26). In addition, the change in inci-
dence of suicide death rate over time and at what
stage in transition (pretreatment, during hormonal
treatment and/or surgical phase, or post-

treatment) suicide deaths were observed was
explored. The relevance of such information is to
get a greater understanding of how large the risk is
in clinically referred transgender people and
whether suicide prevention interventions should
focus on specific stages in transition or not.

Material and methods

Study design

A retrospective chart study was performed, includ-
ing all people who once visited the Center of
Expertise on Gender Dysphoria of the Amsterdam
UMC, Vrije Universiteit Amsterdam, the Nether-
lands, between 1972 and 2017. The selection of the
study population is described previously (26). A
total of 8263 adults, adolescents, and children were
included, with a median age at first visit of
25 years (range 4 to 81 years) and a median fol-
low-up time of 7.5 years (range 0.0 to 45.5 years).
Information on death occurrence, time, and cause
of death was obtained by cross-checking multiple
sources: the National Civil Record Registry (21),
which contains date of birth and date of death of
all inhabitants of the Netherlands, and the hospital
registration system, medical, and psychological
files for cause of death.

The Medical Ethics Review Committee of the
Amsterdam UMC, Vrije Universiteit Amsterdam,
reviewed this study and determined that the Medi-
cal Research Involving Human Subjects Act
(WMO) did not apply to this study. Therefore, and
because of the retrospective design, necessity for
informed consent was waived.

Treatment

After an initial visit to the endocrinologist (for
adults) or child psychiatrist (for children and ado-
lescents), all people were referred to the psychol-
ogy department for the diagnostic phase. In this
phase, people were seen to gain insight into their
experienced gender identity, to verify whether they
fulfill the diagnosis gender dysphoria, to explore
their treatment desires, and to prepare them for
possible medical interventions. After this phase,
people may start with hormonal treatment. Trans
women received treatment with anti-androgens
and estrogens. Trans men were treated with testos-
terone. In adolescents, treatment first started with
a period of puberty suppression, followed by estro-
gens of testosterone around the age of 16 years
(27).

Surgical interventions can be offered to people
aged 18 years or older. Depending on the desired
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treatment, the surgery is preceded after at least one
year of hormonal treatment (genital surgery) or
can be offered after the diagnostic phase (e.g.,
breast removal). After surgery, all people were usu-
ally seen every 2 years for medical check-up.

Statistical analyses

Characteristics of the population were shown as
median with range due to the non-normal distribu-
tion. The total number of people seen at our center
and the total number of suicide deaths were
counted and were expressed as percentages as well
as incidence per 100 000 person years. For each
year, the number of people at risk and the number
of people who died by suicide were calculated. Cox
regression analyses were performed to calculate
hazard ratios (HR) with corresponding 95% confi-
dence intervals (95% CI). Date of first visit was
used as start date of follow-up. The end date of fol-
low-up was either date of death or date of closing
the database (December 31, 2017). Suicide death
was analyzed as event. To analyze whether the
incidence of suicide deaths changed over time, the
year of first visit was added as determinant to the
analyses. Analyses were adjusted for age at first
visit as age might be related to suicide death risk.
Time between date of suicide death and first visit,
and between date of suicide death and start of hor-
monal treatment, if applicable, were calculated. All
analyses were performed for the total population
and were stratified for trans women and trans men.

All analyses were performed using STATA Sta-
tistical software (Statacorp, College Station, TX,
USA), version 15.1.

Results

The characteristics of the study population are
shown in Table 1. In total, 8263 people attended
the gender identity clinic, of which 5107 were trans

women (median age at first visit 28 years, range 4
to 81 years) and 3156 were trans men (median age
at first visit 20 years, range 4 to 73 years). The
median follow-up time was 7.5 years (range 0.0–
45.5 years), which was longer in trans women
(10.2 years, range 0.0–45.5 years) than in trans
men (4.8 years, range 0.0–45.5 years). The total
follow-up time was 92 227 person years (64 287 in
trans women and 27 940 in trans men).

Forty-nine people died by suicide: 41 trans
women (0.8%) and 8 trans men (0.3%), which is
64 per 100 000 person years in trans women and
29 per 100 000 person years in trans men. The
median follow-up time between first visit and sui-
cide death was 6.7 years (range 0.6 to 32.7 years)
in trans women and 6.7 years (range 0.6 to
23.1 years) in trans men. Trans women had a
higher overall suicide death risk than trans men
(per year: HR 2.26, 95% CI 1.06–4.82). Four sui-
cide deaths occurred in individuals who were
referred to the clinic before the age of 18 (0.2%),
which is a lower risk than in adults (0.7%,
P = 0.010).

The course of number of people at risk and the
number of people who died by suicide over the
years is shown in Fig. 1. Overall suicide deaths did
not increase over the years: HR per year 0.97 (95%
CI 0.94–1.00). In trans women, suicide death rates
decreased slightly over time (per year: HR 0.96,
95% CI 0.93–0.99), while it did not change in trans
men (per year: HR 1.10, 95% CI 0.97–1.25).
Adjustment for age at the first visit did not change
these numbers.

As the median follow-up time between first visit
and suicide death was 6.7 years, subgroup analyses
were performed in those who had their first visit
before 2011. This did not change the outcomes:
trans women (n = 3115) HR 0.94, 95% CI 0.91–
0.98; trans men (n = 1269) HR 1.02, 95% CI 0.90–
1.16).

Of the 49 people who died by suicide, 35 had a
face-to-face contact with the endocrinologist or
psychologist of the gender identity clinic in the pre-
vious two years, while the other 14 people were no
longer in active counseling with the clinic. Sixteen
of the 35 people who recently had visited the clinic,
only came for a medical check-up, as they were
postsurgery (vaginoplasty or phalloplasty). Two
people were in the surgery trajectory, and 17 were
still in the diagnostic or hormonal phase at time of
suicide. The transition phases separately for trans
women and trans men who died by suicide are
shown in Table 2.

The mean number of suicides in the years 2013–
2017 was higher in the trans population (40 per
100 000 person years; 43 per 100 000 trans women

Table 1. Characteristics of the study population (A) and the people who died by sui-
cide (B)

Total Trans women Trans men

(A)
Number of people 8263 5107 3156
Age at first visit, year 25 (4–81) 28 (4–81) 20 (4–73)
Follow-up time, year 7.5 (0.0–45.5) 10.2 (0.0–45.5) 4.8 (0.0–45.5)

(B)
Number of suicides 49 (0.6%) 41 (0.8%) 8 (0.3%)
Age at first visit, year 31 (15–59) 31 (15–58) 21 (16–59)
Age at time of suicide, year 41 (18–66) 41 (18–66) 36 (21–60)
Follow-up time, year 6.7 (0.6–32.7) 6.7 (0.6–32.7) 6.7 (0.6–23.1)
Time between start
hormones and suicide, year

6.4 (0.4–32.5)
n = 42

6.1 (0.4–32.5)
n = 35

6.9 (3.7–23.1)
n = 7

Data are shown as number or median (range).
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and 34 per 100 000 trans men) compared with the
Dutch population in this time frame (11 per
100 000 person years; 15 per 100 00 registered men
and 7 per 100 000 registered women) (28).

Discussion

The current study investigated the suicide death
risk in the largest clinical cohort of gender-referred
individuals to the Center of Expertise on Gender
Dysphoria at the Amsterdam UMC, the Nether-
lands, between 1972 and 2017. Findings from the
chart reviews showed us a decrease in suicide death
risk over time in trans women and no change in

suicide death risk in trans men. Trans women,
however, showed a higher suicide death risk than
trans men. Between 2013 and 2017, the suicide risk
in Dutch referred transgender people (40 per
100 000 person years) showed to be three to four
times higher than the general Dutch population
(11 per 100 000 person years) (28). Evaluation of
transition stage in relation to suicide deaths
showed that approximately two-third of the
observed suicides occurred in those who were still
in active treatment (diagnostic, hormonal, or surgi-
cal phase). The incidence of suicide deaths and
transition stage was similar in trans women and
trans men.

Suicidal behaviour is a complex phenomenon
that is a result of many individual (age, male sex
assigned at birth, previous suicide attempts, men-
tal health history, substance abuse) as well as
more distant environmental factors. A recent lit-
erature review clearly demonstrates the specific
risk factors for suicide in sexual minority youth,
which includes negative social environments,
inadequate support within the closest social net-
work, and an absence of lesbian, gay, bisexual,
and transgender (LGBT) movements in commu-
nities (29). In our cohort, both trans women and
trans men show a three- to four-fold elevated

Fig. 1. Number of people at risk (left y-axis) and the number of suicides (right y-axis), between 1972 and 2017.

Table 2. The occurrence of suicide deaths distinguished for transition stage, and
trans women or trans men

Total
(n = 49)

Trans women
(n = 41)

Trans men
(n = 8)

In active counseling 35 29 6
In diagnostic or hormonal phase 17 16 1
In surgical phase 2 0 2
Only medical follow-up care 16 13 3
No active counseling 14 12 2

Data are shown as number. In active counseling is defined as a face-to-face contact
with the endocrinologist or psychologist of the gender identity clinic in the previous
two years.
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risk of suicide compared with the population
rate in the Netherlands and can therefore be
considered a high-risk group. Although the
Netherlands is known for its tolerance toward
sexual minority groups in comparison to most
countries in the world (30), the societal position
of trans people is generally less favorable com-
pared with the lesbian, gay, bisexual, and cis-
gender population. Furthermore, compared with
trans men, the societal position of trans women
is lower (31,32).

In the Netherlands, between 1972 and 2017 sui-
cide rates showed a fluctuating course. Our finding
of a slightly decreasing suicide risk in Dutch trans
women may confer some hope. Recent studies
showed an increase in societal acceptance toward
lesbian, gay, bisexual, and transgender people (31),
and indications of an increase in social-economic
status over the years (33). Although specific infor-
mation on trans men and trans women is unavail-
able, it is conceivable that the improvement of
societal position may have effect on the psycholog-
ical functioning and the prevention of suicidal risk
in trans women. The cause of this increase in toler-
ance seems largely to be the effect of a national
and international increase in visibility and atten-
tion for trans people in media and society. Another
explanation may be that, with the increase in atten-
tion and acceptance, the threshold for transgender
people to seek treatment or professional help has
become lower over the years. This is also reflected
by the increase in referrals each year (26). Lastly,
with the increase of knowledge in this field and the
literature about the vulnerability of the transgen-
der population for suicidal ideation, suicidal
attempts, and suicide death rates, it is conceivable
to assume that the attention to these risks has
increased in clinical counseling and may have its
effect on prevention of suicide deaths over the
years.

Although the incidence of suicide deaths in trans
women decreased over the years, the overall inci-
dence still showed to be higher in trans women
compared with trans men. Conflicting results in lit-
erature are reported about the risk of suicide
attempts between trans women and trans men.
Some studies reported that trans men had a higher
risk of suicide attempts than trans women (22,23),
while in other studies no differences in suicide
attempts between trans women and trans men were
found (24,25). Only two studies looked at the dif-
ferences in the risk of death by suicide between
trans women and trans men and found that trans
women had an increased risk compared with trans
men (20,21). However, these two studies were ear-
lier studies performed in our center and therefore

include a smaller part of our current study
population.

An important finding was that the incidence for
observed suicide deaths was almost equally dis-
tributed over the different stages of treatment.
Although the distribution showed that one-third of
the suicides occurred in people who were no longer
in active treatment in our center, the other two-
third of the people who died by suicide still visited
our center in the previous two years. About half of
these last two-third people were still in active diag-
nostic or medical treatment, while the other half
completed their transition and only came for a
medical check-up. This indicates that vulnerability
for suicide occurs similarly in the different stages
of transition. Although the literature on suicide
risk factors is comprehensive, and particular suici-
dal risk factors like verbal victimization, physical
and sexual violence, and the absence of social sup-
port (9,34), may apply for transgender people in all
stages of transitioning, it seems clinically highly
relevant to understand and explore possible differ-
ences in motives and risk factors in the different
stages of treatment. Therefore, future research on
suicide deaths and suicide risk factors in transgen-
der people should have a greater focus on transi-
tion status in relation to these motives and risk
factors.

This study is performed in the largest cohort of
gender-referred people from the Netherlands, con-
sisting of a large population of both adult and ado-
lescent trans women and trans men at different
stages of their transition with a long follow-up
time. However, this study has also some limita-
tions. First, this study is a retrospective chart
study. Although we used multiple strategies to
obtain data about date of death, it is possible that
we missed some data. Second, we did not have
information about psychological comorbidities or
other psychological information, such as social
support. Third, we only had information about
people who actually visited our gender identity
clinic. Information about people on the waiting list
for their first appointment was lacking.

To conclude, in our clinic we observed no
increase in suicide death risk over time and even a
decrease over time in suicide death risk in trans
women was found. Since the suicide risk in the
transgender population is higher than the general
population and seems to occur during every stage
of transitioning, it is important that (mental)
health practitioners pay attention to this risk and
create a safe environment in which these feelings
can be discussed at all stages of treatment and
counseling. Further research is necessary to inves-
tigate the motives behind the suicides, as input in
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the development of adequate suicide prevention
programs.
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2 CARE OF CHILDREN AND ADOLESCENTS WITH GENDER DYSPHORIA 
SOCIALSTYRELSEN

Summary
The National Board of Health and Welfare (NBHW) has been 
commissioned by the Swedish government to update the nation-
al guidelines on care of children and adolescents with gender 
dysphoria, first published in 2015 [1]. Guidelines chapters are 
updated stepwise and this report contains revised guidance on 
psychosocial support and diagnostic assessment, and on puberty 
suppressing treatment with GnRH-analogues and gender-affirming 
hormonal treatment. This report thus replaces the corresponding 
chapters in the publication from 2015. Remaining chapters and the 
updated guidelines as a whole will be published later in 2022. In 
response to comments received during external review, two new 
chapters have been added, named New recommendations on hor-
monal treatment – their reasons and consequences and Non-binary 
gender identity – current knowledge and a need for clarification. 
Another difference compared to the guidelines from 2015 [1] is 
that the term ”gender incongruence” is used alongside the term 
”gender dysphoria”. For explanations of terms and abbreviations, 
see Appendix 2. For a description of the scientific evidence and 
clinical experience underlying the recommendations and the work 
process, see Appendices 3 and 4.

The guidelines apply to children and adolescents, i.e. people under 
18 years of age. In the medical text sections, the term children 
(barn) refers to persons who have not yet entered puberty, while 
the term adolescents (ungdomar) refers to people whose puberty 
has started. In the text sections relating to juridical regulations, 
only the term children (barn) is used and denotes people younger 
than 18 years of age. Finally, the term “young people” (unga) 
is sometimes used in text sections addressing both children and 
adolescents.

Introductory comment 
The summary that follows and the introductory chapter describe 
that the updated recommendations for puberty suppression with 
GnRH-analogues and gender-affirming hormonal treatment have 
become more restrictive compared to 2015, and the reasons that 
they have changed. The new recommendations entail that a larger 
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3CARE OF CHILDREN AND ADOLESCENTS WITH GENDER DYSPHORIA
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proportion than before, among adolescents with gender incongru-
ence referred for diagnostic assessment of gender dysphoria, will 
need to be offered other care than hormonal treatments. Questions 
on how to ensure that all young people suffering from gender dys-
phoria be taken seriously and confirmed in their gender identity, 
well received and offered adequate care are becoming increasing-
ly relevant, and will need to be answered during the ongoing re-
structuring of certain care for gender dysphoria into three national 
specialised medical care services (NBHW decision in December 
2020). The care for children, adolescents and adults with gender 
dysphoria in these three national specialised units aims to improve 
equality in care, coordination and dialogue, and may enhance the 
implementation of national guidelines.

Recommendations and criteria for  
hormonal treatment
For adolescents with gender incongruence, the NBHW deems that 
the risks of puberty suppressing treatment with GnRH-analogues 
and gender-affirming hormonal treatment currently outweigh the 
possible benefits, and that the treatments should be offered only in 
exceptional cases. This judgement is based mainly on three factors: 
the continued lack of reliable scientific evidence concerning the 
efficacy and the safety of both treatments [2], the new knowledge 
that detransition occurs among young adults [3], and the uncer-
tainty that follows from the yet unexplained increase in the number 
of care seekers, an increase particularly large among adolescents 
registered as females at birth [4].

A systematic review published in 2022 by the Swedish Agency for 
Health Technology Assessment and Assessment of Social Services 
[2] shows that the state of knowledge largely remains unchanged 
compared to 2015. High quality trials such as RCTs are still lacking 
and the evidence on treatment efficacy and safety is still insufficient 
and inconclusive for all reported outcomes. Further, it is not possi-
ble to determine how common it is for adolescents who undergo 
gender-affirming treatment to later change their perception of their 
gender identity or interrupt an ongoing treatment. An important 
difference compared to 2015 however, is that the occurrence of 
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detransition among young adults is now documented [3], mean-
ing that the uncertain evidence that indicates a low prevalence of 
treatment interruptions or any aspects of regret is no longer unchal-
lenged. Although the prevalence of detransition is still unknown, 
the knowledge that it occurs and that genderconfirming treatment 
thus may lead to a deteriorating of health and quality of life (i.e. 
harm), is important for the overall judgement and recommendation.

To minimize the risk that a young person with gender incongruence 
later will regret a gender-affirming treatment, the NBHW deems 
that the criteria for offering GnRH-analogue and gender-affirm-
ing hormones should link more closely to those used in the Dutch 
protocol, where the duration of gender incongruence over time 
is emphasized [5-7]. Accordingly, an early (childhood) onset of 
gender incongruence, persistence of gender incongruence until 
puberty and a marked psychological strain in response to pubertal 
development is among the recommended criteria. The publications 
that describe these criteria and the treatment outcomes when given 
in accordance [5, 6, 8] consitute the best available knowledge and 
should be used as guidance.

To ensure that new knowledge is gathered, the NBHW further 
deems that treatment with GnRH-analogues and sex hormones for 
young people should be provided within a research context, which 
does not necessarily imply the use of randomized controlled trials 
(RCTs). As in other healthcare areas where it is difficult to conduct 
RCTs while retaining sufficient internal validity, it is also important 
that other prospective study designs are considered for ethical 
review and that register studies are made possible. Until a research 
study is in place, the NBHW deems that treatment with GnRH-an-
alogues and sex hormones may be given in exceptional cases, 
in accordance with the updated recommendations and criteria 
described in the guidelines. The complex multidisciplinary assess-
ments will eventually be carried out in the three national units that 
are granted permission to provide highly specialized care services.

In accordance with the DSM-5, the recommendations in the guide-
lines from 2015 applied to young people with gender dysphoria in 
general, i.e. also young people with a non-binary gender identity. 
Another criterion within the Dutch protocol is that the child has had 
a binary (“cross-gender”) gender identity since childhood [5, 6]. 
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It has emerged during the review process, that the clinical expe-
rience and documentation of puberty-suppressing and hormonal 
treatment for young people with non-binary gender identity is lack-
ing, and also that it is limited for adults. The NBHW still considers 
that gender dysphoria rather than gender identity should determine 
access to care and treatment. An urgent work thus remains, to 
clarify criteria under which adolescents with non-binary gender 
identity may be offered puberty-suppressing and gender-affirming 
hormonal treatment within a research framework.
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Abstract

Context: The treatment for transsexualism is sex reassignment, including hormonal treatment and surgery aimed at making
the person’s body as congruent with the opposite sex as possible. There is a dearth of long term, follow-up studies after sex
reassignment.

Objective: To estimate mortality, morbidity, and criminal rate after surgical sex reassignment of transsexual persons.

Design: A population-based matched cohort study.

Setting: Sweden, 1973-2003.

Participants: All 324 sex-reassigned persons (191 male-to-females, 133 female-to-males) in Sweden, 1973–2003. Random
population controls (10:1) were matched by birth year and birth sex or reassigned (final) sex, respectively.

Main Outcome Measures: Hazard ratios (HR) with 95% confidence intervals (CI) for mortality and psychiatric morbidity were
obtained with Cox regression models, which were adjusted for immigrant status and psychiatric morbidity prior to sex
reassignment (adjusted HR [aHR]).

Results: The overall mortality for sex-reassigned persons was higher during follow-up (aHR 2.8; 95% CI 1.8–4.3) than for
controls of the same birth sex, particularly death from suicide (aHR 19.1; 95% CI 5.8–62.9). Sex-reassigned persons also had
an increased risk for suicide attempts (aHR 4.9; 95% CI 2.9–8.5) and psychiatric inpatient care (aHR 2.8; 95% CI 2.0–3.9).
Comparisons with controls matched on reassigned sex yielded similar results. Female-to-males, but not male-to-females,
had a higher risk for criminal convictions than their respective birth sex controls.

Conclusions: Persons with transsexualism, after sex reassignment, have considerably higher risks for mortality, suicidal
behaviour, and psychiatric morbidity than the general population. Our findings suggest that sex reassignment, although
alleviating gender dysphoria, may not suffice as treatment for transsexualism, and should inspire improved psychiatric and
somatic care after sex reassignment for this patient group.
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Introduction

Transsexualism (ICD-10),[1] or gender identity disorder (DSM-

IV),[2] is a condition in which a person’s gender identity - the sense

of being a man or a woman - contradicts his or her bodily sex

characteristics. The individual experiences gender dysphoria and

desires to live and be accepted as a member of the opposite sex.

The treatment for transsexualism includes removal of body hair,

vocal training, and cross-sex hormonal treatment aimed at making

the person’s body as congruent with the opposite sex as possible to

alleviate the gender dysphoria. Sex reassignment also involves the

surgical removal of body parts to make external sexual

characteristics resemble those of the opposite sex, so called sex

reassignment/confirmation surgery (SRS). This is a unique

PLoS ONE | www.plosone.org 1 February 2011 | Volume 6 | Issue 2 | e16885App.0060



intervention not only in psychiatry but in all of medicine. The

present form of sex reassignment has been practised for more than

half a century and is the internationally recognized treatment to

ease gender dysphoria in transsexual persons.[3,4]

Despite the long history of this treatment, however, outcome

data regarding mortality and psychiatric morbidity are scant. With

respect to suicide and deaths from other causes after sex

reassignment, an early Swedish study followed 24 transsexual

persons for an average of six years and reported one suicide.[5] A

subsequent Swedish study recorded three suicides after sex

reassignment surgery of 175 patients.[6] A recent Swedish

follow-up study reported no suicides in 60 transsexual patients,

but one death due to complications after the sex reassignment

surgery.[7] A Danish study reported death by suicide in 3 out of 29

operated male-to-female transsexual persons followed for an

average of six years.[8] By contrast, a Belgian study of 107

transsexual persons followed for 4–6 years found no suicides or

deaths from other causes.[9] A large Dutch single-centre study

(N = 1,109), focusing on adverse events following hormonal

treatment, compared the outcome after cross-sex hormone

treatment with national Dutch standardized mortality and

morbidity rates and found no increased mortality, with the

exception of death from suicide and AIDS in male-to-females 25–

39 years of age.[10] The same research group concluded in a

recent report that treatment with cross-sex hormones seems

acceptably safe, but with the reservation that solid clinical data are

missing.[11] A limitation with respect to the Dutch cohort is that

the proportion of patients treated with cross-sex hormones who

also had surgical sex-reassignment is not accounted for.[10]

Data is inconsistent with respect to psychiatric morbidity post

sex reassignment. Although many studies have reported psychiat-

ric and psychological improvement after hormonal and/or

surgical treatment,[7,12,13,14,15,16] other have reported on

regrets,[17] psychiatric morbidity, and suicide attempts after

SRS.[9,18] A recent systematic review and meta-analysis con-

cluded that approximately 80% reported subjective improvement

in terms of gender dysphoria, quality of life, and psychological

symptoms, but also that there are studies reporting high

psychiatric morbidity and suicide rates after sex reassignment.[19]

The authors concluded though that the evidence base for sex

reassignment ‘‘is of very low quality due to the serious

methodological limitations of included studies.’’

The methodological shortcomings have many reasons. First, the

nature of sex reassignment precludes double blind randomized

controlled studies of the result. Second, transsexualism is rare [20]

and many follow-ups are hampered by small numbers of

subjects.[5,8,21,22,23,24,25,26,27,28] Third, many sex reassigned

persons decline to participate in follow-up studies, or relocate after

surgery, resulting in high drop-out rates and consequent selection

bias.[6,9,12,21,24,28,29,30] Forth, several follow-up studies are

hampered by limited follow-up periods.[7,9,21,22,26,30] Taken

together, these limitations preclude solid and generalisable

conclusions. A long-term population-based controlled study is

one way to address these methodological shortcomings.

Here, we assessed mortality, psychiatric morbidity, and psycho-

social integration expressed in criminal behaviour after sex

reassignment in transsexual persons, in a total population cohort

study with long-term follow-up information obtained from Swedish

registers. The cohort was compared with randomly selected

population controls matched for age and gender. We adjusted for

premorbid differences regarding psychiatric morbidity and immi-

grant status. This study design sheds new light on transsexual

persons’ health after sex reassignment. It does not, however, address

whether sex reassignment is an effective treatment or not.

Methods

National registers
The study population was identified by the linkage of several

Swedish national registers, which contained a total of 13.8 million

unique individuals. The Hospital Discharge Register (HDR, held

by the National Board of Health and Welfare) contains discharge

diagnoses, up to seven contributory diagnoses, external causes of

morbidity or mortality, surgical procedure codes, and discharge

date. Discharge diagnoses are coded according to the 8th

(1969-1986), 9th (1987–1996), and 10th editions (1997-) of the

International Classification of Diseases (ICD). The register covers

virtually all psychiatric inpatient episodes in Sweden since 1973.

Discharges that occurred up to 31 December 2003 were included.

Surgical procedure codes could not be used for this study due to

the lack of a specific code for sex reassignment surgery. The Total

Population Register (TPR, held by Statistics Sweden) is comprised

of data about the entire Swedish population. Through linkage with

the Total Population Register it was possible to identify birth date

and birth gender for all study subjects. The register is updated

every year and gender information was available up to 2004/2005.

The Medical Birth Register (MBR) was established in 1973 and

contains birth data, including gender of the child at birth. National

censuses based on mandatory self-report questionnaires completed

by all adult citizens in 1960, 1970, 1980, and 1990 provided

information on individuals, households, and dwellings, including

gender, living area, and highest educational level. Complete

migration data, including country of birth for immigrants for

1969–2003, were obtained from the TPR. In addition to

educational information from the censuses, we also obtained

highest educational level data for 1990 and 2000 from the Register

of Education. The Cause of Death Register (CDR, Statistics

Sweden) records all deaths in Sweden since 1952 and provided

information on date of death and causes of death. Death events

occurring up to 31 December 2003 are included in the study. The

Crime Register (held by the National Council of Crime

Prevention) provided information regarding crime type and date

on all criminal convictions in Sweden during the period 1973–

2004. Attempted and aggravated forms of all offences were also

included. All crimes in Sweden are registered regardless of insanity

at the time of perpetration; for example, for individuals who

suffered from psychosis at the time of the offence. Moreover,

conviction data include individuals who received custodial or non-

custodial sentences and cases where the prosecutor decided to

caution or fine without court proceedings. Finally, Sweden does

not differ considerably from other members of the European

Union regarding rates of violent crime and their resolution.[31]

Study population, identification of sex-reassigned
persons (exposure assessment)

The study was designed as a population-based matched cohort

study. We used the individual national registration number,

assigned to all Swedish residents, including immigrants on arrival,

as the primary key through all linkages. The registration number

consists of 10 digits; the first six provide information of the birth

date, whereas the ninth digit indicates the gender. In Sweden, a

person presenting with gender dysphoria is referred to one of six

specialised gender teams that evaluate and treat patients

principally according to international consensus guidelines:

Standards of Care.[3] With a medical certificate, the person

applies to the National Board of Health and Welfare to receive

permission for sex reassignment surgery and a change of legal sex

status. A new national registration number signifying the new

gender is assigned after sex reassignment surgery. The National

Long-Term Follow-Up of Sex Reassignment
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Board of Health and Welfare maintains a link between old and

new national registration numbers, making it possible to follow

individuals undergoing sex reassignment across registers and over

time. Hence, sex reassignment surgery in Sweden requires (i) a

transsexualism diagnosis and (ii) permission from the National

Board of Health and Welfare.

A person was defined as exposed to sex reassignment surgery if

two criteria were met: (i) at least one inpatient diagnosis of gender

identity disorder diagnosis without concomitant psychiatric

diagnoses in the Hospital Discharge Register, and (ii) at least

one discrepancy between gender variables in the Medical Birth

Register (from 1973 and onwards) or the National Censuses from

1960, 1970, 1980, or 1990 and the latest gender designation in the

Total Population Register. The first criterion was employed to

capture the hospitalization for sex reassignment surgery that serves

to secure the diagnosis and provide a time point for sex

reassignment surgery; the plastic surgeons namely record the

reason for sex reassignment surgery, i.e., transsexualism, but not

any co-occurring psychiatric morbidity. The second criterion was

used to ensure that the person went through all steps in sex-

reassignment and also changed sex legally.

The date of sex reassignment (start of follow-up) was defined as

the first occurrence of a gender identity disorder diagnosis, without

any other concomitant psychiatric disorder, in the Hospital

Discharge Register after the patient changed sex status (any

discordance in sex designation across the Censuses, Medical Birth,

and Total Population registers). If this information was missing, we

used instead the closest date in the Hospital Discharge Register on

which the patient was diagnosed with gender identity disorder

without concomitant psychiatric disorder prior to change in sex

status. The reason for prioritizing the use of a gender identity

disorder diagnosis after changed sex status over before was to avoid

overestimating person-years at risk of sex-reassigned person.

Using these criteria, a total of 804 patients with gender identity

disorder were identified, whereof 324 displayed a shift in the

gender variable during the period 1973–2003. The 480 persons

that did not shift gender variable comprise persons who either did

not apply, or were not approved, for sex reassignment surgery.

Moreover, the ICD 9 code 302 is a non specific code for sexual

disorders. Hence, this group might also comprise persons that

were hospitalized for sexual disorders other than transsexualism.

Therefore, they were omitted from further analyses. Of the

remaining 324 persons, 288 were identified with the gender

identity diagnosis after and 36 before change of sex status. Out of the

288 persons identified after changed sex status, 185 could also be

identified before change in sex status. The median time lag between

the hospitalization before and after sex change for these 185 persons

was 0.96 years (mean 2.2 years, SD 3.3).

Gender identity disorder was coded according to ICD-8: 302.3

(transsexualism) and 302.9 (sexual deviation NOS); ICD-9: 302

(overall code for sexual deviations and disorders, more specific

codes were not available in ICD-9); and ICD-10: F64.0

(transsexualism), F64.1 (dual-role transvestism), F64.8 (other

gender identity disorder), and F64.9 (gender identity disorder

NOS). Other psychiatric disorders were coded as ICD-8: 290-301

and 303-315; ICD-9: 290-301 and 303-319; and ICD-10: F00-F63

as well as F65-F99.

Identification of population-based controls (unexposed
group)

For each exposed person (N = 324), we randomly selected 10

unexposed controls. A person was defined as unexposed if there

were no discrepancies in sex designation across the Censuses,

Medical Birth, and Total Population registers and no gender

identity disorder diagnosis according to the Hospital Discharge

Register. Control persons were matched by sex and birth year and

had to be alive and residing in Sweden at the estimated sex

reassignment date of the case person. To study possible gender-

specific effects on outcomes of interest, we used two different

control groups: one with the same sex as the case individual at

birth (birth sex matching) and the other with the sex that the case

individual had been reassigned to (final sex matching).

Outcome measures
We studied mortality, psychiatric morbidity, accidents, and

crime following sex reassignment. More specifically, we investi-

gated: (1) all-cause mortality, (2) death by definite/uncertain

suicide, (3) death by cardiovascular disease, and (4) death by

tumour. Morbidity included (5) any psychiatric disorder (gender

identity disorders excluded), (6) alcohol/drug misuse and depen-

dence, (7) definite/uncertain suicide attempt, and (8) accidents.

Finally, we addressed court convictions for (9) any criminal offence

and (10) any violent offence. Each individual could contribute with

several outcomes, but only one event per outcome. Causes of

death (Cause of Death Registry from 1952 and onwards) were

defined according to ICD as suicide (ICD-8 and ICD-9 codes

E950-E959 and E980-E989, ICD-10 codes X60-X84 and Y10-

Y34); cardiovascular disease (ICD-8 codes 390-458, ICD-9 codes

390-459, ICD-10 codes I00-I99); neoplasms (ICD-8 and ICD-9

codes 140-239, ICD-10 codes C00-D48), any psychiatric disorder

(gender identity disorders excluded); (ICD-8 codes 290-301 and

303-315, ICD-9 codes 290-301 and 303-319, ICD-10 codes F00-

F63 and F65-F99); alcohol/drug abuse and dependence (ICD-8

codes 303-304, ICD-9 codes 303-305 (tobacco use disorder

excluded), ICD-10 codes F10-F16 and F18-F19 (x5 excluded);

and accidents (ICD-8 and ICD-9 codes E800-E929, ICD-10 codes

V01-X59).

Any criminal conviction during follow-up was counted;

specifically, violent crime was defined as homicide and attempted

homicide, aggravated assault and assault, robbery, threatening

behaviour, harassment, arson, or any sexual offense.[32]

Covariates
Severe psychiatric morbidity was defined as inpatient care

according to ICD-8 codes 291, 295-301, 303-304, and 307; ICD-9

codes 291-292, 295-298, 300-301, 303-305 (tobacco use disorder

excluded), 307.1, 307.5, 308-309, and 311; ICD-10 codes F10-

F16, F18-F25, F28-F45, F48, F50, and F60-F62. Immigrant status,

defined as individuals born abroad, was obtained from the Total

Population Register. All outcome/covariate variables were

dichotomized (i.e., affected or unaffected) and without missing

values.

Statistical analyses
Each individual contributed person-time from study entry (for

exposed: date of sex reassignment; for unexposed: date of sex

reassignment of matched case) until date of outcome event, death,

emigration, or end of study period (31 December 2003), whichever

came first. The association between exposure (sex reassignment)

and outcome (mortality, morbidity, crime) was measured by

hazard ratios (HR) with 95% CIs, taking follow-up time into

account. HRs were estimated from Cox proportional hazard

regression models, stratified on matched sets (1:10) to account for

the matching by sex, age, and calendar time (birth year). We

present crude HRs (though adjusted for sex and age through

matching) and confounder-adjusted HRs [aHRs] for all outcomes.

The two potential confounders, immigrant status (yes/no) and

history of severe psychiatric morbidity (yes/no) prior to sex

Long-Term Follow-Up of Sex Reassignment
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reassignment, were chosen based on previous research[18,33] and

different prevalence across cases and controls (Table 1).

Gender-separated analyses were performed and a Kaplan-

Meier survival plot graphically illustrates the survival of the sex

reassigned cohort and matched controls (all-cause mortality) over

time. The significance level was set at 0.05 (all tests were two-

sided). All outcome/covariate variables were without missing

values, since they are generated from register data, which are

either present (affected) or missing (unaffected). The data were

analysed using SAS version 9.1 (SAS Institute Inc., Cary, NC,

USA).

Ethics
The data linking of national registers required for this study was

approved by the IRB at Karolinska Institutet, Stockholm. All data

were analyzed anonymously; therefore, informed consent for each

individual was neither necessary nor possible.

Results

We identified 324 transsexual persons (exposed cohort) who

underwent sex reassignment surgery and were assigned a new legal

sex between 1973 and 2003. These constituted the sex-reassigned

(exposed) group. Fifty-nine percent (N = 191) of sex-reassigned

persons were male-to-females and 41% (N = 133) female-to-males,

yielding a sex ratio of 1.4:1 (Table 1).

The average follow-up time for all-cause mortality was 11.4

(median 9.1) years. The average follow-up time for the risk of

being hospitalized for any psychiatric disorder was 10.4 (median

8.1).

Characteristics prior to sex reassignment
Table 1 displays demographic characteristics of sex-reassigned

and control persons prior to study entry (sex reassignment). There

were no substantial differences between female-to-males and male-

to-females regarding measured baseline characteristics. Immigrant

status was twice as common among transsexual individuals

compared to controls, living in an urban area somewhat more

common, and higher education about equally prevalent. Trans-

sexual individuals had been hospitalized for psychiatric morbidity

other than gender identity disorder prior to sex reassignment

about four times more often than controls. To adjust for these

baseline discrepancies, hazard ratios adjusted for immigrant status

and psychiatric morbidity prior to baseline are presented for all

outcomes [aHRs].

Mortality
Table 2 describes the risks for selected outcomes during follow-up

among sex-reassigned persons, compared to same-age controls of

the same birth sex. Sex-reassigned transsexual persons of both

genders had approximately a three times higher risk of all-cause

mortality than controls, also after adjustment for covariates. Table 2

Table 1. Baseline characteristics among sex-reassigned subjects in Sweden (N = 324) and population controls matched for birth
year and sex.

Characteristic at baseline
Sex-reassigned subjects
(N = 324)

Birth-sex matched controls
(N = 3,240)

Final-sex matched controls
(N = 3,240)

Gender

Female at birth, male after sex change 133 (41%) 1,330 (41%) 1,330 (41%)

Male at birth, female after sex change 191 (59%) 1,910 (59%) 1,910 (59%)

Average age at study entry [years] (SD, min-max)

Female at birth, male after sex change 33.3 (8.7, 20–62) 33.3 (8.7, 20–62) 33.3 (8.7, 20–62)

Male at birth, female after sex change 36.3 (10.1, 21–69) 36.3 (10.1, 21–69) 36.3 (10.1, 21–69)

Both genders 35.1 (9.7, 20–69) 35.1 (9.7, 20–69) 35.1 (9.7, 20–69)

Immigrant status

Female at birth, male after sex change 28 (21%) 118 (9%) 100 (8%)

Male at birth, female after sex change 42 (22%) 176 (9%) 164 (9%)

Both genders 70 (22%) 294 (9%) 264 (8%)

Less than 10 years of schooling prior to entry vs. 10 years or more

Females at birth, males after sex change 49 (44%); 62 (56%) 414 (37%); 714 (63%) 407 (36%); 713 (64%)

Males at birth, females after sex change 61 (41%); 89 (59%) 665 (40%); 1,011 (60%) 595 (35%); 1,091 (65%)

All individuals with data 110 (42%); 151 (58%) 1,079 (38%); 1,725 (62%) 1,002 (36%); 1,804 (64%)

Psychiatric morbidity* prior to study entry

Female at birth, male after sex change 22 (17%) 47 (4%) 42 (3%)

Male at birth, female after sex change 36 (19%) 76 (4%) 72 (4%)

Both genders 58 (18%) 123 (4%) 114 (4%)

Rural [vs. urban] living area prior to entry

Female at birth, male after sex change 13 (10%) 180 (14%) 195 (15%)

Male at birth, female after sex change 20 (10%) 319 (17%) 272 (14%)

Both genders 33 (10%) 499 (15%) 467 (14%)

Note:
*Hospitalizations for gender identity disorder were not included.
doi:10.1371/journal.pone.0016885.t001

Long-Term Follow-Up of Sex Reassignment

PLoS ONE | www.plosone.org 4 February 2011 | Volume 6 | Issue 2 | e16885App.0063



separately lists the outcomes depending on when sex reassignment

was performed: during the period 1973-1988 or 1989–2003. Even

though the overall mortality was increased across both time periods,

it did not reach statistical significance for the period 1989–2003.

The Kaplan-Meier curve (Figure 1) suggests that survival of

transsexual persons started to diverge from that of matched controls

after about 10 years of follow-up. The cause-specific mortality from

suicide was much higher in sex-reassigned persons, compared to

matched controls. Mortality due to cardiovascular disease was

moderately increased among the sex-reassigned, whereas the

numerically increased risk for malignancies was borderline

statistically significant. The malignancies were lung cancer (N = 3),

tongue cancer (N = 1), pharyngeal cancer (N = 1), pancreas cancer

(N = 1), liver cancer (N = 1), and unknown origin (N = 1).

Figure 1. Death from any cause as a function of time after sex reassignment among 324 transsexual persons in Sweden (male-to-
female: N = 191, female-to-male: N = 133), and population controls matched on birth year.
doi:10.1371/journal.pone.0016885.g001

Table 2. Risk of various outcomes among sex-reassigned subjects in Sweden (N = 324) compared to population controls matched
for birth year and birth sex.

Number of events
cases/
controls
1973–2003

Outcome incidence rate
per 1000 person-years
1973–2003
(95% CI)

Crude
hazard ratio
(95% CI)
1973–2003

Adjusted*
hazard ratio
(95% CI)
1973–2003

Adjusted*
hazard ratio
(95% CI)
1973–1988

Adjusted*
hazard ratio
(95% CI)
1989–2003

Cases Controls

Any death 27/99 7.3 (5.0–10.6) 2.5 (2.0–3.0) 2.9 (1.9–4.5) 2.8 (1.8–4.3) 3.1 (1.9–5.0) 1.9 (0.7–5.0)

Death by suicide 10/5 2.7 (1.5–5.0) 0.1 (0.1–0.3) 19.1 (6.5–55.9) 19.1 (5.8–62.9) N/A N/A

Death by cardiovascular
disease

9/42 2.4 (1.3–4.7) 1.1 (0.8–1.4) 2.6 (1.2–5.4) 2.5 (1.2–5.3) N/A N/A

Death by neoplasm 8/38 2.2 (1.1–4.3) 1.0 (0.7–1.3) 2.1 (1.0–4.6) 2.1 (1.0–4.6) N/A N/A

Any psychiatric
hospitalisation{

64/173 19.0 (14.8–24.2) 4.2 (3.6–4.9) 4.2 (3.1–5.6) 2.8 (2.0–3.9) 3.0 (1.9–4.6) 2.5 (1.4–4.2)

Substance misuse 22/78 5.9 (3.9–8.9) 1.8 (1.5–2.3) 3.0 (1.9–4.9) 1.7 (1.0–3.1) N/A N/A

Suicide attempt 29/44 7.9 (5.5–11.4) 1.0 (0.8–1.4) 7.6 (4.7–12.4) 4.9 (2.9–8.5) 7.9 (4.1–15.3) 2.0 (0.7–5.3)

Any accident 32/233 9.0 (6.3–12.7) 5.7 (5.0–6.5) 1.6 (1.1–2.3) 1.4 (1.0–2.1) 1.6 (1.0–2.5) 1.1 (0.5–2.2)

Any crime 60/350 18.5 (14.3–23.8) 9.0 (8.1–10.0) 1.9 (1.4–2.5) 1.3 (1.0–1.8) 1.6 (1.1–2.4) 0.9 (0.6–1.5)

Violent crime 14/61 3.6 (2.1–6.1) 1.4 (1.1–1.8) 2.7 (1.5–4.9) 1.5 (0.8–3.0) N/A N/A

Notes:
*Adjusted for psychiatric morbidity prior to baseline and immigrant status.
{Hospitalisations for gender identity disorder were excluded.
N/A Not applicable due to sparse data.
doi:10.1371/journal.pone.0016885.t002
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Psychiatric morbidity, substance misuse, and accidents
Sex-reassigned persons had a higher risk of inpatient care for a

psychiatric disorder other than gender identity disorder than

controls matched on birth year and birth sex (Table 2). This held

after adjustment for prior psychiatric morbidity, and was true

regardless of whether sex reassignment occurred before or after

1989. In line with the increased mortality from suicide, sex-

reassigned individuals were also at a higher risk for suicide

attempts, though this was not statistically significant for the time

period 1989–2003. The risks of being hospitalised for substance

misuse or accidents were not significantly increased after adjusting

for covariates (Table 2).

Crime rate
Transsexual individuals were at increased risk of being

convicted for any crime or violent crime after sex reassignment

(Table 2); this was, however, only significant in the group who

underwent sex reassignment before 1989.

Gender differences
Comparisons of female-to-males and male-to-females, although

hampered by low statistical power and associated wide confidence

intervals, suggested mostly similar risks for adverse outcomes

(Tables S1 and S2). However, violence against self (suicidal

behaviour) and others ([violent] crime) constituted important

exceptions. First, male-to-females had significantly increased risks

for suicide attempts compared to both female (aHR 9.3; 95% CI

4.4–19.9) and male (aHR 10.4; 95% CI 4.9–22.1) controls. By

contrast, female-to-males had significantly increased risk of suicide

attempts only compared to male controls (aHR 6.8; 95% CI 2.1–

21.6) but not compared to female controls (aHR 1.9; 95% CI 0.7–

4.8). This suggests that male-to-females are at higher risk for

suicide attempts after sex reassignment, whereas female-to-males

maintain a female pattern of suicide attempts after sex reassign-

ment (Tables S1 and S2).

Second, regarding any crime, male-to-females had a signifi-

cantly increased risk for crime compared to female controls (aHR

6.6; 95% CI 4.1–10.8) but not compared to males (aHR 0.8; 95%

CI 0.5–1.2). This indicates that they retained a male pattern

regarding criminality. The same was true regarding violent crime.

By contrast, female-to-males had higher crime rates than female

controls (aHR 4.1; 95% CI 2.5–6.9) but did not differ from male

controls. This indicates a shift to a male pattern regarding

criminality and that sex reassignment is coupled to increased crime

rate in female-to-males. The same was true regarding violent

crime.

Discussion

Principal findings and comparison with previous research
We report on the first nationwide population-based, long-term

follow-up of sex-reassigned transsexual persons. We compared our

cohort with randomly selected population controls matched for

age and gender. The most striking result was the high mortality

rate in both male-to-females and female-to males, compared to the

general population. This contrasts with previous reports (with one

exception[8]) that did not find an increased mortality rate after sex

reassignment, or only noted an increased risk in certain

subgroups.[7,9,10,11] Previous clinical studies might have been

biased since people who regard their sex reassignment as a failure

are more likely to be lost to follow-up. Likewise, it is cumbersome

to track deceased persons in clinical follow-up studies. Hence,

population-based register studies like the present are needed to

improve representativity.[19,34]

The poorer outcome in the present study might also be

explained by longer follow-up period (median .10 years)

compared to previous studies. In support of this notion, the

survival curve (Figure 1) suggests increased mortality from ten

years after sex reassignment and onwards. In accordance, the

overall mortality rate was only significantly increased for the group

operated before 1989. However, the latter might also be explained

by improved health care for transsexual persons during 1990s,

along with altered societal attitudes towards persons with different

gender expressions.[35]

Mortality due to cardiovascular disease was significantly

increased among sex reassigned individuals, albeit these results

should be interpreted with caution due to the low number of

events. This contrasts, however, a Dutch follow-up study that

reported no increased risk for cardiovascular events.[10,11] A

recent meta-analysis concluded, however, that data on cardiovas-

cular outcome after cross-sex steroid use are sparse, inconclusive,

and of very low quality.[34]

With respect to neoplasms, prolonged hormonal treatment

might increase the risk for malignancies,[36] but no previous study

has tested this possibility. Our data suggested that the cause-

specific risk of death from neoplasms was increased about twice

(borderline statistical significance). These malignancies (see

Results), however, are unlikely to be related to cross-hormonal

treatment.

There might be other explanations to increased cardiovascular

death and malignancies. Smoking was in one study reported in

almost 50% by the male-to females and almost 20% by female-to-

males.[9] It is also possible that transsexual persons avoid the

health care system due to a presumed risk of being discriminated.

Mortality from suicide was strikingly high among sex-reassigned

persons, also after adjustment for prior psychiatric morbidity. In

line with this, sex-reassigned persons were at increased risk for

suicide attempts. Previous reports [6,8,10,11] suggest that

transsexualism is a strong risk factor for suicide, also after sex

reassignment, and our long-term findings support the need for

continued psychiatric follow-up for persons at risk to prevent this.

Inpatient care for psychiatric disorders was significantly more

common among sex-reassigned persons than among matched

controls, both before and after sex reassignment. It is generally

accepted that transsexuals have more psychiatric ill-health than the

general population prior to the sex reassignment.[18,21,22,33] It

should therefore come as no surprise that studies have found high

rates of depression,[9] and low quality of life[16,25] also after sex

reassignment. Notably, however, in this study the increased risk for

psychiatric hospitalisation persisted even after adjusting for psychi-

atric hospitalisation prior to sex reassignment. This suggests that

even though sex reassignment alleviates gender dysphoria, there is a

need to identify and treat co-occurring psychiatric morbidity in

transsexual persons not only before but also after sex reassignment.

Criminal activity, particularly violent crime, is much more

common among men than women in the general population. A

previous study of all applications for sex reassignment in Sweden

up to 1992 found that 9.7% of male-to-female and 6.1% of female-

to-male applicants had been prosecuted for a crime.[33] Crime

after sex reassignment, however, has not previously been studied.

In this study, male-to-female individuals had a higher risk for

criminal convictions compared to female controls but not

compared to male controls. This suggests that the sex reassignment

procedure neither increased nor decreased the risk for criminal

offending in male-to-females. By contrast, female-to-males were at

a higher risk for criminal convictions compared to female controls

and did not differ from male controls, which suggests increased

crime proneness in female-to-males after sex reassignment.

Long-Term Follow-Up of Sex Reassignment
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Strengths and limitations of the study
Strengths of this study include nationwide representativity over

more than 30 years, extensive follow-up time, and minimal loss to

follow-up. Many previous studies suffer from low outcome

ascertainment,[6,9,21,29] whereas this study has captured almost

the entire population of sex-reassigned transsexual individuals in

Sweden from 1973–2003. Moreover, previous outcome studies

have mixed pre-operative and post-operative transsexual per-

sons,[22,37] while we included only post-operative transsexual

persons that also legally changed sex. Finally, whereas previous

studies either lack a control group or use standardised mortality

rates or standardised incidence rates as comparisons,[9,10,11] we

selected random population controls matched by birth year, and

either birth or final sex.

Given the nature of sex reassignment, a double blind

randomized controlled study of the result after sex reassignment

is not feasible. We therefore have to rely on other study designs.

For the purpose of evaluating whether sex reassignment is an

effective treatment for gender dysphoria, it is reasonable to

compare reported gender dysphoria pre and post treatment. Such

studies have been conducted either prospectively[7,12] or

retrospectively,[5,6,9,22,25,26,29,38] and suggest that sex reas-

signment of transsexual persons improves quality of life and

gender dysphoria. The limitation is of course that the treatment

has not been assigned randomly and has not been carried out

blindly.

For the purpose of evaluating the safety of sex reassignment in

terms of morbidity and mortality, however, it is reasonable to

compare sex reassigned persons with matched population controls.

The caveat with this design is that transsexual persons before sex

reassignment might differ from healthy controls (although this bias

can be statistically corrected for by adjusting for baseline

differences). It is therefore important to note that the current

study is only informative with respect to transsexuals persons

health after sex reassignment; no inferences can be drawn as to the

effectiveness of sex reassignment as a treatment for transsexualism.

In other words, the results should not be interpreted such as sex

reassignment per se increases morbidity and mortality. Things

might have been even worse without sex reassignment. As an

analogy, similar studies have found increased somatic morbidity,

suicide rate, and overall mortality for patients treated for bipolar

disorder and schizophrenia.[39,40] This is important information,

but it does not follow that mood stabilizing treatment or

antipsychotic treatment is the culprit.

Other facets to consider are first that this study reflects the

outcome of psychiatric and somatic treatment for transsexualism

provided in Sweden during the 1970s and 1980s. Since then,

treatment has evolved with improved sex reassignment surgery,

refined hormonal treatment,[11,41] and more attention to

psychosocial care that might have improved the outcome. Second,

transsexualism is a rare condition and Sweden is a small country

(9.2 million inhabitants in 2008). Hence, despite being based on a

comparatively large national cohort and long-term follow-up, the

statistical power was limited. Third, regarding psychiatric

morbidity after sex reassignment, we assessed inpatient psychiatric

care. Since most psychiatric care is provided in outpatient settings

(for which no reliable data were available), underestimation of the

absolute prevalences was inevitable. However, there is no reason to

believe that this would change the relative risks for psychiatric

morbidity unless sex-reassigned transsexual individuals were more

likely than matched controls to be admitted to hospital for any

given psychiatric condition.

Finally, to estimate start of follow-up, we prioritized using the

date of a gender identity disorder diagnosis after changed sex status

over before changed sex status, in order to avoid overestimating

person-years at risk after sex-reassignment. This means that

adverse outcomes might have been underestimated. However,

given that the median time lag between the hospitalization before

and after change of sex status was less than a year (see Methods),

this maneuver is unlikely to have influenced the results

significantly. Moreover, all deaths will be recorded regardless of

this exercise and mortality hence correctly estimated.

Conclusion
This study found substantially higher rates of overall mortality,

death from cardiovascular disease and suicide, suicide attempts,

and psychiatric hospitalisations in sex-reassigned transsexual

individuals compared to a healthy control population. This

highlights that post surgical transsexuals are a risk group that

need long-term psychiatric and somatic follow-up. Even though

surgery and hormonal therapy alleviates gender dysphoria, it is

apparently not sufficient to remedy the high rates of morbidity and

mortality found among transsexual persons. Improved care for the

transsexual group after the sex reassignment should therefore be

considered.
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33. Landén M, Wålinder J, Lundström B (1998) Clinical characteristics of a total

cohort of female and male applicants for sex reassignment: a descriptive study.

Acta Psychiatrica Scandinavica 97: 189–194.

34. Elamin MB, Garcia MZ, Murad MH, Erwin PJ, Montori VM (2010) Effect of

sex steroid use on cardiovascular risk in transsexual individuals: a systematic

review and meta-analyses. Clin Endocrinol (Oxf) 72: 1–10.

35. Landén M, Innala S (2000) Attitudes toward transsexualism in a Swedish

national survey. Archives of Sexual Behavior 29: 375–388.

36. Mueller A, Gooren L (2008) Hormone-related tumors in transsexuals receiving

treatment with cross-sex hormones. Eur J Endocrinol 159: 197–202.

37. Vujovic S, Popovic S, Sbutega-Milosevic G, Djordjevic M, Gooren L (2009)

Transsexualism in Serbia: a twenty-year follow-up study. J Sex Med 6:

1018–1023.

38. Rehman J, Lazer S, Benet AE, Schaefer LC, Melman A (1999) The reported sex

and surgery satisfactions of 28 postoperative male-to-female transsexual patients.

Arch Sex Behav 28: 71–89.
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to create "win-win" relationships. By extension, critics of
competition maintain that the NHS should do the same.
These developments have been reinforced by concerns
about the increase in management costs associated with the
introduction of competition.

Estimates suggest that the NHS reforms may have resulted
in up to £lbn extra being spent on administration, although
changes in definitions make it difficult to be precise. This is
because of the need to employ staff to negotiate and monitor
contracts and to deal with the large volumes of paperwork
involved in the contracting system. Ministers have responded
to these concerns by streamlining the organisation ofthe NHS
and introducing tight controls over management costs. They
have also encouraged the use oflong term contracts in order to
reduce the transaction costs ofthe new arrangements.
Out of the ashes of competition has arisen a different policy

agenda. This owes less to a belief in market forces than a
desire to use the NHS reforms to achieve other objectives.
The current agenda centres on policies to improve the health
of the population, give greater priority to primary care, raise
standards through the patient's charter, and ensure that
medical decisions are evidence based. These policies hinge on
effective planning and coordination in the NHS and all have
been made more salient by the separation of purchaser and
provider roles on which the reforms are based.

In particular, the existence of health authorities able to take
an independent view of the population's health needs without
being beholden to particular providers has changed the way in
which decisions are made. To this extent the organisational
changes introduced in 1991 have served to refocus attention
on those whom the NHS exists to serve, even though the
effects were neither anticipated nor intended when the
reforms were designed. Like a potter moulding clay, only in
the process of creation has the shape of the product become
apparent. The effect of this policy shift has been to open up
common ground between Labour and the Conservatives,
notwithstanding the differences that remain.
Yet before the obituary of competition is written, the

consequences of a return to planning need to be thought
through. The NHS was reformed precisely because the old
command and control system had failed to deliver acceptable

improvements in efficiency and quality, and the limitations of
planning must also be acknowledged. While competition as a
reforming strategy may have had its day, there are nevertheless
elements of this strategy which are worth preserving. Not
least, the stimulus to improve performance which arises from
the threat that contracts may be moved to an alternative
provider should not be lost. The middle way between
planning and competition is a path called contestability. This
recognises that health care requires cooperation between
purchasers and providers and the capacity to plan develop-
ments on a long term basis. At the same time, it is based on the
premise that performance may stagnate unless there are
sufficient incentives to bring about continuous improvements.
Some of these incentives may be achieved through manage-
ment action or professional pressure, and some may derive
from political imperatives.

In addition, there is the stimulus to improve performance
which exists when providers know that purchasers have
alternative options. This continues to be part ofthe psychology
of NHS decision making, even though ministers seem
reluctant to use the language of markets. It is, however, a
quite different approach than competitive tendering for
clinical services, which would expose providers to the rigours
ofthe market on a regular basis.
The essence of contestability is that planning and com-

petition should be used together, with contracts moving only
when other means of improving performance have failed. Put
another way, in a contestable health service it is the possibility
that contracts may move that creates an incentive within the
system, rather than the actual movement of contracts. Of
course for this to be a real incentive then contracts must shift
from time to time, but this is only one element in the process
and not necessarily the most important. As politicians prepare
their plans for the future it is this path that needs to be
explored.

CHRIS HAM
Director

Health Services Management Centre,
Birmingham B 15 2RT

1 Smith R. William Waldegrave: thinking beyond the new NHS. BMY 1990;301:71 1-4.
2 Bottomley V. The new NHS: continuity and change. London: Department of Health, 1995.

Evidence based medicine: what it is and what it isn't

It's about integrating individual clinical expertise and the best external evidence

Evidence based medicine, whose philosophical origins extend
back to mid-i 9th century Paris and earlier, remains a hot
topic for clinicians, public health practitioners, purchasers,
planners, and the public. There are now frequent workshops
in how to practice and teach it (one sponsored by the BMJ
will be held in London on 24 April); undergraduate' and
postgraduate2 training programmes are incorporating it3 (or
pondering how to do so); British centres for evidence based
practice have been established or planned in adult medicine,
child health, surgery, pathology, pharmacotherapy, nursing,
general practice, and dentistry; the Cochrane Collaboration
and Britain's Centre for Review and Dissemination in York
are providing systematic reviews of the effects of health care;
new evidence based practice journals are being launched; and
it has become a common topic in the lay media. But
enthusiasm has been mixed with some negative reaction.16
Criticism has ranged from evidence based medicine being old
hat to it being a dangerous innovation, perpetrated by the

arrogant to serve cost cutters and suppress clinical freedom.
As evidence based medicine continues to evolve and adapt,
now is a useful time to refine the discussion of what it is and
what it is not.

Evidence based medicine is the conscientious, explicit, and
judicious use of current best evidence in making decisions
about the care of individual patients. The practice of evidence
based medicine means integrating individual clinical expertise
with the best available external clinical evidence from syste-
matic research. By individual clinical expertise we mean the
proficiency and judgment that individual clinicians acquire
through clinical experience and clinical practice. Increased
expertise is reflected in many ways, but especially in more
effective and efficient diagnosis and in the more thoughtful
identification and compassionate use of individual patients'
predicaments, rights, and preferences in making clinical
decisions about their care. By best available external clinical
evidence we mean clinically relevant research, often from the
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basic sciences ofmedicine, but especially from patient centred
clinical research into the accuracy and precision of diagnostic
tests (including the clinical examination), the power of
prognostic markers, and the efficacy and safety of therapeutic,
rehabilitative, and preventive regimens. External clinical
evidence both invalidates previously accepted diagnostic tests
and treatments and replaces them with new ones that are more
powerful, more accurate, more efficacious, and safer.
Good doctors use both individual clinical expertise and the

best available external evidence, and neither alone is enough.
Without clinical expertise, practice risks becoming tyrannised
by evidence, for even excellent external evidence may be
inapplicable to or inappropriate for an individual patient.
Without current best evidence, practice risks becoming
rapidly out of date, to the detriment ofpatients.
This description of what evidence based medicine is helps

clarify what evidence based medicine is not. Evidence based
medicine is neither old hat nor impossible to practice. The
argument that "everyone already is doing it" falls before
evidence of striking variations in both the integration of
patient values into our clinical behaviour7 and in the rates with
which clinicians provide interventions to their patients.8 The
difficulties that clinicians face in keeping abreast of all the
medical advances reported in primary journals are obvious
from a comparison of the time required for reading (for
general medicine, enough to examine 19 articles per day,
365 days per year9) with the time available (well under an hour
a week by British medical consultants, even on self reports'0).
The argument that evidence based medicine can be con-

ducted only from ivory towers and armchairs is refuted by
audits from the front lines of clinical care where at least some
inpatient clinical teams in general medicine," psychiatry (J R
Geddes et al, Royal College of Psychiatrists winter meeting,
January 1996), and surgery (P McCulloch, personal com-
munication) have provided evidence based care to the vast
majority of their patients. Such studies show that busy
clinicians who devote their scarce reading time to selective,
efficient, patient driven searching, appraisal, and incor-
poration of the best available evidence can practice evidence
based medicine.

Evidence based medicine is not "cookbook" medicine.
Because it requires a bottom up approach that integrates
the best external evidence with individual clinical expertise
and patients' choice, it cannot result in slavish, cookbook
approaches to individual patient care. External clinical
evidence can inform, but can never replace, individual clinical
expertise, and it is this expertise that decides whether the
external evidence applies to the individual patient at all and, if
so, how it should be integrated into a clinical decision.
Similarly, any external guideline must be integrated with
individual clinical expertise in deciding whether and how
it matches the patient's clinical state, predicament, and
preferences, and thus whether it should be applied. Clinicians
who fear top down cookbooks will find the advocates of
evidence based medicine joining them at the barricades.
Some fear that evidence based medicine will be hijacked by

purchasers and managers to cut the costs of health care. This
would not only be a misuse of evidence based medicine but
suggests a fundamental misunderstanding of its financial
consequences. Doctors practising evidence based medicine
will identify and apply the most efficacious interventions to
maximise the quality and quantity of life for individual
patients; this may raise rather than lower the cost of their care.

Evidence based medicine is not restricted to randomised
trials and meta-analyses. It involves tracking down the best
external evidence with which to answer our clinical questions.
To find out about the accuracy of a diagnostic test, we need to
find proper cross sectional studies of patients clinically

suspected of harbouring the relevant disorder, not a rando-
mised trial. For a question about prognosis, we need proper
follow up studies of patients assembled at a uniform, early
point in the clinical course of their disease. And sometimes the
evidence we need will come from the basic sciences such as
genetics or immunology. It is when asking questions about
therapy that we should try to avoid the non-experimental
approaches, since these routinely lead to false positive
conclusions about efficacy. Because the randomised trial, and
especially the systematic review of several randomised trials,
is so much more likely to inform us and so much less likely to
mislead us, it has become the "gold standard" for judging
whether a treatment does more good than harm. However,
some questions about therapy do not require randomised
trials (successful interventions for otherwise fatal conditions)
or cannot wait for the trials to be conducted. And if no
randomised trial has been carried out for our patient's
predicament, we must follow the trail to the next best external
evidence and work from there.

Despite its ancient origins, evidence based medicine
remains a relatively young discipline whose positive impacts
are just beginning to be validated,'2'3 and it will continue
to evolve. This evolution will be enhanced as several under-
graduate, postgraduate, and continuing medical education
programmes adopt and adapt it to their learners' needs. These
programmes, and their evaluation, will provide further
information and understanding about what evidence based
medicine is and is not.
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Abstract
Purpose: Pubertal suppression is standard of care for early pubertal transgender youth to prevent the
development of undesired and distressing secondary sex characteristics incongruent with gender identity.
Preliminary evidence suggests pubertal suppression improves mental health functioning. Given the widespread
changes in brain and cognition that occur during puberty, a critical question is whether this treatment impacts
neurodevelopment.
Methods: A Delphi consensus procedure engaged 24 international experts in neurodevelopment, gender de-
velopment, puberty/adolescence, neuroendocrinology, and statistics/psychometrics to identify priority research
methodologies to address the empirical question: is pubertal suppression treatment associated with real-world
neurocognitive sequelae? Recommended study approaches reaching 80% consensus were included in the
consensus parameter.
Results: The Delphi procedure identified 160 initial expert recommendations, 44 of which ultimately achieved
consensus. Consensus study design elements include the following: a minimum of three measurement time
points, pubertal staging at baseline, statistical modeling of sex in analyses, use of analytic approaches that ac-
count for heterogeneity, and use of multiple comparison groups to minimize the limitations of any one
group. Consensus study comparison groups include untreated transgender youth matched on pubertal stage,
cisgender (i.e., gender congruent) youth matched on pubertal stage, and an independent sample from a
large-scale youth development database. The consensus domains for assessment includes: mental health, exec-
utive function/cognitive control, and social awareness/functioning.
Conclusion: An international interdisciplinary team of experts achieved consensus around primary methods
and domains for assessing neurodevelopmental effects (i.e., benefits and/or difficulties) of pubertal suppression
treatment in transgender youth.

Keywords: expert consensus; Delphi; puberty blockers; GnRHa; transgender; adolescents

Introduction
Standards of care established by the World Professional
Association for Transgender Health1 and the Endo-
crine Society2 recommend pubertal suppression for
gender dysphoric transgender youth during early pu-
berty (i.e., Tanner stages 2–3).3,4 Pubertal suppression
is achieved through administration of gonadotropin-
releasing hormone agonists (GnRHa). When adminis-
tered in early puberty, GnRHa suppress endogenous
sex hormone production and prevent the development
of undesired and irreversible secondary sex characteris-
tics, thereby minimizing distress associated with puber-
tal development incongruent with gender identity.5 For
youth who later decide to initiate estrogen/testosterone
(gender-affirming hormones [GAH]) treatment to in-
duce development of the desired secondary sex charac-
teristics, pubertal suppression may minimize the need
for more invasive, surgical interventions (e.g., facial
and chest surgery). For youth who decide not to pursue
GAH treatment, discontinuing GnRHa will reactivate
the hypothalamic-pituitary-gonadal axis and endoge-
nous puberty will resume.6

Three longitudinal studies have examined psychoso-
cial outcomes in GnRHa-treated transgender youth;

two (conducted by the same research group) followed
a single cohort over time, immediately before initiat-
ing GAH (N = 70)7 and later in early adulthood after
surgery for gender affirmation (N = 55).8 The third
study compared groups of GnRHa-treated (n = 35)
and untreated (n = 36) youth longitudinally.9 Findings
across these studies include significant reductions in
depressive symptoms and improvement in overall psy-
chosocial functioning in GnRHa-treated transgender
youth. A fourth cross-sectional study compared ado-
lescents diagnosed with gender dysphoria (GD), who
were treated with GnRHa and close to starting GAH
treatment (n = 178), adolescents newly referred for GD
evaluation (n = 272), and cisgender adolescents recrui-
ted from the general population (n = 651) on self-
reported internalizing/externalizing problems, self-harm/
suicidality, and peer relationships.10 Before medical
treatment, clinic-referred adolescents reported more
internalizing problems and self-harm/suicidality and
poorer peer relationships compared to age-equivalent
peers. GnRHa-treated transgender adolescents had
fewer emotional and behavioral problems than clinic-
referred, untreated adolescents and had compara-
ble or better psychosocial functioning than same-age
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cisgender peers. In addition to studies of youth, the
2015 U.S. Transgender Survey included questions
about past gender-affirming medical treatment, includ-
ing pubertal suppression. These questions were asked
retrospectively and linked to reported current and life-
time mental health.11 Individuals who received puber-
tal suppression treatment (n = 89), when compared to
those who wanted pubertal suppression, but did not
receive it (n = 3405), had lower odds of endorsing life-
time suicidal ideation on the survey. Given these five
studies and the presumed reversibility of GnRHa treat-
ment, pubertal suppression is increasingly offered to
early pubertal transgender youth. It is important to
note that there has been only one longitudinal report
of adult outcomes,8 and questions remain regarding
the potential for both positive and disruptive effects
of pubertal suppression on neurodevelopment.12–14

The pubertal and adolescent period is associated
with profound neurodevelopment, including trajecto-
ries of increasing capacities for abstraction and logical
thinking,15 integrative thinking (e.g., consideration of
multiple perspectives),16,17 and social thinking and
competence.18,19 During this period, there is a develop-
mental shift toward greater exploration and novelty
seeking,20,21 salience of peer perspectives and interac-
tions,22 and accelerated development of passions/
interests and identities.23 These developments lay the
groundwork for adult functioning.18,24 At the level of
the brain, several primary neurodevelopmental pro-
cesses unfold during adolescence, including myelin
development25 and changes in neural connectivity26;
synaptic pruning27 and gray matter maturation28,29;
changes in functional connectivity30; and maturation
of the prefrontal cortex31 and the ‘‘social brain’’ net-
work.19 Adolescent neurodevelopmental processes un-
derlie mental health risks, resilience, and outcomes.32,33

Considerable research has addressed the effects of
puberty-related hormones on neurodevelopment, in-
cluding hormone manipulation studies in nonhuman
animals and observational studies in humans. Animal
studies demonstrate pubertal hormones exert broad
neuronal influence, including effects on neurogenesis,
differentiation, apoptosis, dendritic branching, spine
density, and regional gray and white matter volumes.30,34

Androgen and estrogen receptors are found in high
density within the hypothalamus and amygdala, and
are also present in the hippocampus, midbrain, cere-
bellum, and cerebral cortex of the rodent and
monkey.35–37 This widespread receptor distribution in
rodents may explain the diverse effects of pubertal hor-

mones on both reproductive and nonreproductive
behaviors, including anxiety, scent-marking, and food
guarding.34 In human studies, pubertal progression has
been linked to developmental changes in reward,38

social,39 and emotional processing40 as well as cognitive/
emotional control.41 However, consensus regarding
pubertal impacts at the neural level—such as puberty-
associated changes observed in magnetic resonance
imaging (MRI) measures—has been more difficult to
achieve.42 Distinct puberty-related neurodevelopmen-
tal trajectories have been differentiated by sex.43

The combination of animal neurobehavioral re-
search and human behavior studies supports the no-
tion that puberty may be a sensitive period for brain
organization:44–46 that is, a limited phase when devel-
oping neural connections are uniquely shaped by
hormonal and experiential factors, with potentially life-
long consequences for cognitive and emotional health.
Studies have linked early life adversity to early pu-
berty onset47 and early puberty onset to poorer mental
health.48 There is also some evidence to suggest that
delayed puberty onset predicts slightly poorer adult
functional outcomes.49 Taken as a whole, the existing
knowledge about puberty and the brain raises the pos-
sibility that suppressing sex hormone production
during this period could alter neurodevelopment in
complex ways—not all of which may be beneficial.

Two small studies have assessed impacts of pubertal
suppression on neural and cognitive functioning in
peripubertal transgender youth. Staphorsius et al.
compared brain and behavioral responses of GnRHa-
treated (8 transgender girls [birth-assigned male] and
12 transgender boys [birth-assigned female]) and un-
treated transgender youth (10 of each sex) during an
executive function task.50 No group differences were
found in task load-related brain activation; GnRHa-
treated transgender girls demonstrated poorer perfor-
mance compared with untreated transgender boys
and cisgender controls. Schneider et al. evaluated a
single pubertal transgender girl undergoing GnRHa
with MRI scans of white matter and cognitive assess-
ments at baseline (before GnRHa initiation) and at
22 and 28 months of pubertal suppression treat-
ment.51 During follow-up, white matter fractional an-
isotropy (i.e., a measure of axonal diameter, fiber
coherence, and myelination) did not increase in the
manner otherwise expected during puberty. By 22
months of pubertal suppression treatment, working
memory scores dropped by more than half a standard
deviation.
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Larger-scale, longitudinal studies are required to
understand possible neurodevelopmental impacts of
pubertal suppression over time in transgender youth.
Suppressing puberty may reduce dysphoria and dimin-
ish risks for poor mental health in this population,
thereby exerting neuroprotective effects. If pubertal
suppression disrupts aspects of neurodevelopment, it
is possible these effects are temporary, with youth
‘‘catching up’’ developmentally after transitioning to
GAH treatment or discontinuing GnRHa. However,
pubertal suppression may prevent key aspects of devel-
opment during a sensitive period of brain organization.
Neurodevelopmental impacts might emerge over time,
akin to the ‘‘late effects’’ cognitive findings associated
with certain oncology treatments.52 In sum, GnRHa
treatment might produce a myriad of varied impacts,
both positive and disruptive.

The goal of this study was to develop a framework in
which these questions could be asked, and ultimately
answered. We identify priority research methodologies
that can be used to address the empirical question of
how pubertal suppression in transgender youth may
affect neurodevelopment and real-world functioning.
Given the complexity of neural development during
the pubertal period and the novelty of developmental
research with transgender youth, this study employed
a Delphi consensus method to leverage international
expertise in neurodevelopment, gender development,
puberty/adolescence, neuroendocrinology, and statistics/
psychometrics. By engaging a community of experts in
an iterative consensus-building procedure, this study
aimed to advance thinking about efficacious designs
by moving beyond individual research efforts and
single-discipline approaches.

Methods
The Delphi procedure is a reliable iterative research
method for establishing expert agreement,53,54 and
has been used extensively to address health-related
questions, particularly in emerging fields of clinical
care.55–57 In the first round of a two-round Delphi
procedure, a key question is presented to experts,
who remain anonymous to one another throughout
the Delphi process. Each expert provides responses/
solutions to the question, which are then combined
and organized by the study team. In the Delphi
round two, experts rate each proposed statement/
solution according to the level of agreement. Responses
reaching the a priori consensus criterion are included
as consensus statements. Given its anonymous iterative

nature, the Delphi method avoids problems of typical
expert work groups (e.g., adhering to the perspectives
of more senior workgroup experts, inflexibly defending
ideas) and allows for interaction among larger groups
of experts from diverse locations and disciplines
through asynchronous communication.58–60

We employed a two-round Delphi procedure to
obtain expert consensus regarding the most efficacious
research design elements to address the following re-
search question: What, if any, real-world impact does
pubertal suppression have on transgender children’s
cognitive and neural development? International ex-
perts in relevant research fields were identified and
invited as follows:

1. An independent advisory panel consisting of five
experts across key disciplines (see Acknowledg-
ments section) was formed to identify interna-
tional experts who, based on knowledge and
experience, could best propose a research design
to assess neurodevelopmental impacts of pubertal
suppression in transgender youth.

2. Thirty-two recommended experts were vetted
for their expertise; all met required criteria (i.e.,
a minimum of 10 first-author publications in rel-
evant fields).

3. These experts were invited to participate in the
Delphi procedure and were informed they
would be invited to consider being a co-author
of the resulting article. Twenty-eight experts
responded: 20 agreed to participate, 4 declined
due to lack of time, and 4 declined due to self-
reported lack of expertise in this research area.
Snowball sampling identified an additional 16
recommended experts, who were vetted (as de-
scribed above) for their experience. Eight met
criteria and were invited. Five of these experts
participated, yielding a total of 25 experts agree-
ing to participate, 24 of whom completed the
Delphi process. See Table 1 for academic institu-
tion locations and areas of expertise represented
in the expert panel.

The Ann & Robert H. Lurie Children’s Hospital of
Chicago Institutional Review Board found that an ex-
pert Delphi consensus initiative did not require in-
formed consent since the experts were direct partners
in the research product. The first round of Delphi
survey was distributed through the REDCap online
survey platform and presented an overview of the
research question with the following prompt for
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respondents: ‘‘What methods and tools should we use
to identify clinically meaningful neurodevelopmental
impacts of pubertal suppression? What type of longitu-
dinal design and follow-ups are both practical and
appropriate? What comparison groups might we con-
sider?’’ This initial process yielded 131 distinct re-
search design considerations; multiple descriptions of
the same concept were collapsed into single statements.
In the second Delphi round, each first-round research
design consideration was presented back to the ex-
perts and rated as follows: a priority idea/approach or
not a priority idea/approach. Experts could also select,
‘‘cannot rate due to lack of expertise.’’ The first Delphi
round also yielded lists of potential comparison groups
and assessment domains (29 items). In the second Del-
phi round, participants were asked to rank order these
items according to priority. For the priority rankings of
comparison groups, the top-rated comparison group by
each expert was given a value of 2 and the second rated
comparison group was given a value of 1. A mean was
calculated for each comparison group option based on
these values and these mean scores were used to identify
the overall priority rankings. For the list of priority do-
mains to measure, a parallel approach was taken with
the top 6 domains ranked by each expert.

All experts participated in the second Delphi round.
Twenty-two of the Delphi experts participated in the
construction of the resulting article and are co-authors

listed in reverse alphabetical order by last name (au-
thors 5–26). The Results section contains the exact
statements endorsed as a ‘‘priority’’ approach by 80%
or more of the Delphi panel.

Results
Four of the 131 individually presented statements were
excluded from analyses because fewer than 15 experts
rated them. Of the remaining 127 statements, 44 met
the 80% or higher criterion for consensus and inclusion
(see Table 2 for endorsement rates by statement). The
average endorsement rate of included statements was
89.4%.

Consensus parameter
Study design considerations. A multicenter design
with more than a single clinic will be necessary to re-
cruit a sufficient sample size, as the effect size will likely
be small. Meaningful effect sizes must be determined to
ensure sufficient recruitment to power multiple expec-
ted comparisons accounting for attrition in a longitudi-
nal design. Three time points of measurement are the
absolute minimum. It will be necessary to manage
the effects of repeated testing with a particular focus
on minimizing the practice effects of a longitudinal de-
sign with multiple time points. For cognitive assess-
ments, standardized batteries should be employed as:
(1) there may be a larger database of norms available
that the cohort could be compared to, in addition to a
local comparison (control) group(s), (2) general compos-
ite scores within test batteries tend to provide more reli-
able and stable scores than individual tests, and (3) tasks
within a category may be swapped in case of worries for
learning effects. In any study of cognitive change based
on serial assessments, reliability of measures is para-
mount (the consensus in the field is that tests should
have a minimum test-retest reliability of > 0.70). It
may be pragmatic to use measures and methods from
large representative studies, such as the Adolescent
Brain Cognitive Development (ABCD) Study.

All processes being studied (e.g., gender identity,
mental health, neural structure, and function) display
considerable heterogeneity, and methods that fail to
capture this will provide distorted findings and lead
to biased clinical recommendations. Analyses based
on group means (e.g., regression or ANOVAs) are un-
likely to generalize to all individuals being treated.
Therefore, it is necessary to collect enough data per
person to characterize individual trajectories of change
over time.

Table 1. Institutional Representation and Self-Reported
Areas of Expertise

n

Location of academic institution
United States 16
The Netherlands 3
Belgium 2
Canada 1
Norway 1
Sweden 1

Self-endorsed areas of expertisea

Brain development 13
Adolescent development 12
Neuroendocrinology 11
Neuroimaging 11
Neuropsychology 8
Cognitive development 7
Developmental assessment 4
Expert in GnRHa 2
Other (write in) 4

Developmental social neuroscience 1
Transgender health 1
Genetics of sex chromosomes 1
Gender development 1

aExperts endorsed as many areas of expertise as applicable.
GnRHa, gonadotropin-releasing hormone agonists.
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Table 2. Consensus Priority Recommendations Ordered by Consensus Ratings Within Categories

Study design considerations

1 It would be helpful to follow these youth through and beyond initiation of cross-sex hormone treatment. Some aspects of
human adolescent brain development are more related to pubertal hormone status than age per se, and to the extent
that pubertal suppression may also put some features of brain development on hold; it would be good to know whether
these features ‘‘catch up’’ once cross-sex hormone treatment has begun or whether a sensitive window for hormone-
dependent brain development has closed.

22/22

2 Follow cohort after GnRHa treatment ends—collect data after the youth transition to GAH (when they complete their
GnRHa treatment).

22/23

3 Any neurocognitive effect of GnRHa pubertal suppression may be complicated by the psychosocial and affective aspects of
the transgender experience. This means that you would have to include multivariate models of both cognitive and
psychosocial functioning.

22/23

4 Need to determine meaningful effect sizes and ensure sufficient statistical power for multiple expected comparisons with
attrition.

21/22

5 Across the course of the study, three assessment points is the absolute minimum. 20/21
6 Need to use a multicenter design (not just one clinic). 21/23
7 Effects of GnRHa may not appear for several years. Any difference in brain structure due to GnRHa is likely to be seen over

time (long term), rather than immediately.
20/22

8 Social and affective learning process may be affected by pausing puberty. These social and affective learning processes
might cause subtle short-term differences that could ultimately cause clinically impactful and meaningful longer-term
effects.

17/19

9 Of particular interest would be to also monitor the impact of hormonal therapy. One could then ask, ‘‘Does the trajectory
change in response to cross-sex hormonal therapy or do they stay on the same trajectory as when they were on GnRHa?’’

16/18

10 Assess target and comparison groups before puberty. 20/23
11 Need to manage the effects of repeated testing (i.e., minimize the practice effect of a longitudinal design with multiple

time points).
19/22

12 The effect size will likely be small—therefore, you would need a large sample size. 19/23
13 The research design will need to account for the differences between youth who are assumed male versus assumed female

as biological sex is differentially related to rate and pattern of cognitive development, connectome distinctiveness, and
timing of peak brain volume.

19/23

14 All processes being studied (e.g., gender identity, mental health, and neural structure and function) display huge amounts
of heterogeneity, and research methods that fail to capture this will provide distorted findings and lead to biased clinical
recommendations. Analyses based on mean levels of these processes are unlikely to generalize to all individuals being
treated (e.g., regressions or ANOVAs that compare groups with a slew of covariates). It is, therefore, necessary that
enough data are collected per person to capture personalized trajectories of change across time. And the data need to
be modeled in ways that reflect the heterogeneity of individual characteristics and trajectories.

18/22

Comparison groups and recruitment
15 At least one control group should be cisgender participants as this area of research (i.e., hormones and the adolescent

brain) is still rather new and more data are needed on all youth during this stage.
20/22

16 Critical to match the groups carefully to allow for evaluation of the effects of repeated testing (practice effects). 20/22
17 Comparison groups should be matched for pubertal stage. 19/21
18 Recruit all gender dysphoric youth across the pubertal age range, including those who are treated with GnRHa and those

who are not.
18/21

19 This is not dissimilar from issues of discerning differences in cognitive trajectories in normal aging versus
neurodegenerative disorders. The basic question involves cognitive growth curves among cisgender and transgender
children overtime. There have been large-scale large-sample studies that have produced trajectories of brain
development during the pre-pubertal, pubertal, and adolescent periods that could treated like a ‘‘brain growth curve.’’

15/18

20 Need more than one comparison group to minimize the limitations of any one comparison group (no single comparison
group is ideal).

18/22

Pubertal staging/measurement
21 Measure gonadal hormone levels. 23/23
22 Collect information on menstrual cycle and contraceptive use for female adolescents involved in the study. 23/23
23 Measure Tanner staging (i.e., secondary sex characteristics). 21/23
24 Measure height/weight. 18/22

Domains to measure
25 Use white matter microstructure scans (diffusion tensor imaging)—and use a longitudinal imaging pipeline (which exists)

for processing these data with scientific rigor.
15/15

26 A pragmatic methodological implication is to consider: (1) not only relying solely on measures of performance and
behavior but also measures of learning and motivation, and (2) not only relying solely on measures of cognitive
capacities but also on social, affective, and value-based learning processes.

19/20

27 If MRI is included, consider imaging approaches focused on the following domains: social-emotional processing, executive
functioning, risk and reward processing, and self-concept.

20/22

28 Studies in laboratory rodents show that testosterone, acting during puberty, programs the ability to adapt behavior as a
function of social experience—therefore, include instruments that evaluate social proficiency.

19/21

29 Use diffusion tensor imaging to analyze white matter at the microstructural level. 17/19

(continued)
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Any GnRHa-induced neurocognitive effect may be
complicated by psychosocial and affective aspects of
the transgender experience. Therefore, multivariate
models of both cognitive and psychosocial functioning
should be included. Accounting for differences be-
tween birth-assigned male youth versus birth-assigned
female youth is important, as sex is differentially re-
lated to the rate and pattern of cognitive development,
connectome distinctiveness, and timing of peak brain
volume. Assessments should begin before puberty in
both treatment and comparison groups. The effects
of pubertal suppression may not appear for several
years. Any GnRHa-related difference in brain structure
is likely to be observed over the long term, rather than
immediately. Shifts in social and affective learning pro-
cesses might cause subtle short-term differences that
could ultimately result in clinically impactful longer-
term effects. Therefore, studies should follow GnRHa-
treated youth over time, including the time period
after GnRHa treatment ends and/or when GAH com-

mence. Some aspects of human adolescent brain devel-
opment are more related to pubertal hormone status
than age per se. To the extent that pubertal suppression
may also put some features of brain development on
hold, it is critical to know whether these features
‘‘catch up’’ (either once GAH treatment is initiated or
if the adolescent elects to stop GnRHa and resume en-
dogenous puberty), or whether a sensitive window for
hormone-dependent brain development has closed.
One way to measure this is to assess whether neurode-
velopment shifts in response to initiating GAH follow-
ing pubertal suppression: Do GnRHa-treated youth stay
on the same neurodevelopmental trajectory as when
puberty was suspended or does this trajectory change?

Comparison groups. To assess neurodevelopmental
trajectories associated with GnRHa treatment, more
than one comparison group is needed to minimize
the limitations of any one comparison group. No single
comparison group is ideal for this study question.

Table 2. (Continued)

Study design considerations

30 Studies in laboratory rodents show that ovarian hormones, acting during puberty, program cognitive flexibility by exerting
long-lasting effects on excitatory-inhibitory balance in prefrontal cortex—so include instruments that evaluate
behavioral flexibility.

18/21

31 Examine white matter development, which is important for processing speed. 17/20
32 Important to measure emotional functioning because it is bidirectionally related to executive functioning. 16/19
33 Look at white matter characteristics since they seem to develop during puberty under the influence of sex hormones. 15/18
34 One cannot study everything or study everything well. It will be critical to identify the priorities in such a study, as there is a

danger of doing too much here. Consider the outcomes that matter most and the hypothesized mediating mechanisms.
Focus on the outcomes of interest.

19/23

35 There is no clear evidence that progressing through puberty later than peers is associated with delayed maturation of
abstract reasoning, executive function, and social capacities.

18/22

36 Use structural MRI (T1/T2)—and use a longitudinal imaging pipeline (which exists)—for processing these data with
scientific rigor.

13/16

37 There is an emerging shift in thinking about the increase in reward sensitivity and sensation-seeking during puberty as
related to social value learning. Dopamine release is not primarily a ‘‘reward’’ signal, but rather a learning signal (e.g.,
prediction error signal)—the natural increased salience of social learning (status, prestige, being admired, respected,
liked, etc.) These pubertal changes may have small effects on immediate behavior, yet that could contribute to changes
in patterns of behavior over time, which could lead to large individual differences in developmental trajectories for
people, such as if they had blocked puberty.

13/16

Measurement approaches
38 In any study of cognitive change based on serial assessments, reliability of the measure is paramount. The consensus in the

field is that tests should have a minimum test-retest reliability of > 0.70.
20/20

39 Behavioral measurements should include standardized measures appropriate for repeated assessment with high test-retest
reliability.

21/22

40 Match acquisition parameters between imaging sites. 17/18
41 Consider implementing measures and methods from large representative protocols, such as the ABCD. 17/18
42 Neuroimaging should parallel the behavioral study—neural measures should be linked to neurocognitive and behavioral

measures.
19/22

43 For cognitive assessment, use a standardized battery for two reasons: (1) there might be a larger database of norms
available that the cohort could be compared to, in addition to the likely to be small comparison (‘‘control’’) group, and (2)
tasks within a category may be swapped in case of worries for learning effects.

18/21

44 Use ‘‘test batteries’’ that provide a general composite score as well as specific composites. By virtue of being composites,
scores tend to be more reliable and stable than individual test scores.

17/20

The proportion represents the number of experts endorsing an item as a ‘‘priority’’ out of the total number of experts who rated the item as
‘‘priority’’ or ‘‘not priority.’’ The denominator represents the number of experts rating an item as a ‘‘priority’’ or ‘‘not priority’’ (as opposed to ‘‘cannot
rate due to lack of expertise’’ or skipping the item).

ABCD, Adolescent Brain Cognitive Development Study; GAH, gender-affirming hormones; MRI, magnetic resonance imaging.
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A rank order of possible comparison groups is pro-
vided in Table 3. Groups should also be well matched,
given the effects of a repeated testing design (e.g., prac-
tice effects). Matching for pubertal/developmental
stage will be critical, including Tanner staging, gonadal
hormone levels, height and weight, and, among youth
assigned female at birth, menstrual cycle and contra-
ceptive use. A primary comparison should be between
GnRHa-treated transgender youth and untreated
transgender youth, but it will also be important to in-
clude comparisons with cisgender samples as research
on hormones and the adolescent brain is still novel
and emerging and more data are needed on all youth
during this developmental period. One way to accom-
plish the latter is to employ existing large-scale data-
bases from studies of brain development during the
pre-pubertal, pubertal, and later-adolescent periods,
treating them as brain growth curves for comparisons.
This approach is similar to the differentiation of cogni-
tive trajectories in normal aging versus neurodegener-
ative disorders. The basic research question involves
comparing cognitive growth curves over time.

Domains to assess. It will be critical to prioritize as-
sessment domains based on hypothesized mediating
mechanisms, with the most important domains to

measure as follows: mental/behavioral health, puber-
tal stage, executive function/control, gender identity/
dysphoria, and social awareness/functioning. See Table 4
for a complete list of ranked domains. Although we
(the Delphi experts) identify executive function/control
and social functioning as key domains to measure, it is
important to note that there is no clear evidence that
progressing through puberty later than peers is associ-
ated with delayed maturation of abstract reasoning, ex-
ecutive function, and social capacities. Executive function
and emotional functioning are bidirectionally related,
and for this reason, the two should be integrated in mod-
els/analyses. In addition, cognitive/behavioral flexibil-
ity, a component of executive functioning, should be
measured, given that studies in rodents show ovarian
hormones, acting during puberty, program cogni-
tive flexibility by exerting long-lasting effects on
excitatory-inhibitory balance in the prefrontal cor-
tex.61 Studies in rodents also demonstrate that testos-
terone, acting during puberty, programs the ability to
adapt behavior as a function of social experience.34

Measurement approaches should extend beyond cogni-
tive capacities alone, embedding social, affective, and
value-based learning processes. There is an emerging
shift in thinking about increases in reward sensitivity

Table 3. Rank Order of Priority Comparison Groups

Rank order
of priority Comparison group

1 Transgender youth who do not take GnRHa matched on
pubertal status at the beginning of the study

2 Cisgender typically developing adolescents matched on
pubertal status at the beginning of the study

3 Use a standardized battery and/or a large existing
database of norms to compare to (in addition to a
smaller comparison group)

4 Transgender youth who commence GnRHa treatment
earlier compared to later in puberty

5 Siblings of transgender youth enrolling in the study
(to serve as genetic and shared environmental
controls)

6 Mixed clinical group of adolescents presenting for MH
assessment/treatment in an outpatient setting
matched on pubertal status

7a Peers with mood disorders (to control for the
overoccurrence of mental health distress in
transgender youth) matched on pubertal status

7a Youth with precocious puberty who are given GnRHa to
delay puberty

This priority sequence was based on participants’ top 2 ranked com-
parison groups, where the top rated comparison group was given a
value of 2 and the second rated comparison group was given a value
of 1. A mean score was derived for each comparison group based on par-
ticipants’ ratings and ordered from highest to lowest.

aComparison groups received the same mean score in the ranking.

Table 4. Rank Order of Priority Domains of Characterization
and Assessment

Rank order
of priority Domains of characterization and assessment

1 Mental/behavioral health (including suicidality/
hopelessness)

2 Pubertal stage/development (Tanner staging/
hormone levels)

3 Executive function/control and attention
4 Gender identity/dysphoria
5 Social awareness/functioning
6 Quality of life
7 Brain/functional connectivity
8 Brain structure/volume
9 Emotional awareness/functioning

10 Physical health symptoms and outcomes (especially
in adulthood)

11 Adaptive/independence skills
12 General cognitive functioning (IQ)
13 Sensation seeking, risk taking, reward sensitivity,

and motivation
14 Genetics (i.e., possible impacts of GnRHa on DNA

and RNA expression)
15 Academic functioning
16 Processing speed
17 Memory systems

This priority sequence was based on participants’ top 6 ranked do-
mains to measure, where the top rated domain was given a value of 6
and the second rated comparison group was given a value of 5, and
so on. A mean score was derived for each domain based on participants’
ratings and ordered from highest to lowest.
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and sensation-seeking during puberty as related to
social-value learning.18 Dopamine release is not primar-
ily a ‘‘reward’’ signal, but rather a learning signal (e.g.,
prediction error signal)—the natural increased salience
of social learning (e.g., status and prestige, being ad-
mired, respected, and liked). The effects of suspending
puberty on the salience of social-value learning might
produce small near-term effects, but could contribute
to changes in patterns of behavior over time, leading to
large individual differences in developmental trajectories
for GnRHa-treated youth.

If neuroimaging is included, imaging approaches
should focus on the following domains: social/
emotional processing, executive functioning, risk and
reward processing, and self-concept. Neuroimaging
should parallel behavioral assessment. Neural measures
should be linked to neurocognitive and behavioral
measures. Acquisition parameters should be matched
between imaging sites. Investigation of white matter
development is important as myelination progresses
during puberty, likely under the influence of sex hor-
mones,62 and is related to cognitive processing speed.
Both structural MRI and diffusion tensor imaging ap-
proaches should be used for white matter imaging
and analyzed using a longitudinal imaging pipeline
for processing these data with scientific rigor.

Discussion
Puberty suppression has become an increasingly
available option for transgender youth, and its bene-
fits have been noted, particularly in the area of mental
health. However, puberty is a major developmental
process and the full consequences (both beneficial
and adverse) of suppressing endogenous puberty are
not yet understood. The experts who participated in
this procedure believe the effects of pubertal suppres-
sion warrant further study, and this Delphi consensus
process develops a framework from which future re-
search endeavors can be built.

Expert consensus emphasized a minimum of three
measurement time points, inclusion of multiple com-
parison groups to minimize the limitations of any
one group, precision pubertal staging at baseline, ac-
counting for sex in design and analysis, and the use
of designs that capture heterogeneity in processes
being studied. Focus on longer-term trajectories and
outcomes was emphasized, given that effects of pu-
bertal suppression on various processes may not be ev-
ident in the near term, and responses to delayed receipt
of gonadal hormones may not be comparable to initial

potentially organizing effects. Experts also highlighted
that accounting for the psychosocial aspects of the
transgender experience itself on development will re-
quire models that integrate both cognitive and psycho-
social functioning. The highest endorsed measurement
priorities were mental and behavioral health, execu-
tive function/cognitive control, and social awareness/
functioning. The importance of interrelations between
domains that mature during puberty/adolescence was
also emphasized, including bidirectional relationships
between cognitive and emotional control and links
between reward sensitivity and social value learning.
Regarding neuroimaging, experts stressed the impor-
tance of linking neural signatures to cognitive and be-
havioral measures, with attention to white matter
development. Notably, while there was consensus in
this approach to neuroimaging, there were divergent
views as to whether a neuroimaging protocol should
be prioritized in a study with limited resources. Some
experts noted that insufficient work has been done on
neural development during puberty in general and
expending resources on an expensive neuroimaging
protocol for this subset of youth may be premature,
while others felt that defining underlying brain mecha-
nisms by neuroimaging was important. Furthermore,
at the final review of the article, four co-authors
noted a concern with this specific Delphi consensus
recommendation: ‘‘Accounting for differences between
birth-assigned male youth versus birth-assigned female
youth is important, as sex is differentially related to the
rate and pattern of cognitive development, connectome
distinctiveness, and timing of peak brain volume.’’ The
four authors felt that instead of ‘‘peak brain volume,’’
a more appropriate measurement concept might be
that of ‘‘structural brain metrics’’ (e.g., thickness and
regional volumes).

Twelve different comparison groups were proposed
in the first round of the Delphi and 8 of the 12 groups
were rated as either first or second priority by at least 1
expert in the second Delphi round. This heterogeneity
underscores the complexity of selecting comparison
groups for this research and lends support to the ex-
perts’ recommendation to engage more than one com-
parison group. The highest rated comparison groups
were untreated transgender youth matched on pubertal
stage, cisgender youth matched on pubertal stage, and a
sample from a large-scale quasi-normative database
(e.g., from the ABCD study) used as a ‘‘brain growth
curve.’’ These comparison groups are not without weak-
nesses. Untreated transgender youth may differ in their

254 CHEN ET AL.

App.0078



intensity or experience of GD, level of parent support
(e.g., are the parents against GnRHa treatment?), and
socioeconomic status of the family and access to treat-
ment (e.g., insurance coverage). A cisgender compari-
son group would lack gender-minority experience
and associated stress.

Some statements approached, but did not reach con-
sensus. For example, many experts suggested continu-
ing assessments of transgender youth through young
adulthood (mid-20s) when prefrontal development
is near completion. Assessing adaptive functioning
(everyday skills) over time due to the bidirectional
link between executive functioning and adaptive be-
haviors was also often endorsed.

Not all relevant study considerations were raised by
the Delphi panel. Neurodevelopmental impacts of
pubertal suppression in transgender youth with neuro-
developmental differences/diagnoses (e.g., attention
deficit/hyperactivity disorder and autism spectrum dis-
order) were not specifically addressed by the experts.
Yet, evidence suggests an overoccurrence of neurodi-
versity characteristics (especially related to autism)
among gender-referred youth.55,63–66 The neurodeve-
lopmental impacts of pubertal suppression on neurodi-
verse gender-diverse youth might well be different
than in neurotypical gender-diverse youth, given vari-
ations in neurodevelopmental trajectories observed
across neurodevelopmental conditions.67–69

This study included experts from a range of relevant
disciplines—a strength and also a possible limitation.
The varied disciplines allowed for a broader range of
ideas and perspectives, but some specialized recom-
mendations might not have been sufficiently under-
stood by Delphi experts from other disciplines. It is
possible that some useful recommendations were lost
in the process because few experts had backgrounds
relevant to them. In fact, four recommendations were
dropped from consideration because more than nine
experts indicated they could not rate the item or skip-
ped the item. These four items included topics related
to advanced growth curve modeling, impact of GnRHa
on immune system functioning, multifactorial relation-
ships between GD and neurodevelopment, and challenges
associated with using alternative forms of measures in lon-
gitudinal designs. The Delphi team included experts across
the fields of neuroscience, neurodevelopment, develop-
mental measurement, and gender development; however,
most were not specialized in clinical transgender care
per se. This reflects the dearth of transgender care cli-
nicians/specialists with research productivity in ado-

lescent neurodevelopment. Thus, the experts could
comment with authority on neurodevelopment, in-
cluding gender development/dysphoria aspects of
study design, but the real-world clinical care consider-
ations may well be underdeveloped in the proposed
research design. For example, the everyday lived expe-
rience of transgender youth seeking gender-affirming
medical care would be unfamiliar to most neurodeve-
lopmental researchers. After the Delphi procedure
was completed, one panelist commented that pubertal
hormones might play a role in organizing neurodeve-
lopmental gender-related trajectories, including
identity itself, which would be important to consider
for a developmental study of gender diverse youth.

Despite these limitations, an international expert
team successfully completed an iterative Delphi proce-
dure achieving consensus around priority research de-
sign elements to study neurodevelopmental impacts
of pubertal suppression in transgender youth. The
resulting consensus parameter addresses broad design
issues, including comparison groups, longitudinal de-
sign, neurodevelopmental targets for assessment, and
measurement approaches. While it may not be possible
to incorporate all consensus methodologies into a sin-
gle study, this parameter may serve as a roadmap for
a range of research initiatives investigating pubertal
suppression treatment in transgender youth.
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ABSTRACT
two Dutch studies formed the foundation and the best available evidence 
for the practice of youth medical gender transition. We demonstrate that 
this work is methodologically flawed and should have never been used in 
medical settings as justification to scale this “innovative clinical practice.” 
three methodological biases undermine the research: (1) subject selection 
assured that only the most successful cases were included in the results; 
(2) the finding that “resolution of gender dysphoria” was due to the reversal 
of the questionnaire employed; (3) concomitant psychotherapy made it 
impossible to separate the effects of this intervention from those of hor-
mones and surgery. We discuss the significant risk of harm that the Dutch 
research exposed, as well as the lack of applicability of the Dutch protocol 
to the currently escalating incidence of adolescent-onset, non-binary, psy-
chiatrically challenged youth, who are preponderantly natal females. "Spin" 
problems—the tendency to present weak or negative results as certain and 
positive—continue to plague reports that originate from clinics that are 
actively administering hormonal and surgical interventions to youth. it is 
time for gender medicine to pay attention to the published objective 
systematic reviews and to the outcome uncertainties and definable potential 
harms to these vulnerable youth.

Introduction

In our recent paper on informed consent for youth gender transition, we recognized a serious 
problem: the field has a penchant for exaggerating what is known about the benefits of the 
practice, while downplaying the serious health risks and uncertainties (Levine et al., 2022a). As 
a result, a false narrative has taken root. It is that “gender-affirming” medical and surgical 
interventions for youth are as benign as aspirin, as well-studied as penicillin and statins, and 
as essential to survival as insulin for childhood diabetes—and that the vigorous scientific debate 
currently underway is merely “science denialism” motivated by ignorance, religious zeal, and 
transphobia (Drescher et al., 2022; McNamara et al., 2022; Turban, 2022). This highly politicized 
and fallacious narrative, crafted and promoted by clinician-advocates, has failed to withstand 
scientific scrutiny internationally, with public health authorities in Sweden, Finland, and most 
recently England doing a U-turn on pediatric gender transitions in the last 24 months (COHERE 
(Council for Choices in Health Care), 2020; Socialstyrelsen [National Board of Health and 
Welfare], 2022; National Health Service (NHS), 2022a). In the U.S., however, medical 
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organizations so far have chosen to use their eminence to shield the practice of pediatric “gender 
affirmation” from scrutiny. In response to mounting legal challenges, these organizations have 
been exerting their considerable influence to insist the science is settled (American Medical 
Association (AMA), 2022). We argued that this stance stifles scientific debate, threatens the 
integrity and validity of the informed consent process—and ultimately, hurts the very patients 
it aims to protect.

To demonstrate problems in existing research, we discussed two seminal studies that gave 
rise to the now-common practice of performing gender transitions on young people by giving 
them puberty blockers, cross-sex hormones, and “gender-affirming” surgery (de Vries et al., 2011; 
de Vries et al., 2014). We argued that these Dutch studies suffer from such profound limitations 
that they should never have been used as justification for propelling these interventions into 
general medical practice. We called for rigorous clinical research into the interventions known 
as “gender-affirming” care before these interventions are further scaled. Until such research is 
available, we urged clinicians to disclose the profound uncertainties regarding the outcomes of 
this treatment pathway to enable patients and families to make better-informed decisions about 
their care.

Our assertions drew a response from the first author of these Dutch studies (de Vries, 2022).1 
de Vries dismissed much of our criticism as a mere “misunderstanding” of their gender clinic’s 
process. While de Vries acknowledged some of the limitations in the Dutch research, she asserted 
that these gaps have since been sufficiently remedied by subsequent research from others in the 
field, rendering the practice of pediatric gender transition as proven beneficial, and ready to be 
widely scaled in general medical practice.

Having carefully examined de Vries’ counterarguments, we failed to find a single instance 
where our “misunderstanding” could explain away the significant problems that we pointed 
out. In this article, we justify our position that neither the Dutch research, nor the research 
that followed, is fit for shaping policy or treatment decisions regarding gender dysphoric 
youth at the population level. We present our response to de Vries in three sections. First, 
we provide a more complete justification for our assertions of the significant flaws in the 
foundational Dutch research. Second, we demonstrate that the claims that subsequent research 
remedied the deficiencies in the prior research are untrue. Third, we provide recommendations 
for research structure to yield reliable, trustworthy information. We conclude with the sense 
of urgency to avoid future harms by reminding readers of the intrinsic value of high-quality 
science.

Before we embark on outlining the critical methodological limitations of the Dutch research, 
we would like to make it clear that it is not our intention to discredit the Dutch clinicians’ past 
work. The quality of the Dutch studies, while unacceptably low by today’s standards, is com-
mensurate with clinical and research practices in the 1990s. The key problem in pediatric gender 
medicine is not the lack of research rigor in the past—it is the field’s present-day denial of the 
profound problems in the existing research, and an unwillingness to engage in high quality 
research requisite in evidence-based medicine.

Evidence-based medicine vs empirical-based medicine

When the Dutch clinicians launched the practice of pediatric gender transition, it was not 
uncommon for medical professionals to practice medicine based on “empirical evidence,” relying 
on expert opinion and often backed by only minimal research (Drisko & Friedman, 2019). The 
term “evidence-based medicine” and its focus on quality comparative clinical research to deter-
mine optimal treatment only emerged in the 1990s (Guyatt, 1993). The Dutch researchers began 
to medically transition gender dysphoric adolescents in the late 1980s–early 1990s—just as 
medicine was starting to undergo this major paradigm shift.

Examining the Dutch research from today’s vantage point, their gender-transitioning of youth 
is most consistent with the “innovative practice” framework. This framework allows clinicians 
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to implement untested but promising interventions for a condition which, if left untreated, might 
have dire outcomes; when existing treatment options seem ineffective; and when the number of 
affected patients is small (Brierley & Larcher, 2009; Earl, 2019). The number of adolescents 
suffering from gender dysphoria in the 1990s was exceedingly small. Evidence was starting to 
demonstrate that gender reassignment undertaken in adulthood failed to resolve trans people’s 
mental health problems (Cohen-Kettenis & Van Goozen, 1997). The Dutch clinicians hoped that 
the “less positive results among adults” (p. 266) would be remedied with early adolescent gender 
transition. In this context, the methodological deficiencies in the foundational Dutch research 
ought not to be viewed as a failure. It was never their goal to generate reliable reproducible 
research. In fact, the many irregularities, which we elucidate below, reflect the Dutch success at 
rapidly evolving their approaches to reach a point of technical excellence: convincing physical 
transformations of adolescent bodies that satisfied the young patients (Biggs, 2022). These cli-
nicians were “flying the plane while building the plane,” and their published research merely 
reflects this messy clinical reality.

The “innovative practice” model of care is a double-edged sword. On the one hand, it rapidly 
advances the medical field. On the other hand, it is capable of hurting individuals and societies 
by promoting a nonbeneficial or harmful intervention. For these reasons, it is an ethical require-
ment that as soon as viability of a new intervention is demonstrated under the “innovative 
practice” framework, the research must move into high-quality clinical research settings capable 
of demonstrating that the benefits outweigh the risks. This step is imperative because it prevents 
“runaway diffusion”—the phenomenon whereby the medical community mistakes a small inno-
vative experiment as a proven practice, and a potentially nonbeneficial or harmful practice 
“escapes the lab,” rapidly spreading into general clinical settings (Earl, 2019).

“Runaway diffusion” is exactly what has happened in pediatric gender medicine. “Affirmative 
treatment” with hormones and surgery rapidly entered general clinical practice worldwide, without 
the necessary rigorous clinical research to confirm the hypothesized robust and lasting psycho-
logical benefits of the practice. Nor was it ever demonstrated that the benefits were substantial 
enough to outweigh the burden of lifelong dependence on medical interventions, infertility and 
sterility, and various physical health risks. The studies also failed to quantify the risk to “false 
positives”—that is, those gender dysphoric youth whose distress would have remitted with time 
without resorting to irreversible medical and surgical interventions.

The speed of the “runaway diffusion” accelerated exponentially when pediatric gender dys-
phoria/transgender identity went from a relatively rare phenomenon before 2015, to one that 
impacts as many as 1 in 10–20 young people in the Western world (American College Health 
Association [ACHA], 2022; Johns et al., 2019; Kidd et al. 2021). The current politicization of 
transgender healthcare has provided further fuel to the rapid proliferation of youth gender 
reassignment. A proposal by the U.S. government to mandate healthcare entities to provide 
“gender-affirming” interventions to minors, or risk claims of “discrimination” and loss of federal 
healthcare funding is yet another example of “runaway diffusion” (Health and Human Services 
[HHS], 2022; Keith, 2022).

The difficult task of reversing runaway diffusion begins with a systematic review of evidence, 
follows with updating treatment guidelines, and culminates with de-implementation of unproven 
or harmful practices, known as “practice reversals” (Herrera-Perez et al., 2019; Prasad, 2011; Prasad 
& Ioannidis, 2014). Systematic reviews of evidence play a uniquely important role in this process. 
Rather than arbitrarily selecting studies and simply restating their results and conclusions, systematic 
reviews of evidence analyze all of the available evidence meeting pre-specified criteria and scrutinize 
the studies for methodological bias and errors, issuing an overarching conclusion about what’s 
known about the effects of an intervention based on the totality of the evidence (Higgins et al., 
2022). A “practice reversal” of pediatric gender transitions has already begun. Several recent inter-
national systematic reviews of evidence have concluded that the practice of pediatric gender 
transition rests on low to very low quality evidence—meaning that the benefits reported by the 
existing studies are unlikely to be true due to profound problems in the study designs (National 
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Institute for Health and Care Excellence (NICE), 2020a, 2020b; Pasternack et al., 2019; SBU (Swedish 
Agency for Health Technology Assessment and Assessment of Social Services), 2022). Following 
these systematic reviews of evidence, three European countries—Sweden, Finland and England—
have begun to articulate new and much more cautious treatment guidelines for gender dysphoric 
youth, which prioritize noninvasive psychosocial interventions while sharply restricting the provision 
of hormones and surgery (COHERE (Council for Choices in Health Care), 2020; Socialstyrelsen 
[National Board of Health and Welfare], 2022; NHS, 2022a).

Paradoxically, this international reckoning has had almost no influence on the U.S. gender 
medicine establishment. When Florida’s Medical Board, following an overview of existing sys-
tematic reviews (Brignardello-Peterson & Wiercioch, 2022), took on the question of regulating 
pediatric gender medicine and invited the proponents of pediatric gender transitions to reconcile 
their stance with the recent European developments, these clinician advocates were either unaware 
of the European changes, or minimized their extent and significance (Janssen, 2022 00:46:43; 
McNamara, 2022 01:45:27). More generally, when faced with questions about the rapidly growing 
numbers of youth subjected to highly invasive and often irreversible interventions based on low 
to very low quality evidence, the field of U.S. pediatric gender medicine has chosen to throw its 
weight behind two indefensible and contradictory claims: (1) that “low quality evidence” is a 
misleading technical term which actually describes high quality reliable research; and (2) that 
true high quality research can only come from randomized controlled trials, which are unat-
tainable and unethical (Drescher, 2022; McNamara et al., 2022). We refuted these misleading 
claims in our recent publication (Levine et al., 2022b).

As we begin our discussion of the profound limitations in the two foundational Dutch studies 
that have propelled the practice of pediatric gender transition into mainstream clinical practice 
worldwide, we are aware that we are mounting a serious challenge to the research that has been 
viewed by many as the “gold standard” in the field. Questioning this assumption, we welcome 
further debate. A quote from philosopher Karl Popper, perceptively invoked by Balon (2022), is 
particularly apt: “the growth of knowledge depends entirely on disagreement.”

I. The “Dutch studies” are deeply flawed

There is no argument that the Dutch experience, and in particular two Dutch studies—de Vries 
et al. (2011), and de Vries et al. (2014)—forms the foundation of the practice of youth gender 
transition. It is evident when examining prevailing treatment guidelines. The Endocrine Society’s 
statements regarding the potential benefits of puberty blockers and cross-sex hormones in gender 
dysphoric adolescents are supported only by references to these two studies (Hembree et al., 
2017, p. 12, p. 16). Similarly, the World Professional Association for Transgender Health (WPATH) 
“Standards of Care” guidelines version 7 (SOC 7)—the version under which the practice of 
medicalization of gender dysphoric youth became widespread—only references the Dutch expe-
rience (Coleman et al., 2012). Despite several newer studies available, the proponents of gender 
affirmation still correctly emphasize that “the best longitudinal data we have on transgender 
youth comes primarily out of the Dutch clinic…the Dutch studies in the Dutch model of care. 
That’s the prevailing model that most of the American clinics have based their care upon” 
(Janssen, 2022, 00:47:42). de Vries in her response to us, also agrees with this: “…indeed, as of 
today, the Dutch papers, and especially the de Vries et al., 2014 study, are still used as main 
evidence for provision of early medical intervention including puberty blockers in transgender 
youth (de Vries et al., 2014)” (de Vries, 2022, p. 2).

The two main Dutch studies in question, de Vries et al., 2011, and de Vries et al., 2014 (from 
here on, “the Dutch studies”) convincingly demonstrated that hormonal and surgical interventions 
can successfully change the phenotypical appearance of secondary sex characteristics of adoles-
cents and young adults. What the studies failed to show, however, is that these physical changes 
resulted in meaningful psychological improvements significant enough to justify the adverse 
effects of the treatment—including the certainty of sterility.

App.0086



JoUrnAl of Sex & mAritAl therApy 5

Besides the lack of control group and a small final sample of 55 cases, with key outcomes 
available for as few as 32 individuals, there are three major areas of concern that render these 
studies unfit for clinical or policy decision-making.

A. High risk of bias: The Dutch studies suffer from multiple sources of bias which under-
mine confidence into the reported “benefits.” The subject selection assured that only the 
most successful cases at each treatment stage were included in reported results. The 
linchpin finding of “resolution of gender dysphoria” is entirely invalid, since the home-
grown gender dysphoria scale and its scoring mechanism were reversed after treatment, 
essentially guaranteeing a significant post-surgical drop in “gender dysphoria” scores. The 
finding of modest psychological benefits was compromised by the conflation of medical 
interventions with psychotherapy, making it impossible to determine whether gender 
reassignment, therapy, or the psychological maturation that occurs with the passage of 
time led to these few modest “improvements.”

B. Incompleteness of evidence regarding physical health risks: The Dutch studies did not 
evaluate physical health outcomes of “gender-affirmative” treatments, even though adverse 
effects of hormonal interventions on bone and brain had been hypothesized from the 
start (and were confirmed by subsequent research). Even without setting out to assess 
the risks, the Dutch research inadvertently revealed that the rate of short-term morbidity 
and mortality associated with “gender-affirming” interventions may be as high as 6%-7%.

C. Poor generalizability/applicability to current cases: Today, most youth suffer from 
post-pubertal onset of gender dysphoria and significant mental illness—two clinical pre-
sentations the Dutch explicitly disqualified from their studies. As such, none of the Dutch 
findings are applicable to most of the youth seeking treatment today.

de Vries (2022) disputed only our assertion that the studies suffer from high risk of bias and 
therefore their findings of benefits are unreliable. She did not comment on our arguments that the 
research failed to assess physical health risks and were not generalizable to the majority of currently 
presenting cases. It is unclear if this silence indicates agreement or disagreement. Below, we address 
each of our points in greater detail, concluding with an additional observation about the overall 
lack of equipoise—genuine uncertainty about which treatment options are superior (London, 2017), 
which limits the utility of the Dutch research beyond describing a small-scale “innovative practice.”

A. High risk of bias in the Dutch research

de Vries rejected our assertion that the Dutch findings suffer from a high risk of bias and 
insisted that we mistook the study protocol’s careful process of establishing study eligibility for 
“bias.” To clarify, we use the term “risk of bias” in a strict methodological sense. It refers to a 
systematic error, or deviation from the “truth” in study results (Boutron et al., 2022; Socialstyrelsen 
[National Board of Health and Welfare], 2022). Observational research conducted in the context 
of ongoing clinical care is often subject to risk of bias (Nguyen et al., 2021), which is one of 
the main reasons why rigorous clinical research using robust research designs must follow. In 
the case of the Dutch studies, we identified three major sources of bias, or systematic error, 
involving: (1) case selection; (2) measurement of outcomes, and (3) confounding.

1. Bias in case selection: Only the “best-case scenario” cases made it into the Dutch studies’ 
“completers”
Because of an unusual case selection and reporting methodology, the Dutch studies inadvertently 
reported on only their best-case outcomes at each of the three phases of treatment (puberty 
blockers, cross-sex hormones, and surgery)—while failing to report the outcomes of the less 
positively affected, or even harmed, cases. de Vries disagreed with this assertion, continuing to 
insist that “participation was based on consecutive referral” (de Vries, 2022, p. 4).
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Below, we present evidence that the claim of consecutive referral-based prospective case selec-
tion is not technically accurate. The actual case selection for the original sample of 70 
puberty-blocked cases (de Vries et al., 2011) was retrospective and inadvertently biased toward 
including cases with favorable outcomes. The outcome reporting methodology in the second 
and final Dutch study (de Vries et al., 2014), which evaluated the final outcomes post-surgery, 
further biased the results toward reporting on the most favorable cases.

de Vries et al., 2011 (“puberty blocker” study). The 70 cases comprising the entire sample for 
the “puberty blocker” study (de Vries et al., 2011) were retrospectively, non-randomly selected 
from a larger group of consecutively referred 111 cases. According to both the original study, 
and de Vries’ response to us, to participate in the “puberty blocker” study, a study subject already 
had to be starting the next phase of treatment with cross-sex hormones:

Of the 196 consecutively referred adolescents…111 (those below age 16) had started puberty suppression…
In the 2011 study we evaluated the first 70 of those 111 who were about to start with the next step of 
their treatment, affirming hormones, around the age of 16 years. (de Vries, 2022, p. 4)2

Using the start date of the next phase of treatment (cross-sex hormones) as the defining inclusion 
criterion for the study of the prior phase of the treatment (puberty blockers) introduced serious bias.

First, had any of the original 111 study subjects been harmed by puberty blockers or chosen 
to stop the treatment, they would never have advanced to the next phase, and thus, they had 
no chance of being included in the puberty blocker study, skewing the sample. Second, since 
the Dutch considered the puberty suppression phase both a treatment and a diagnostic phase 
(Cohen-Kettenis & van Goozen, 1998), the more complex cases may have remained in the 
puberty blocked phase longer. As de Vries’ predecessors explained, subjects for whom the psy-
chotherapist or parents had doubts, or where “the personal situation of the youngster” was more 
complicated, were delayed from starting cross-sex hormone treatment, which was the first stage 
the Dutch researchers considered to have an “irreversible” effect (Gooren & Delemarre-van de 
Waal, 1996, p. 11). This would further skew “the first 70 of those 111 who were about to start 
with the next step of their treatment, affirming hormones” (de Vries, 2022, p. 4)—the entire 
puberty blocker study sample—toward the most clinically straightforward and stable cases.

Third, such an unusual case selection methodology may have skewed the sample toward an 
older age than was stipulated by the protocol. Since to be eligible for the “puberty blocker” 
study, a subject had to have been deemed ready to start the next phase of cross-sex hormones, 
which required a minimum age of 16 (accroding to the Dutch protocol version published in 
2012, de Vries, 2012), all else being equal, older subjects had a greater chance of being included 
than younger ones. This may explain why the sample of 70 selected subjects was on average, 
age 15 when started on puberty blockers rather than age 12 as outlined by the protocol, which 
introduced another source of systematic error, by biasing the sample toward subjects with greater 
physical and cognitive maturity.

Given that the 2011 Dutch study’s main goal was to evaluate the novel use of puberty blockers 
for gender dysphoria in a prospective cohort study (de Vries et al., 2011), the study should have 
enrolled, and reported the outcomes of, all of the intent to treat cases based on the date of 
eligibility to start puberty suppression—not cross-sex hormones.

It is notable that the only attempt to replicate the 2011 Dutch study results with more than 
a handful of cases took place in the UK but failed (Carmichael et al., 2021), with the conclusion 
of “no changes in psychological function” (p. 1). We suspect the key reason for this failure was 
the fact that the UK researchers truly prospectively selected “sequentially eligible” cases for treat-
ment (Carmichael et al., 2021, p. 4) and as a result, ended with a diverse range of outcomes, 
including worsening of problems among female subjects during puberty blockade (Biggs, 2020). 
In contrast, the Dutch retrospective case selection methodology (misunderstood as prospective) 
inadvertently resulted in skewing the sample toward the best-case-scenario puberty-blocked cases. 
In our view, such case selection methodology invalidates the 2011 study conclusions of 
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psychological benefits of puberty suppression—or, as research methodologists would say, puts 
this finding at a “critical risk of bias.”

de Vries et al, 2014 (post-surgery study). Skewing the sample toward the best-case scenario cases 
is even more apparent in the 2014 study, which reported on post-surgical outcomes and assessed 
the entire “gender-affirmative” treatment pathway (de Vries et al., 2014). The 70 participants 
who began the 2014 study, already biased toward more positive outcomes, shrank to 55. Fifteen 
subjects were dropped from the study and relabeled “nonparticipants.” This subset, however, was 
not random, but instead heavily skewed toward subjects who experienced serious problems, 
including 3 who developed severe diabetes and obesity and 1 death following surgical complications. 
There is also considerable uncertainty about the outcomes of the 5 of 70 subjects (refusal, failure 
to return questionnaire, and dropping out of care) who, after several years of close contact with 
the research team, were unwilling to engage further:

Nonparticipation (n = 15, 11 transwomen and 4 transmen) was attributable to not being 1 year postsurgical 
yet (n = 6), refusal (n = 2), failure to return questionnaires (n = 2), being medically not eligible (e.g., uncon-
trolled diabetes, morbid obesity) for surgery (n = 3), dropping out of care (n =1), and 1 transfemale died after 
her vaginoplasty owing to a postsurgical necrotizing fasciitis [emphasis added]. (de Vries et al., 2014, p. 697)

In her response, de Vries repeated the assertion that because a statistical comparison of the 
15 “nonparticipants” to the 55 “participants” revealed no significant difference in their pretreat-
ment baseline characteristics, “the results of the 2014 study can be generalized with substantial 
trust to the complete group of 70” (de Vries, 2022, pp. 4–5). We strongly disagree. The “par-
ticipant” and “nonparticipant” cohorts are demonstrably different: while 100% of the 55 “par-
ticipants” had successful gender reassignment according to the study reporting, at least 27% of 
the “nonparticipant” group (4/15: 1 death and 3 cases of diabetes) did not. Not only is a statistical 
analysis of such small subgroups massively underpowered to detect differences, no statistical 
analysis of pretreatment data suggesting “similarity” can negate the reality of the markedly dif-
ferent post-treatment outcomes in two groups. Nor is it clear why the research team made the 
unusual decision to stop the study early, before the remaining 6 participants had a chance to 
complete the 1-year post-surgical follow-up.

A note on the “missing Dutch study” on the effect of cross-sex hormones. The second and final 
Dutch study (de Vries et al., 2014) combined the cross-sex hormone and post-surgical treatment 
results into a single set of outcomes. This conflation may have made some sense at the time, as 
all the hormonally-treated patients were required to undergo surgery (removal of breasts, ovaries, 
uterus, penis, testes, and construction of a neovagina) by the Dutch protocol at the time. When 
surgery is not required, only 25–35% of transgender-identified adults appear to seek “gender-
affirming” surgical procedures (Nolan et al., 2019). According to recently published data, this number 
is even smaller for youth: for every teen treated surgically, there are 15 treated only with cross-sex 
hormones (Respaut & Terhune, 2022). The inability of the Dutch research to elucidate the outcomes 
of cross-sex hormone treatments (separate from surgery) has been noted by NICE, which appropriately 
excluded the 2014 Dutch study from its systematic review of evidence (NICE, 2020b).

It is unknown whether the 4.3% of the sample (n = 3) that experienced obesity and diabetes 
sometime before the surgery was a result of the hormonal treatment; this rate appears to be 
double the expected rate for pediatric populations in the Netherlands at the time (Rotteveel 
et al., 2007; Schönbeck et al., 2011). Nor is it known if the cross-sex hormones contributed to 
the one subject who discontinued treatment due to other medical or psychological problems. 
Other research suggest that testosterone may actually increase dysphoria in female gender-dysphoric 
individuals (Olson-Kennedy, Warus, et al., 2018).

2. Bias in measurement of outcomes: The finding of “resolution of gender dysphoria” is invalid
The linchpin result of the Dutch studies is the reported resolution of gender dysphoria, as mea-
sured by the Utrecht Gender Dysphoria Scale (UGDS) (Steensma, Kreukels, et al., 2013). de 
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Vries agreed with us on this point: “the main finding remains the resolution of gender dysphoria” 
(de Vries, 2022, p. 3). According to the final Dutch study, the UGDS gender dysphoria scores 
plummeted, from a near-maximum score of 54 (maximum of 60) at baseline, to the near-minimum 
score of 16 (minimum of 12) after the final surgery (de Vries et al., 2014).

Rather than a true “resolution” of gender dysphoria, however, this spectacular drop was an 
artifact of switching the scale from “female” to “male” versions (and vice versa) before and after 
treatment, prompting a problematic reversal in the scoring. We argued that this fact alone 
invalidates the study’s main conclusion of the resolution of gender dysphoria (Levine et al., 
2022a). While de Vries conceded the use of the UGDS scale post-treatment was “not ideal” 
because “the UGDS was not…designed to be used after treatment,” she asserted that it “does 
not imply that UGDS ‘falsely’ measured the improvement in GD [gender dysphoria]” (de Vries, 
2022, p. 4). We think it is vitally important for the scientific community to recognize that the 
UGDS scale use was not merely “not ideal”—but that it entirely invalidated the Dutch study’s 
main finding.

The following hypothetical scenario clearly demonstrates the problem. A severely gender 
dysphoric, cross-sex identified female patient is asked to answer two of the UGDS questions: 
“Every time someone treats me like a girl I feel hurt” and “Every time someone treats me like 
a boy I feel hurt” (Items 2 on the “female” and the “male” versions of the UGDS scale, respec-
tively). It is likely that the patient would strongly agree with the first statement, and strongly 
disagree with the second. The first answer would lead to the score of “5” on the UGDS gender 
dysphoria scale, indicating the highest possible level of gender dysphoria. The second answer—
which is effectively the same answer—would result in the score of “1” indicating the lowest 
possible gender dysphoria. This is because unlike the first question, which belongs to the “female” 
battery of questions, the second question belongs to the “male” battery of questions and effec-
tively assumes the subject to be male—hence, the lack of distress of being associated with 
“maleness” receives the minimum “gender dysphoria” score.

If we now consider that only the “female” scale was used for gender dysphoric females at 
baseline but was then switched to the “male” scale after the final surgery (and vice-versa for 
male subjects), it becomes clear that the remarkable drop in “gender dysphoria” the UGDS scale 
registered after surgery entirely results from switching the scale. The same gender dysphoric 
individual, effectively answering the same question (albeit linguistically inverted), in the same 
way results in either the maximum or the minimum “gender dysphoria” score—depending on 
which sexed version of the scale was used. We reproduced both the “male” and the “female” 
versions of the UGDS scale in Table 1 so that others can easily observe how switching the scale 
“sex” version consistently leads to a “drop” of the gender dysphoria score, regardless of any 
treatment effect.

When defending the choice to reverse the UGDS scale (de Vries, 2022), de Vries pointed 
out—and we agree—that it would make no sense to ask postoperative natal males to answer a 
question such as “I dislike having erections” (Table 1, UGDS-M, item 11), since they no longer 
have penises. We empathize with the Dutch researchers’ plight, as they found themselves without 
a valid tool to measure the construct of “gender dysphoria” after treatment. It is equally non-
sensical, however, to ask natal males to answer questions such as, “I hate menstruating because 
it makes me feel like a girl” (Table 1, UGDS-F, item 10)—and it makes even less sense to report 
“resolution of gender dysphoria” because they don’t “hate menstruating.”

In her response, de Vries pointed to the validation research of the UGDS dysphoria scale 
(de Vries, 2022; Steensma, Kreukels, et al., 2013). To the best of our knowledge, this work has 
never appeared in a peer-reviewed publication. In our opinion, this UGDS validation research 
missed a key opportunity to identify the threat to validity of using the UGDS scale in post-gender 
reassignment context, which should have become apparent to the Dutch research team by 2013 
when the validation paper was published. The greater community of international gender clini-
cians relying on the Dutch pioneering experience was not alerted to the need to find another 
instrument that can provide a valid pre-post “gender dysphoria” measure. Instead, the validation 
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research buttressed the problematic practice of using UGDS to measure the level of gender 
dysphoria after gender reassignment by stating: “From follow-up studies it was already known 
that gender dysphoria, as measured by the UGDS, disappeared post gender reassignment. These 
qualities make the instrument useful for clinical and research purposes” (Steensma, Kreukels, 
et al., 2013, p. 56). This statement is misleading, as the finding of the “disappearance” of gender 
dysphoria post-gender reassignment in the past “follow-up” research came from studies that also 
switched the sexed scale versions post-treatment, as Dr. de Vries pointed out in her response 
to us (de Vries, 2022).

Thus, in a spectacular display of circular reasoning, the scale validation research claimed that 
the follow-up research endorsed the use of the inverted UGDS scale version post gender reas-
signment, while the follow-up research defended this unusual practice by pointing to the vali-
dation research. de Vries doubled down on this circular reasoning in her response to our critique 
(de Vries, 2022):

Levine et al. (2022) questions whether the improvement in gender dysphoria does then not stem from this 
switching, and not from the treatment? However, this seems turning the matter around. What the measure 
shows, the disappearance or resolution of gender dysphoria, is what the gender affirming treatment is 
aimed to resolve. (pp. 3–4)

At least three research groups noted the critical threat to the validity of the finding of “res-
olution of gender dysphoria” due to the switching of the scale (Biggs, 2022; McGuire et al., 2020; 
van de Grift et al., 2017). McGuire et al. (2020) explicitly stated, “Because the original UGDS is 
composed of two scales, it is impossible to determine if this is a real difference in gender dys-
phoria between groups or if this is an artifact of measurement error (p. 195).

The likely meaning of the “plummeting” gender dysphoria scores. What, if anything, did the 
“plummeting” gender dysphoria scores post scale-flipping signal, if not the “disappearance of 
gender dysphoria” claimed by the Dutch researchers? We posit that the UGDS scale can only 
measure the construct for which it was originally designed and validated to measure—the level 
of incongruence between natal sex and gender identity leading to the provision of the DSM 
diagnosis (Cohen-Kettenis & van Goozen, 1997; Iliadis et al., 2020; Steensma, Kreukels, et al., 
2013). This is true whether the scale is used before or after treatment, and whether the “treatment” 
in question is “gender-affirmation” with hormones and surgeries, psychotherapy, or mere “watchful 
waiting,” with the scale administered at various time points.

Table 1. utrecht Gender Dysphoria Scale, adolescent Version (de Vries, Cohen-Kettenis, & Delemarre-van de Waal, 2006). 
response categories are agree completely, agree somewhat, neutral, disagree somewhat, disagree completely.

uGDS-f (female) 
response categories are: agree completely, agree 
somewhat, neutral, disagree somewhat, disagree 
completely. items 1, 2, 4–6 and 10–12 are scored from 5 
to 1; items 3 and 7–9 are scored from 1 to 5.

uGDS-M (male) 
response categories are: agree completely, agree somewhat, 
neutral, disagree somewhat, disagree completely. items are 

all scored from 5 to 1.

1. i prefer to behave like a boy. 1. My life would be meaningless if i would have to live as a 
boy.

2. every time someone treats me like a girl i feel hurt. 2. every time someone treats me like a boy i feel hurt.
3. i love to live as a girl. 3. i feel unhappy if someone calls me a boy.
4. i continuously want to be treated like a boy. 4. i feel unhappy because i have a male body.
5. a boy’s life is more attractive for me than a girl’s life. 5. the idea that i will always be a boy gives me a sinking 

feeling.
6. i feel unhappy because i have to behave like a girl. 6. i hate myself because i’m a boy.
7. living as a girl is something positive for me. 7. i feel uncomfortable behaving like a boy, always and 

everywhere.
8. i enjoy seeing my naked body in the mirror. 8. only as a girl my life would be worth living.
9. i like to behave sexually as a girl. 9. i dislike urinating in a standing position.
10. i hate menstruating because it makes me feel like a 

girl.
10. i am dissatisfied with my beard growth because it 

makes me look like a boy.
11. i hate having breasts. 11. i dislike having erections.
12. i wish i had been born as a boy. 12. it would be better not to live than to live as a boy.
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The fact that after gender reassignment, the UGDS scores were low on the opposite-sex scale 
indicates that the subjects would have scored high on the natal sex scale, which corresponds to 
a persistence in transgender identity. This is the only plausible interpretation of the “plummeting” 
UGDS scores that survives in the context of the scale questions and the linguistic and numerical 
gymnastics the scale underwent in the post-gender-reassignment context. The finding of per-
sistence of transgender identity is not unexpected, especially since the Dutch researchers selected 
subjects with lifelong extreme cross-sex identification and follow-up was only 1.5 years post-surgery. 
What it does not mean is that the feeling of “incongruence” resolved. This point is underscored 
by the long-term follow-up data on male-to-female Dutch transitioners, presented at the WPATH 
2022 Symposium by Dr. van der Meulen (Steensma et al., 2022). Nearly a quarter of the par-
ticipants have felt that their bodies were still too masculine, and over half have experienced 
shame for the “operated vagina” and fearful their partner will find out their post-surgical sta-
tus—despite registering low “gender dysphoria” UGDS scores (Steensma et al., 2022).

3. Bias from confounding: Psychotherapy was comingled with medical interventions
Although the Dutch research is frequently commended for having demonstrated “psychological 
improvements,” an examination of the outcomes reveals that standard measures of psychological 
functioning such as anxiety, depression, anger, and global function showed very little clinically sig-
nificant change after treatment (Levine et al., 2022a). de Vries acknowledged that a number of 
psychological measures showed no meaningful change, but insisted that the “more robust” measures, 
such as Child Behavior Check List (CBCL) and Youth Self Report (YSR), did show clinically relevant 
changes (de Vries, 2022, p. 3). She also noted that post-intervention, the sample of gender dysphoric 
youth in the Dutch research functioned at a similarly high level as their non-dysphoric peers, which 
was also an indicator of success. We have three observations about this response.

First, the impressive drop in the percentage of cases in the “clinical” range for CBCL and 
YSR (de Vries et al., 2014) was only apparent after dichotomizing these scales into the “clinical” 
(problematic) versus “non-clinical” ranges. In comparison, the sample’s average post-intervention 
score changes on these scales were much more modest. For example, while the 2014 Dutch 
study points out that the “percent in the clinical range dropped from 30% to 7% on the YSR/
ASR,” which looks like an impressive reduction, the average t-scores dropped from 54.72 before 
treatment, to 48.53 after surgery (de Vries et al., 2014, p. 702). Both before and after t-scores 
were 60—typically interpreted as having no clinically significant symptoms (Achenbach & Rescorla, 
2001). This suggests the reported improvements in CBCL and YSR came from relatively small 
score changes, which are of limited clinical significance, even if in the process the clinical 
threshold is crossed for some cases.

Second, while de Vries points to the post-treatment similarity in function of the gender-dysphoric 
group to the general population as evidence of treatment success, it is not known how different 
the groups were from the general population pretreatment. According to earlier research by 
Cohen-Kettenis and van Goozen (1997), which presumably utilized similar selection criteria, 
“when both pre- and posttest group means were compared with Dutch normative data, all scores 
turned out to be within the average range [emphasis added]” (p. 269). Smith et al. (2001) confirm 
this and explicitly state that both pretreatment and post-treatment, the group of gender dysphoric 
youth selected for the interventions were “normal functioning” as compared to their age peers 
in the Netherlands (Smith et al., 2001, p. 477). If the sample used in the two Dutch studies, 
which was recruited several years later but used the same careful case selection criteria, bears 
resemblance to the sample described by this earlier Dutch research, then the reported post-treatment 
similarities in psychological function between the “treated” group and the general population of 
peers should not be attributed to gender reassignment.

Third, and perhaps most relevant to this discussion, is the question of whether any of the 
reported changes in post-treatment psychological function scores, clinically significant or not, 
can be reasonably attributed to gender reassignment—or if these changes were influenced by 
confounding factors not accounted for in the research design. As noted by the authors of the 
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CBCL and YSR scales that de Vries says she favors, “improvement in scores from before to after 
services does not prove that the services were responsible for improvement. Other explanations 
are possible, such as (a) children’s problems tend to decrease as they get older; (b) the people 
providing the data may report improvements because they believe that the services helped, and 
(c) the test-retest attenuation effect (a general tendency for people to report fewer problems at 
a second assessment)” (Achenbach & Rescorla, 2001, p. 183).

In addition to the general sources of confounding in uncontrolled studies relying on “before 
and after” measures, a vital source of confounding in the Dutch studies has been hiding in plain 
sight: All the subjects received psychotherapy at the same time they were undergoing gender 
reassignment. This comingling of interventions makes it impossible to determine which of the 
interventions “worked.”

Psychotherapy was a key element in the Dutch protocol. Contrary to the now-common but 
erroneous assertion by the U.S. gender medicine establishment that psychotherapy for gender 
dysphoria is akin to “conversion” and should be avoided or even banned (Cantor, 2020), the 
Dutch studies reveal that psychotherapy was a key element of the protocol. According to the 
Dutch protocol, “[i]n cases involving confusion about gender feelings, psychotherapy and peer 
support can be helpful in resolving the confusion and coming to self-acceptance [emphasis added]” 
(de Vries, Cohen-Kettenis & Delemarre-van de Waal, 2006, p. 87). Not only was psychotherapy 
thought to be beneficial, but apparently it was a core part of the intervention: “…the adolescents 
were all regularly seen by one of the clinic’s psychologists or psychiatrists. Psychological or social 
problems could thus be timely addressed” (de Vries et al., 2011, p. 2281). The researchers 
acknowledge that psychotherapy “…may have contributed to the psychological well-being of 
these gender dysphoric adolescents” (de Vries et al., 2011, p. 2281).

A discussion of the utility of psychotherapy to ameliorate gender dysphoria and related psy-
chological distress is outside the scope of this article, other than to point out that the results 
of at least two studies suggest that psychological interventions are associated with improvements 
in two of the outcome domains—gender dysphoria (van de Grift et al., 2017) and global function 
(Costa et al., 2015)—absent any medical interventions.

B. Incompleteness of evidence regarding risks

Failure to consider the physical health risks of “gender-affirming” endocrine and surgical interventions 
is another methodological weakness of the Dutch studies. This omission is surprising since the Dutch 
team hypothesized that hormonal interventions might adversely impact bone and brain development 
several years before their seminal studies commenced (Delemarre-van de Waal & Cohen-Kettenis, 
2006, p. 134). As discussed earlier, the Dutch studies did, however, report on the cases that were 
reclassified from “participants” to “non-participants,” and listed the reasons for the nonparticipation, 
which revealed a possible 6–7% rate of associated adverse events.

Several studies since have confirmed likely adverse health effects of hormonal interventions, 
although their long-term impact on future health is not yet known. Research suggests that youth 
treated with puberty blockers develop problems with bone density accrual (Biggs, 2021; Nokoff 
et al., 2022) and that bone density may be impaired even after treatment with cross-sex hormones 
is initiated (Klink et al., 2015). Other research suggests heightened insulin resistance (Nokoff 
et al., 2021), elevated blood pressure, elevated triglycerides, and impaired liver function 
(Olson-Kennedy, Okonta, et al., 2018). Cross-sex hormone administration places adolescents in 
the medical category of early life indicators of future cardiovascular disease (Jacobs et al., 2022).

These adverse changes, already evident after a relatively short period of hormonal interven-
tions, do not bode well for long-term health, since “gender-affirming” hormones are prescribed 
with the presumption of ongoing, lifelong treatment essential for maintaining a masculinized or 
feminized appearance. It is likely that other medical risks will emerge in the future. Patients 
and their families cannot make informed decisions about a treatment when the physical health 
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risks are assumed to be minimal and not reported, and only the potential psychological benefits 
are considered.

C. Poor generalizability/applicability to currently presenting cases

Given the dramatic change in the epidemiology of youth gender dysphoria which occurred after 
the studies were published (Levine et al., 2022a), the question of the applicability of the Dutch 
research to the current clinical dilemmas is one of the most important questions to interrogate 
in the field of pediatric gender medicine today.

Generalizability/applicability questions whether “available research evidence can be directly 
used to answer the health and healthcare question at hand” (Schünemann et al., 2022). We 
asserted and continue to assert that the Dutch studies are not applicable/generalizable to most 
gender dysphoric youth presenting today. This is evidenced by two facts: (1) the most common 
profile of youth seeking gender transition today is an adolescent with postpubertal emergence 
of a transgender identity and significant uncontrolled mental health comorbidities; (2) the Dutch 
researchers explicitly disqualified such patients from their studies because of their concern that 
the risks of early gender transition might outweigh the benefits.

1. Most of today’s adolescents have postpubertal onset of trans identity and comorbid 
mental illness
Until about a decade ago, most patients seen by gender clinics were very young boys who wished 
to be girls and most of these children subsequently lost their cross-sex identification before 
reaching adulthood (Hembree et al., 2017; Ristori & Steensma, 2016; Singh et al., 2021). Today, 
the majority are female adolescents (de Graaf et al., 2018; Kaltiala-Heino et al., 2018; Zhang 
et al., 2021) with previously gender-normative childhoods whose trans identity emerged around 
or after puberty (Hutchinson et al., 2020; Zucker, 2019). Many suffer from significant preexisting 
mental illness such as depression and anxiety or neurocognitive challenges such as autism spec-
trum disorder (ASD) or attention deficit hyperactivity disorder (ADHD) (Becerra-Culqui et al., 
2018; de Graaf et al., 2021; Kaltiala-Heino et al., 2015; Kozlowska et al., 2021; Strang et al., 2018; 
Thrower et al., 2020).

The presentation of adolescent-onset gender dysphoria is not entirely new—what’s new is its 
scale. As with many trends, the change occurred “gradually, then suddenly.” While there was 
evidence of it in the mid-2000s, around 2014–2015 the presentation of pediatric gender dysphoria 
in the Western world sharply shifted, from childhood-onset that skewed toward males, to 
adolescent-onset with a preponderance of females with mental health problems (Aitken et al., 
2015; de Graaf et al., 2018). The Dutch researchers began their experiments with pediatric gender 
transition well before this demographic shift began to dominate clinical presentations of youth 
gender dysphoria.

Finland’s national pediatric gender program was among the first to sound the alarm regarding 
the changing epidemiology of gender dysphoria presentation in youth. In 2015, they began 
observing that the youth presenting for treatment were primarily females who “do not fit the 
commonly accepted image of a gender dysphoric minor” (Kaltiala-Heino et al., 2015). The Finnish 
researchers saw a new pattern of “severe psychopathology preceding onset of gender dysphoria,” 
with 75% already in treatment for other psychiatric issues when their gender dysphoria emerged. 
By 2019, the Finnish gender program was in full-alarm mode: “Research on adolescent onset 
gender dysphoria is scarce, and optimal treatment options have not been established… The 
reasons for the sudden increase in treatment-seeking due to adolescent onset gender dysphoria/
transgender identification are not known” (Kaltiala-Heino & Lindberg, 2019, p. 62). This changing 
epidemiology was noted by other Nordic countries as well (Kaltiala, Bergman, et al., 2020).

The novel presentation of youth gender dysphoria was also reported by the largest pediatric 
gender clinic in the world at the time, the UK’s GIDS/Tavistock (de Graaf et al., 2018). The 
now-famous graph of the GIDS data shows a trickle of gender dysphoric youth in years past 
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turning into a tidal wave by 2015, with a significant overrepresentation of teen girls. Between 
2009 and 2016, the number of gender dysphoric females increased more than 70 times (de Graaf 
et al., 2018). The UK researchers concluded:

The steep increase in birth-assigned females seeking help from gender services across the age range highlights 
an emerging phenomenon. It is important to follow birth-assigned females’ trajectories, to better understand 
the changing clinical presentations in gender-diverse children and adolescents and to monitor the influence 
of social and cultural factors that impact on their psychological well-being. (de Graaf et al., 2018, p. 4)

The number of gender dysphoric youth referrals in the UK doubled again between 2020–2021 
and 2021–2022 (NHS, 2022b).

While U.S. population-level data are hard to come by due to the country’s decentralized and 
highly fragmented health care system, recent research shows that the number of gender dysphoric 
teens has also sharply risen in recent years, with a nearly 70% increase just between 2020 and 
2021 (Respaut & Terhune, 2022). Combined with U.S. medical chart data samples, which show 
that the composition of the population changed “from predominantly transfeminine to…pre-
dominantly transmasculine in children and adolescents” (Zhang et al., 2021, p. 390) and that 
over 70% of gender dysphoric youth had been diagnosed with ASD, ADHD and other mental 
health problems before their diagnosis of gender dysphoria (Becerra-Culqui et al., 2018), it is 
apparent that the U.S. has not been immune to this remarkable epidemiologic trend that has 
engulfed youth in the Western world.

This now-ubiquitous presentation of gender dysphoria in troubled adolescents with previously 
gender-normative childhoods lacks a DSM-5-TR descriptor (American Psychiatric Association 
[APA], 2022), leaving clinicians to refer to it by many names, including adolescent-onset gender 
dysphoria; postpuberty adolescent-onset transgender history; and rapid-onset gender dysphoria (ROGD). 
The latter term was introduced by a U.S. researcher (Littman, 2018). Despite the controversy that 
Littman’s hypotheses generated in the gender medicine establishment (Marchiano, 2018), her 
research withstood a second round of rigorous peer review (Littman, 2020). Subsequent detran-
sitioner research lent further support to the ROGD hypothesis, with patients themselves reporting 
“that their gender dysphoria began during or after puberty and that mental health issues, trauma, 
peers, social media, online communities, and difficulty accepting themselves as lesbian, gay, or 
bisexual were related to their gender dysphoria and desire to transition” (Littman, 2021, p. 15). 
Even WPATH, which in 2018 strongly objected to Littman’s research (WPATH, 2018), conceded 
in its 2022 “Standards of Care 8” that while no one has attempted to replicate Littman’s research, 
it is apparent that “[f]or a select subgroup of young people, susceptibility to social influence 
impacting gender may be an important differential to consider” (Coleman et al., 2022, p. S45).

The novel phenomenon of high numbers of young people declaring a transgender identity 
for the first time in adolescence, often in the context of preexisting mental illness and/or trauma 
and social difficulties, has been described by several other mental health clinicians (Hutchinson 
et al., 2020; Schwartz, 2021; Zucker 2019). The only exception to the trend of mentally struggling 
adolescents presenting with gender dysphoria is the Amsterdam gender clinic itself, which has 
also seen an influx of teens and the preponderance of girls, but apparently without the mental 
health problems (Arnoldussen et al., 2020). Nonetheless, writing for the American journal 
Pediatrics, de Vries recognized the emergence of this new clinical phenomenon, noting that 
“gender identity development is diverse, and a new developmental pathway is proposed involving 
youth with postpuberty adolescent-onset transgender histories” (de Vries, 2020, p. 1) and noting 
that “some case histories illustrate the complexities that may be associated with later-presenting 
transgender adolescents and describe that some eventually detransition (de Vries, 2020, p. 2).

2. The Dutch studies disqualified cases most commonly presenting today: Adolescents with 
recent-onset gender dysphoria, nonbinary identities, or mental illness
From the outset in the late 1990s when the Dutch researchers first began to report on the results 
of youth gender transitions, they made it clear that their focus was exclusively on youth with 
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complete cross-sex identification “from toddlerhood onwards” (Cohen-Kettenis & van Goozen, 
1998, p. 1). Furthermore, there was a strict requirement of psychological stability:

First, they must have shown a lifelong extreme and complete crossgender identity/role [emphasis added]. 
Around puberty these feelings and behaviors must have become more rather than less pronounced. Second, 
they must be psychologically stable [emphasis added] (with the exception of depressed feelings, which often 
are a consequence of their living in the unwanted gender role) and function socially without problems 
(e.g., have a supportive family, do well at school). (Cohen-Kettenis & van Goozen, 1997, p. 265)

Of note, youth with non-binary identities, common today (Green et al., 2022), were ineligible 
for medical interventions according to the Dutch protocol, and instead needed psychotherapy: 
“adolescents… whose wish for sex reassignment seems to originate from factors other than a 
genuine and complete cross-gender identity are served best by psychological interventions [emphasis 
added] (de Vries et al., 2006, pp. 87–88).

Thus, the Dutch protocol explicitly excluded the characteristics of adolescents presenting to 
clinics in recent years—those whose trans-identities emerged around puberty; non-binary pre-
sentations without the wish for a complete cross-sex reassignment; or cases of gender dysphoria 
accompanied by significant uncontrolled mental illness. The high level of psychological func-
tioning of the Dutch cohort at baseline serves as evidence that these selection criteria were 
indeed followed at the time (de Vries et al., 2011). The fact that “gender-affirming” interventions 
are now provided to the very segment that was explicitly excluded from the eligibility in the 
foundational studies is alarming.

D. Failure to consider alternatives (lack of research equipoise)

The Dutch researchers began their research into treatments of gender-dysphoric adolescents with 
the foregone conclusion that children who had life-long gender dysphoria and who continue to 
be cross-sex identified as adolescents would inevitably grow up to be transgender-identified 
adults. This assumption, based on “expert observations” from a handful of cases (O’Malley & 
Ayad, 2022; Cohen-Kettenis & van Goozen, 1997), has never been tested in rigorous comparative 
research. Further, the research team assumed that the only feasible treatment for these adoles-
cents is early gender transition, and that psychotherapy alone is ineffective—also without testing 
this assumption through research. This violates the key requirement of equipoise in research—the 
principle that clinical investigators must approach research with genuine uncertainty regarding 
diagnostic, prevention, and treatment options—and allocate individuals to interventions in a 
manner that allows for generation of new knowledge (Freedman, 1987; London, 2017).

In fact, as de Vries’ response to us emphasizes, the Dutch researchers continue to hold such 
firm belief into the beneficial nature of gender reassignment for youth, that they are far more 
concerned with the risk of “nontreatment” with hormones and surgery than they are with the 
possibility that the youth undergoing transition may not have needed such drastic interventions 
(de Vries, 2022, p. 3). However, some of the earlier research on the “non-treated” gender-variant 
and gender dysphoric adolescents challenges the assumptions of the permanence of trans identity 
in teens.

1. Non-treatment of “referred” adolescents with significant mental illness
Because of the careful case selection, the Dutch protocol rejected some youth from eligibility 
for gender reassignment due to serious “psychological or environmental problems” (Smith et al., 
2001, p. 473). According to the study that followed the trajectories of these youth, the majority 
no longer wished to undergo gender transition once they reached adulthood.

Smith et al. (2001) reported that individuals rejected from gender reassignment in adolescence 
found noninvasive ways to deal with their gender dysphoria, and gender dysphoria significantly 
diminished. Upon follow-up 1–7 years later, only 20% of the rejected subjects (6/27) underwent 
gender reassignment as adults, while 80% refrained from it. Among those who remained med-
ically untreated and participated in follow-up research, a remarkable 80% (11/14) “did not feel 
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any regrets about having refrained from SR [sex reassignment] or being rejected….” Only 7% (1 
of 14) expressed strong regret (Smith et al., 2001, p. 477).

Data from the study by Smith et al. (2001) raise the possibility that the majority of those 
rejected from hormonal interventions not only were unharmed by waiting but benefited from 
“nontreatment” with gender reassignment in adolescence. Unlike the medically and surgically 
treated subjects, the “rejects” completed uninterrupted physical and psychological development, 
avoided sterility, maintained their sexual function, eliminated their risk of iatrogenic harm from 
surgery, and avoided the need for decades of dependence on cross-sex hormones. These cases 
also demonstrate that the assumption that “adolescents do not desist” was not true even at the 
time the Dutch team first introduced gender transitions of youth. It is even less true now, with 
research showing 10-30% rates of detransition among those who were trans-identified in ado-
lescence and young adulthood (Boyd et al., 2022; Hall et al., 2021; Roberts et al., 2022). The 
long-term follow-up data on the Dutch adolescent transitioner cohort recently presented at the 
WPATH 2022 Symposim (Steensma et al., 2022) also suggest that the rate of cross-sex identi-
fication was not as stable as originally expected, with a sizable percentage reporting one or more 
instances of identity changes after treatment completion, especially among the individuals on 
the autistic spectrum (Steensma et al., 2022).

2. Non-treatment of “gender variant” youth in a community sample
Another study, also from the Netherlands, that took place before the practice of pediatric gender 
transition became widespread (Steensma, van der Ende, et al., 2013), also sheds light on what 
happens when childhood and adolescent gender-variance remains medically untreated. This large 
prospective longitudinal study based on a community sample (n = 879) found that about 6% of 
children (n = 51) ages 7–8 in a community sample were identified as “gender variant.” At follow-up 
24 years later, when the subjects were on average in their early 30s, not a single individual from 
the previously “gender-variant” subgroup of 51 children sought to undergo gender reassignment, 
despite the availability of these services.

There are three noteworthy observations in this study. First, the rate of “gender variance” of 
6% reported in the community sample is remarkably similar to the current rate of transgender 
identification in U.S. youth of 2–9% (Johns et al., 2019; Kidd et al. 2021). Second, the gender-variant 
children were roughly 8–15 times more likely to grow up to be gay, lesbian, or bisexual adults 
compared to gender-normative youth. Gender variance is a common precursor to future homo-
sexuality (Korte et al., 2008) and in fact in the Dutch studies, 97% of youth were gay, lesbian, 
or bisexual relative to their natal sex (de Vries et al., 2011). Third, only one of the 879 individuals 
in the sample underwent a male-to-female gender reassignment as an adult—and the individual 
had not been deemed “gender-variant” as a child (Steensma, van der Ende, et al., 2013, p. 2729). 
This challenges the current focus on medical interventions at increasingly younger ages.

The fact that none of the “gender variant” children in the sample sought gender reassignment 
as adults, when the study was published in 2013, merits scrutiny. These children would have 
been coming “of age” just a few years before the Dutch researchers conceived of the notion of 
juvenile transsexual and began to offer gender reassignment to adolescents. Thus, these children 
just missed the clinical shift in the Dutch practice—and perhaps not coincidentally, apparently 
all avoided the lifelong burden of living as a gender-reassigned individual.

The title of de Vries’ commentary, Ensuring Care for Transgender Adolescents Who Need It 
(de Vries, 2022) prompts us to pose two questions. First, has the availability of the Dutch pro-
tocol itself created the “need?” Second, absent clear criteria to separate a young person’s “wish” 
from a “need,” will research rigor be required to demonstrate that the benefits outweigh the risks?

II. Newer research claiming benefits of youth gender transition is even more flawed

de Vries acknowledged that the Dutch research suffers from some limitations but insisted that 
newer research has sufficiently addressed these problems. She criticized us for not including a 
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review of newer studies that “consistently demonstrate improved or stable psychological func-
tioning, body image, or treatment satisfaction varying from three months to up to two years 
from the initiation of treatment” (de Vries, 2022, p. 5). We are familiar with the seven studies 
de Vries mentions—as well as a number of other recent studies. What these studies “consistently 
demonstrate” is the art of spin—a well-documented problem in biomedical research where 
researchers “distort the interpretation of results and mislead readers so that results are viewed 
in a more favorable light” (Chiu et al., 2017). Due to length concerns, we discuss only three 
examples— Carmichael et al. (2021), Costa et al. (2015), and Tordoff et al. (2022). Most of the 
current research on the purported benefits of “gender-affirming care” suffers from similar 
limitations.

The UK study of puberty blockers by Carmichael et al. (2021), which attempted to replicate 
the Dutch puberty blocker study’s findings of psychological improvements (de Vries et al., 2011), 
failed to demonstrate psychological improvements, conceding that its results are “in contrast to 
the Dutch study” (Carmichael et al., 2021, p. 19). The study found problems in bone mass 
density accrual among puberty-blocked youth. These problematic findings take on a decisively 
positive spin in the study conclusions, which refocus the reader on the positive “overall patient 
experience of changes on GnRHa treatment”; dismiss bone density problems as merely “consistent 
with suppression of growth”; and camouflage the failure to replicate the psychological benefits 
of puberty suppression by simply stating, “we identified no changes in psychological function” 
(Carmichael et al., 2021, p. 2). de Vries aided in the positive interpretation of the results by 
recasting the lack of improvement in psychological function following puberty suppression, as 
a positive finding of “stable psychological function” (de Vries 2022, p. 5)—yet it has never been 
demonstrated that psychological function of gender dysphoric adolescents with high baseline 
mental health function, as was required by the study criteria, would be expected to deteriorate 
absent intervention.

Spin also characterizes Costa et al. (2015), which compared psychosocial functioning of gender 
dysphoric youth who were puberty-suppressed to those who were delayed for medical treatment 
and received only psychotherapy. By the end of the 18-month study period, both groups ended 
up in the same psychosocial functional range using the Children’s Global Assessment Scale 
(CGAS): 61–70 (out of 100 points), corresponding to “[s]ome difficulty in a single area, but 
generally functioning pretty well” (Shaffer, 1983). This study can hardly be cited as evidence of 
the superiority of the medical approach and in fact points to the viability of providing nonin-
vasive therapy as an alternative to puberty suppression. Yet, the authors focus their abstract on 
the fact that the puberty-blocked group had higher function after puberty suppression than 
before, ignoring the fact that both the puberty-suppressed and the psychologically-treated only 
groups improved and there was no statistically-significant difference betwen the two by the end 
of the study period (Biggs, 2019). Questions regarding the extent to which improvements in 
selfreported psychological measures could be due to the placebo effect of puberty blockers have 
been recently raised (Clayton, 2022).

The spin of Tordoff et al. (2022) is dramatic. This study claimed that puberty blockers and 
“gender-affirming” hormones produced a 60% reduction in depression after only one year. 
However, this conclusion is in stark contrast to the raw data: at baseline, 59% of the yet-to-be 
treated patients had moderate to severe depression; by the end of the study at 12 months, 56% 
were still moderately to severely depressed, despite receiving hormone treatment (Supplementary 
material of e Table 3 Tordoff et al., 2022). This unchanged rate of depression became an “observed 
60% lower odds of depression” via a methodology that inferred the “improvement” in the treated 
cases from the reported “worsening” in the untreated cases. Indeed, the untreated cases in the 
study had depression rates of 83% by the end of the study period (n = 6), compared to 56% of 
the treated cases (n = 57), seemingly supporting the conclusion that treatment with hormones 
alleviates depression.

However, by basing their conclusion about the relative success of the “treated” on the 
finding of lack of success among the “untreated” cases, the researchers failed to consider that 
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they lost an astounding 80% of their “untreated” cohort by the end of the study (28 of 35); 
in contrast, the “treated” cohort largely remained (84%) enrolled. The high dropout rate in 
“untreated” subjects makes intuitive sense: the study took place in a gender clinic setting, the 
primary purpose of which is provision of gender transition services. Youth whose distress 
was ameliorated without the use of hormones would have little reason to stay enrolled in the 
clinic and participate in the ongoing research. However, what this also suggests is that the 
highest functioning “untreated” youth dropped out of the study. Thus, the entire conclusion 
that because “untreated” cases faired so poorly on measures of depression, anxiety, or suicid-
ality, it must be that hormones given to the “treated” cases “worked,” is invalid. There are 
other problems in the study, including the fact that the use of psychiatric medications was 
not accounted for in the analysis. The university was aware of the problems with this research 
but chose to remain silent because the study’s optimistic conclusions were so well received 
by national news media outlets (Rantz, 2022).

These examples demonstrate why we do not share de Vries’ optimism that the newer studies 
conducted since the publication of the two seminal Dutch studies provide any additional con-
fidence in, or support for, the practice of youth gender transitions. Most of the current research 
into the practice of pediatric transition continues in the context of gender clinic settings, which 
are actively providing gender transition to willing youth. Such low-quality observational research 
not only lacks the ability to control for the multiple sources of bias due to limitations in research 
design, but also is often led by clinicians with vested intellectual, professional, and financial 
conflicts of interest (Prasad, 2013).

III. Suggestions for future research

We were pleased to learn that de Vries has been awarded a substantial research grant to continue 
to study the effects of the Dutch protocol (Amsterdam UMC, 2022a). We welcome her decision 
to study the effects of the Dutch protocol on the novel cohort of youth whose trans identity 
only emerged in adolescence, as we agree that it is important to know “whether medical treat-
ment is …useful for this group or whether there are too many risks… such as regret afterwards” 
(Amsterdam UMC, 2022b).

However, we think the time has come to reexamine the entire 25 years of Dutch experience 
using rigorous methodologies, to answer the critical questions about the full range of risks and 
benefits that the use of the Dutch protocol. We offer five suggestions relating to both past and 
future research:

1. Conduct comprehensive retrospective research

There have been over 6600 referrals to the Amsterdam gender clinic alone between 2000 and 
2019 (Steensma et al., 2022), with likely additional referrals to the other Dutch gender clinics 
over the same time period, as well as new referrals since 2019. A retrospective chart review 
of these referred patients, supplemented by the data from the Dutch health and civil records 
registries Registers in The Netherlands (2022) could allow researchers to reexamine its 
quarter-century of experience of gender transition of youth and their outcomes in a way that 
is methodologically sound. The analysis should include outcomes of all patients diagnosed 
with gender dysphoria as children, adolescents, or young adults, rather than focusing only on 
those who chose to pursue medical interventions and explicitly agreed to participate in research. 
This retrospective review should seek to examine the outcomes of medical transition, psycho-
therapy, and no intervention. The effects of each step of the Dutch protocol should be disag-
gregated to gain a better understanding of the benefits and risks at each stage, and the results 
should be analyzed by natal sex and the age of gender dysphoria onset as validated by medical 
records.
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2. Focus on comparative outcomes

The importance of comparative research to determine optimal treatments has been known since 
the 1990s (Guyatt, 1993). Comparing “before” and “after” psychological outcomes tends to over-
state benefits due to number of factors, including “regression to the mean” (Knapp, 2016). Gender 
dysphoric youth often seek help at the peak of their distress. That many such “extreme” situations 
tend to naturally revert to a milder state even without an intervention is a well-recognized 
clinical and statistical phenomenon. While randomization is still the gold standard to reliably 
estimate treatment effects, when it is not possible (as is the case with retrospective research), 
researchers should consider utilizing quasi-experimental research designs (Harris et al., 2006). 
Recent post-hoc analysis of the effects of “gender-affirming” surgery, which utilized propensity-score 
matching to construct comparator groups, is an example of such analysis (Bränström & 
Pachankis, 2020c).

3. Track a full range of health outcomes utilizing objective measures whenever possible

The current exclusive focus on psychological and sexual functioning and self-reports is insuffi-
cient. Research should include a more objective evaluation of the effects of gender reassignment 
interventions on bone, brain, cardiovascular health, malignancies, and overall morbidity and 
all-cause mortality. As mentioned earlier, retrospective chart reviews of the referred patient 
cohorts, supplemented with relevant data from the Dutch health and civil records registries, 
should provide sufficient information to estimate the longer-term impact of hormonal and sur-
gical interventions on morbidity and mortality, while also documenting the incidence of osteo-
porosis, cardiovascular disease, and cancer, as well as rates of mental illness and suicidality/
suicide.

4. Pre-specify primary and secondary outcome measures and consistently track them

The primary outcomes of pediatric gender reassignment have been a moving target. In 1997, 
the Dutch researchers stated that the decision to start gender transition had as its goal to improve 
the “psychological problems of untreated adolescents” (Delemarre-van de Waal & Cohen-Kettenis, 
2006, p. 132), since transitions undertaken in adulthood were already adequately relieving the 
feeling of gender incongruence itself. In her commentary, however, de Vries stated that psycho-
logical function may not the “best indicator for the benefits of such treatment” and that “mea-
sures that assess what makes life most worth living…” are most appropriate (de Vries, 2022, p. 
3). Yet in a recent interview, she stated that the best indicator of treatment benefits is “satisfaction 
with care” (O’Malley & Ayad, 2022, 54:36). Primary outcome measures that serve as the rationale 
for the intervention must be clearly stated, justified, and consistently tracked.

If relief of “gender dysphoria” is still considered a primary outcome by the Dutch research 
team, a new measure of gender dysphoria that can be validated in both the pre- and the 
post-treatment settings is urgently needed, as the UGDS scale’s use post-treatment is invalid. 
The updated UGDS-GS scale (McGuire et al., 2020) currently favored by de Vries (de Vries, 
2022), appears to be a derivative of the earlier UGDS scale, and therefore may suffer from 
similar limitations when used in post-gender-reassignment settings.

5. Focus on long-term outcomes

Until recently, the long-term outcomes on the cohort of 70/55 cases have been an unanswered 
question. It was partially answered in a recent WPATH Symposium presentation by the Dutch 
team, comprised of presentations by Drs. de Rooy, Asseler, van der Meulen, van der Miesen, 
and Steensma (Steensma et al., 2022). As we look forward to seeing these preliminary findings 
elucidated in the upcoming peer-reviewed publications, we note several concerns.
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First, it appears that the follow-up research combined the earlier-treated cohorts with the 
later-treated ones. We hope to see the outcomes of the 70/55 cases reported separately from 
other cases, so that the original cohort’s outcomes can be quantified. Second, only half of the 
treated cases engaged in follow-up research (Bazelon, 2022; Steensma et al., 2022). This can bias 
the results, as individuals who experience more difficulties with their gender transition are less 
likely to engage with the physicians who treated them (Vandenbussche, 2022). Much follow-up 
research that reports positive outcomes relies on self-reported data compromised by high dropout 
rates (D’Angelo, 2018). In contrast, research that utilizes medical records and objective outcome 
measures shows much less optimistic outcomes (Dhejne et al., 2011; Bränström & Pachankis, 
2020a, 2020b, 2020c). To mitigate the non-response bias, the Dutch research team should leverage 
chart data for all the referred patients, and report objective health outcomes for the entire cohort 
that was treated.

Third, we are concerned by the apparent dismissal of reproductive regret, which affected more 
than a quarter of the patients according to the data presented by Asseler, as merely a problem 
of the past when sterilizing surgery was a requirement (Steensma et al., 2022). The current 
treatment protocol of blocking puberty at Tanner stage 2 followed by cross-sexhormones, endorsed 
by the Endocrine Society (Hembree et al., 2017) and WPATH (Coleman et al., 2022), will most 
likely lead to chemical sterility, just as the prior surgical protocol led to permanent 
surgically-induced sterility. There are currently no effective, established methods to preserve 
fertility of individuals whose gametes have not matured (Rosenthal, 2021).

Fourth, the reported relationship difficulties reported by Asseler, with over 60% of individuals 
in their early to mid-30’s still single also deserve serious consideration. The apparent sexual 
difficulties reported for male-to-female transitioners by van der Meulen (around 70% have 
problems with libido, have pain during sex, or have problems with achieving orgasm), combined 
with reproductive challenges, may be contributing to this outcome. Fifth, the team’s preliminary 
optimistic conclusions that early puberty blockade did not worsen sexual function appears to 
be based on a problematic combining Tanner stages 2 and 3. The development of sexual organs 
and fertility is significantly more advanced in Tanner stage 3, compared to stage 2. Whether or 
not the high rate of sexual problems found in the transitioned population may be related to 
blocking puberty at Tanner stage 2 needs to be investigated.

These newly reported data underscore an urgent need to determine whether the benefits of 
medical interventions outweigh the now much better understood risks.

Concluding thoughts

The question, “Just because we can, should we?” is not unique to pediatric gender medicine. 
What makes this arena exceptional is the radical, irreversible nature of “gender-affirming” medical 
and surgical interventions desired by the exponentially growing numbers of youth in the Western 
world. The recent changes announced by WPATH SOC 8—specifically the removal of minimum 
age limits for medical and surgical treatments, and the elimination of the “distress” requirement 
by switching from DSM-5-TR to ICD-11 diagnostic criteria (Coleman et al., 2022; Robles García 
& Ayuso-Mateos, 2019; World Health Organization, 2019)—takes the field further in a truly 
extraordinary direction whereby any desired body modification desired by a child or a young 
person becomes automatically “medically necessary.”

Another unique aspect of the gender medicine field is that a number of clinicians tasked 
with caring for gender-distressed have taken on the role of political campaigners—and in doing 
so, have traded wisdom and nuance for blunt activism (Kuper et  al., 2022; McNamara et  al., 
2022). Their insistence that today’s gender-dysphoric teens are tomorrow’s transgender adults, and 
that their future happiness and mere survival hinges on early access to gender reassignment, is 
demonstrably false. While still reported as “rare” by the gender medicine establishment (Coleman 
et  al., 2022; McNamara et  al., 2022), the rate of medical detransition is already 10%-30% just a 
few years following transition (Boyd et  al., 2022; Hall et  al., 2021; Roberts et  al., 2022). These 
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numbers are likely to rise in the future as regret historically has taken over a decade to materi-
alize (Dhejne et  al., 2014). Not all of those who detransitioned will consider themselves harmed, 
but many will—and a number already have (Vandenbussche, 2022; Littman, 2021).

When clinician-activists misuse the eminence of their institutions and medical societies to 
deny or obfuscate important facts about pediatric gender transition—that puberty blockers are 
prescribed to peri-pubertal children as young as 8–9; that mastectomies are commonly provided 
to teens; that the wave of detransition is rising and already far exceeds what’s been historically 
recorded; and that no other pediatric intervention of similarly drastic nature has ever been 
delivered at scale based such low quality of evidence (McNamara et al., 2022)—they may succeed 
in scoring a political or legal “victory” in the short-term, but they also contribute to the 
longer-term erosion of public trust in the medical profession. They also inadvertently contribute 
to medical harm.

The scale of the potential harm can be fully appreciated if one considers that an astounding 
1 in 10–20 middle school, high school, and college students in the West currently claim a 
transgender identity (ACHA, 2022; Johns et al., 2019; Kidd et al. 2021). Adolescent mental health 
in general is at an all-time low (Centers for Disease Control and Prevention [CDC], 2022). 
Lesbian, gay and bisexual youth and those on the autism spectrum (Bradley, 2022) are at par-
ticularly high risk of refracting their gender-non-conformity through the prism of transgender 
identity. Youth referrals for gender reassignment having risen already several thousand percent 
in the last decade, and nearly doubled between 2020/2021 and 2021/2022 (NHS, 2022b; Respaut 
& Terhune, 2022). If these young patients’ sense of urgency is confused with certainty about 
their future happiness, while a flawed evidence base is mistaken for proven safety and effective-
ness of youth gender reassignment, harm at scale will ensue.

As physicians are increasingly instructed to widely adopt “gender identity screening” of ado-
lescents to “facilitate and increase…the delivery of gender-affirming” interventions (Lau et al., 
2021, p. 1) and are misled about the (very low) quality of research, an analogy of the opioid 
epidemic powerfully emerges. The gender medicine field must reflect on the parallels between 
the pain as the “fifth vital sign,” the misuse of research (Porter & Jick, 1980; Zhang, 2017), the 
pressure to meet patient demands, and the role of powerful special interests during the height 
of the opioid epidemic—and the trends in pediatric gender medicine today.

The field of gender medicine has a short time to self-correct before a growing number of 
authorities step in and impose guardrails to safeguard youth. Public health authorities in Finland, 
Sweden, and most recently England have already done just that, sharply deviating from the 
WPATH’s poorly evidenced recommendations in “SOC 7” (Dahlen et al., 2021), with no apparent 
intention to follow the updated “SOC 8” either (COHERE (Council for Choices in Health Care), 
2020; Socialstyrelsen [National Board of Health and Welfare], 2022; NHS, 2022a). NHS England’s 
decision to close GIDS/Tavistock—the world’s biggest pediatric gender clinic—and to place the 
care of gender-distressed youth in established clinical settings that “maintain a broad clinical 
perspective,” provide “strong links to mental health services,” and do not “exceptionalise gender 
identity issues,” (Cass, 2022; NHS, 2022b) is a vote of no-confidence in the WPATH-endorsed 
“gender-affirming” approach that dominates the “gender clinic” model of care.

The American medical establishment appears to be taking a different approach. Rather than 
acknowledging the problems with the gender-affirmation model of care, there is an apparent effort 
underway to retrospectively redefine what “gender-affirmation” is. Originally defined as comprised 
of the provision of hormones and surgery to youth (Table 2, Rafferty, 2018), more recently gender 
affirmation has been positioned as merely “holistic care.” The American Academy of Pediatrics 
recently made a surprising and welcome statement that hormones and surgery are not the preferred 
treatment for gender dysphoric youth, and that in fact “for the vast majority of children, it recom-
mends the opposite” (Szilagyi, 2022). Whether this statement will be followed by earnest efforts to 
restrict the provision of highly invasive interventions to exceptional situations and to endorse non-
invasive psychosocial interventions as first line of treatment—instead of inappropriately conflating 
psychotherapy for gender dysphoria with “conversion”—remains to be seen.
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The former era of eminence-based, expert-opinion-led medicine, under which the innovative 
clinical practice of pediatric gender transition proliferated, has been replaced by a new standard, 
evidence-based medicine, which demands rigor in the research that underpins population-level 
treatment recommendations (Sackett et  al., 1996; Zimerman, 2013). Our analysis of the Dutch 
protocol has been written with three goals in mind. First, we wanted to definitively refute the 
claims that the foundational Dutch research represents “solid prospective research” that provides 
reliable evidence of net benefits of youth gender transition. In fact, it is much better described as 
case series—one of the lowest levels of evidence available (Dekkers et  al., 2012, Mathes & Pieper, 
2017). Second, we aimed to demonstrate that the type of non-comparative, short-term research 
that the gender medicine establishment continues to pursue is incapable of generating reliable 
information. And third and most importantly, we wanted to remind the medical community that 
medicine is a double-edged sword capable of both much good and much harm. The burden 
of proof—demonstrating that a treatment does more good than harm—is on those promoting 
the intervention, not on those concerned about the harms. Until gender medicine commits to 
conducting high quality research capable of reliably demonstrating the preponderance of benefits 
over harms of these invasive interventions, we must be skeptical of the enthusiasm generated by 
headlines claiming that yet another “gender study” proved benefits of transitioning youth. This 
time-honored concern about risk/benefit ratio is a sobering reminder that the history of medicine 
is replete with examples of “cures” which turned out to far more harmful than the “disease.”

Notes

 1. de Vries also served as a peer-reviewer of our original paper, Levine et al. (2022a).
 2. While not central to our argument, de Vries’ claim that the selection of the 111 participants from the 

original 196 was based only on the researchers’ interest in those age 16 and under is contradicted by the 
data. According to Table 1 in de Vries et al. (2011), there was at least one natal female participant who was 
18.6 years old when the puberty blockers were initiated. Although selection criteria of the 111 from 196 
may have introduced additional bias, we are most concerned with bias in the subsequent selection of 70 
from the 111.
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STUDY QUESTION: Is anti-androgen treatment during adolescence associated with an improved probability of spontaneous conception
leading to childbirth in women with polycystic ovary syndrome (PCOS)?

SUMMARY ANSWER: Early initiation of anti-androgen treatment is associated with an increased probability of childbirth after spontane-
ous conception among women with PCOS.

WHAT IS KNOWN ALREADY: PCOS is the most common endocrinopathy affecting women of reproductive age. Hyperandrogenism
and menstrual irregularities associated with PCOS typically emerge in early adolescence. Previous work indicates that diagnosis at an earlier
age (<25 years) is associated with higher fecundity compared to a later diagnosis.

STUDY DESIGN, SIZE, DURATION: This population-based study utilized five linked Swedish national registries. A total of 15 106
women with PCOS and 73 786 control women were included. Women were followed from when they turned 18 years of age until the
end of 2015, leading to a maximum follow-up of 10 years. First childbirth after spontaneous conception was the main outcome, as identi-
fied from the Medical Birth Registry.

PARTICIPANTS/MATERIALS, SETTING, METHODS: Participants included all women born between 1987 and 1996 with a diagno-
sis of PCOS in the Swedish Patient Registry and randomly selected non-PCOS controls (ratio 1:5). Information on anti-androgenic treat-
ment was retrieved from the Swedish Prescribed Drug Registry with the use of Anatomic Therapeutic Chemical (ATC) codes. Women
with PCOS who were not treated with any anti-androgenic medication were regarded as normo-androgenic, while those treated were
regarded as hyperandrogenic. Women were further classified as being mildly hyperandrogenic if they received anti-androgenic combined
oral contraceptive (aaCOC) monotherapy, or severely hyperandrogenic if they received other anti-androgens with or without aaCOCs.
Early and late users comprised women with PCOS who started anti-androgenic treatment initiated either during adolescence (� 18 years
of age) or after adolescence (>18 years), respectively. The probability of first childbirth after spontaneous conception was analyzed with
the use of Kaplan–Meier hazard curve. The fecundity rate (FR) and 95% confidence interval for the time to first childbirth that were con-
ceived spontaneously were calculated using Cox proportional hazards regression models, with adjustment for obesity, birth year, country
of birth and education level.

MAIN RESULTS AND THE ROLE OF CHANCE: The probability of childbirth after spontaneous conception in the PCOS group com-
pared to non-PCOS controls was 11% lower among normo-androgenic (adjusted FR 0.68 (95% CI 0.64–0.72)), and 40% lower among
hyperandrogenic women with PCOS (adjusted FR 0.53 (95% CI 0.50–0.57)). FR was lowest among severely hyperandrogenic women with
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PCOS compared to normo-androgenic women with PCOS (adjusted FR 0.60 (95% CI 0.52–0.69)), followed by mildly hyperandrogenic
women with PCOS (adjusted FR 0.84 (95% CI 0.77–0.93)). Compared to early anti-androgenic treatment users, late users exhibited a
lower probability of childbirth after spontaneous conception (adjusted FR 0.79 (95% CI 0.68–0.92)).

LIMITATIONS, REASONS FOR CAUTION: We lacked direct information on the intention to conceive and the androgenic biochemi-
cal status of the PCOS participants, applying instead the use of anti-androgenic medications as a proxy of hyperandrogenism. The duration
of anti-androgenic treatment utilized is not known, only the age at prescription. Results are not adjusted for BMI, but for obesity diagnosis.
The period of follow-up (10 years) was restricted by the need to include only those women for whom data were available on the dispens-
ing of medications during adolescence (born between 1987 and 1996). Women with PCOS who did not seek medical assistance might
have been incorrectly classified as not having the disease. Such misclassification would lead to an underestimation of the true association
between PCOS and outcomes.

WIDER IMPLICATIONS OF THE FINDINGS: Early initiation of anti-androgen treatment is associated with better spontaneous fertility
rate. These findings support the need for future interventional randomized prospective studies investigating critical windows of anti-
androgen treatment.

STUDY FUNDING/COMPETING INTEREST(S): This study was funded by the Health Research Council of New Zealand (18-671),
the Swedish Society of Medicine and the Uppsala University Hospital. Evangelia Elenis has, over the past year, received lecture fee from
Gedeon Richter outside the submitted work. Inger Sundström Poromaa has, over the past 3 years, received compensation as a consultant
and lecturer for Bayer Schering Pharma, MSD, Gedeon Richter, Peptonics and Lundbeck A/S. The other authors declare no competing
interests.
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Introduction
Polycystic ovary syndrome (PCOS) is an endocrinopathy affecting
women of reproductive age with a reported prevalence ranging from 5
to 25% (March et al., 2010; Rosenfield and Ehrmann, 2016; Wolf
et al., 2018). PCOS is characterized by clinical or biochemical hyperan-
drogenism, menstrual irregularities and ultrasonographic polycystic
ovarian morphology (Rosenfield and Ehrmann, 2016). Symptoms typi-
cally emerge during early adolescence (Driscoll, 2003; Ryan et al.,
2018) and may persist into adulthood. The common denominator for
PCOS development appears to be ovarian and/or adrenal hyperan-
drogenism in synergy with tissue-selective insulin-resistant hyperinsulin-
ism (Ibá~nez et al., 2017; Witchel et al., 2019). The disorder is
multifactorial and heterogeneous, implicating both intrauterine and
postnatal environmental factors, as well as endocrinological, genetic
and epigenetic factors (Rosenfield and Ehrmann, 2016). PCOS patho-
genesis likely results from the combination of a prenatal predisposing
factor (referred to as a ‘first hit’) with an activating postnatal factor (re-
ferred to as the ‘second hit’) (Rosenfield, 2020). For example, geneti-
cally susceptible girls or those exposed to androgen excess in utero
develop hyperandrogenism prepubertally through hyperactivation of
their hypothalamic–pituitary–ovarian (HPO) axis; that, in addition to
the normal physiological or obesity-related hyperinsulinism during ado-
lescence, potentiates the hyperandrogenic state and accelerates the
syndrome’s clinical manifestations and/or aggravates the syndrome’s
clinical course (Bremer, 2010). A more recent evolution of this idea
suggests that a mismatch between prenatal and postnatal weight gain,
resulting in greater hepatovisceral fat, drives accelerated body growth
and maturation, which in turn establishes persistent PCOS features
(de Zegher et al., 2018).

In population-based studies (Koivunen et al., 2008; West et al., 2014;
Persson et al., 2019), we and others have previously demonstrated that
women with PCOS, especially those with obesity, need a longer time

to achieve childbirth and give birth to a lower number of children com-
pared to non-PCOS counterparts. A novel finding was the fact that
PCOS diagnosis at an earlier age (<25 years) was associated with higher
fecundity rate (FR) compared to a later diagnosis (Persson et al., 2019).
Since symptoms appear to be progressive in women with PCOS, timely
interventions that improve hyperandrogenism, either directly or indi-
rectly through lowering insulin levels, have been recommended
(Bremer, 2010). Therefore, whether specific interventions, such as phar-
macological treatment during a specific therapeutic window, i.e. during
adolescence, can decrease androgen actions and mitigate the future ad-
verse effects of PCOS remains unknown.

Clinical and animal-based evidence indicates that long-term anti-an-
drogen therapy can restore impaired reproductive function. Long-term
AR blockade is associated with improved testosterone levels and ovu-
latory function in adult women with PCOS (De Leo et al., 1998;
Paradisi et al., 2013), and a restoration of normal steroid hormone
feedback to the reproductive axis (Eagleson et al., 2000). In addition,
in prenatally androgenized mice that model PCOS in adulthood
(Sullivan and Moenter, 2004; Moore et al., 2013; Moore et al., 2015;
Silva et al., 2018), anti-androgen therapy restores estrous cyclicity
(Sullivan and Moenter, 2004; Silva et al., 2018). In addition, continuous
androgen blockade from an ‘adolescent’ period following puberty is as-
sociated with improved ovarian morphology and a reversal of brain
wiring changes induced by prenatal androgen exposure (Silva et al.,
2018).

Therefore, our study hypothesizes that the probability of childbirth
after spontaneous conception among PCOS women improves if pre-
ceded by anti-androgen therapy during adolescence. The aim of the
current study was therefore to explore whether treatment with anti-
androgen medications initiated during adolescence is associated with a
higher probability of childbirth after spontaneous conception in women
with PCOS.
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Materials and methods

Ethical approval
The study has been approved by the Regional Ethical Review Board in
Uppsala, Sweden (Diary number 2017/309). The need for written or
oral informed consent for the participating women in our study was
weaved since all data received from the Swedish registries were
anonymized.

Study design
The current study is part of a larger population-based project per-
formed in Sweden on 45 395 women with PCOS and 217 049 non-
PCOS controls. The study design has been previously presented by
Persson et al. (2019). In summary, the data were assembled after link-
age of five Swedish national registries, by utilizing the unique personal
identification number that individuals are assigned at birth or immigra-
tion (Ludvigsson et al., 2009). National registries comprise prospec-
tively collected information from all inhabitants residing in the country
and are maintained by Swedish government agencies such as the
National Board of Health and Welfare and Statistics Sweden. The pro-
vided data in the present study arise from the Patient Registry, the
Swedish Prescribed Drug Registry, the Medical Birth Registry, the
Education Registry and the Total Population Registry (Ludvigsson et al.,
2009).

The Swedish Patient Registry comprises nationwide information on vis-
iting dates and given diagnoses on both psychiatric and somatic care
recorded during inpatient and outpatient visits. The visits include visits
to gynecologists or fertility specialists. After 1997, diagnoses were clas-
sified according to the ICD-10 (International Statistical Classification of
Diseases and Related Health Problems, version 10) (Ludvigsson et al.,
2011).

The Swedish Prescribed Drug Registry contains information on
Anatomic Therapeutic Chemical (ATC) classification codes for pre-
scribed and dispensed drugs, substances, brand names, formulations
and daily dosages, together with the date of dispensing since 2005.

The Swedish Medical Birth Registry contains information on prenatal,
delivery and neonatal care covering practically all births in Sweden
since it was established in 1973. Information recorded includes pro-
spectively collected demographic data, such as maternal age, reproduc-
tive history and assisted reproduction, and complications during
pregnancy, delivery and the neonatal period.

The Swedish Education Registry, founded in 1985, contains data on
demographics and educational attainment of the population.

The Total Population Registry, founded in 1968, contains data on life
events including birth, death, place of residence and country of birth. It
allows for identification of general population controls and estimation
of follow-up time.

Exposure
We defined PCOS as presence of the ICD-10 diagnosis of PCOS
(E282) or anovulatory infertility (N970) in the Swedish Patient
Registry. The PCOS diagnosis during the study period in Sweden was
made mainly according to the 2003 Rotterdam criteria for PCOS, but
according to National Guidelines, stricter criteria were in use for ado-
lescents. The revised Rotterdam criteria demanded two out of the

following three features, that include the following: (i) oligo-/anovula-
tion, (ii) clinical and/or biochemical hyperandrogenism and (iii) polycys-
tic ovarian morphology on ultrasound, together with exclusion of
other etiologies (The Rotterdam ESHRE/ASRM-SPCWG, 2004). In
adolescence, PCOS diagnosis was made according to the NIH PCOS
criteria which required the presence of both clinical and/or biochemi-
cal hyperandrogenism and chronic anovulation, after other etiologies
were excluded (such as androgen-secreting tumors, Cushing’s syn-
drome and congenital adrenal hyperplasia) (Zawadski and Dunaif,
1992; Rosenfield, 2020). Women diagnosed with anovulatory infertility
were also included in our study population based on the fact that 90%
of them have PCOS, according to the Rotterdam criteria (Broekmans
et al., 2006; Teede et al., 2010).

Outcome
The outcome measure was first childbirth after spontaneous concep-
tion which was considered as a proxy for restoration of normal fertil-
ity. Information on fertility surgery, ovulation induction, assisted
reproduction, IVF and other infertility treatments were recorded at
the first antenatal visit by use of check boxes and were retrieved from
the Medical Birth Registry. Information on first childbirth was collected
and classified as spontaneous conception if no form of assisted repro-
duction had been recorded. Time to childbirth is estimated in years
from the time a participant turned 18 until the year of first childbirth
or the end of the follow-up period.

Study population
The initial population included women born between 1971 and 1997
according to the presence or absence of PCOS or anovulatory infertil-
ity diagnosis (Persson et al., 2019). The control group comprised five
control individuals per each woman with PCOS, matched by year of
birth and residential area, randomly chosen from the Total Population
Registry. All women of the study or control group with hyperprolacti-
nemia (E221), congenital adrenal hyperplasia (E25), premature ovarian
insufficiency (E283) or Turner syndrome (Q96) were excluded from
the population. Lastly, women with one or more prior births before
the first recorded birth in the Medical Birth Registry were also
excluded.

Due to limitations in data availability from the Swedish Prescribed
Drug Registry (i.e. registry founded in 2005), we further restricted our
population to women with access to data regarding the dispensing of
medications during adolescence, i.e. born between 1987 and 1996.
Since the aim of the study was to explore the incidence of the out-
come occurring after the intervention (definition follows), all partici-
pants with births registered before 18 years of age were excluded
from the population (Morgan, 2019). In the end, 15 106 women with
PCOS and 73 786 control women were eligible for inclusion in the
study.

Intervention
The intervention of interest regarded the early use of commonly
prescribed anti-androgenic treatment (Bremer, 2010; Ibá~nez et al.,
2017; Witchel et al., 2019) comprising certain combined oral contra-
ceptives (COCs) and/or other anti-androgens (detailed description
follows). Anti-androgenic medications were promoted in adolescents

Improved fertility and early anti-androgen therapy 1429
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.
and adults with PCOS and hirsutism during the study period, based
on Swedish National Guidelines (Swedish Medical Products Agency
(Läkemedelsverket), 2014). Notably, this is no longer the case
(Teede et al., 2018). Information on anti-androgenic treatment was
retrieved from the Swedish Prescribed Drug Registry with the use
of ATC codes. The medications of interest included the following:
(i) selected COCs advocated against hyperandrogenism by the
Swedish contraceptive policy guidelines (referred to as anti-
androgenic COCs in the study or aaCOCs) (Swedish Medical
Products Agency (Läkemedelsverket), 2014), such as ethinylestradiol
(EE) and dienogest (G03AA16), EE and drosperinone (G03AA12),
EE and desogestrel (G03AA09); and/or (ii) prescription of other
anti-androgenic medications such as spironolactone (C03DA01), fi-
nasteride and dutasteride (G04CB), finasteride and eflornithine
(D11AX), flutamide and bikalutamide (L02BB), EE and cyproterone
acetate (G03HB01). Women classified as treated received at least
two filled prescriptions of any of the medications listed above during
or after adolescence.

Due to the ‘registry-based’ study design, data on the clinical or bio-
chemical androgen status of PCOS women (Lizneva et al., 2016) are
lacking. Instead, the prescription of anti-androgenic medications was
used as a proxy for evidence of hyperandrogenism. Women with
PCOS who were not treated with any anti-androgenic medication
were regarded as normo-androgenic, while those treated were
regarded as hyperandrogenic. We further classified hyperandrogenic
women as being mildly hyperandrogenic if they received aaCOC
monotherapy, or severely hyperandrogenic if they received other anti-
androgens with or without aaCOCs. Early anti-androgenic treatment
was defined as during adolescence (� 18 years of age) (referred to as
early users) or after adolescence (>18 years) (referred to as late
users). A flow diagram of the study design is shown in Supplementary
Fig. S1.

Covariates
Data on obesity were retrieved from the Swedish Patient Registry and
concerned the presence of the ICD-10 diagnosis on obesity (E66) (i.e.
BMI � 30 kg/m2). Data on year and country of birth, as well as mater-
nal education in 2017, were retrieved from the Total Population
Registry and the Education Registry, respectively. Maternal country of
birth was categorized as Nordic (including Sweden, Finland, Denmark,
Norway and Iceland), European (excluding Nordic countries), Middle
Eastern, South Asian (India, Bangladesh and Pakistan), African and
remaining countries. Maternal education was categorized as <12 or
�12 years.

Statistical analysis
The statistical analyses were performed using the Statistical Package
for the Social Sciences (SPSS) (IBM Corp., Armonk, NY, USA, Version
26). The probability of first childbirth after spontaneous conception
was analyzed with the use of Kaplan–Meier hazard curve. Using the
Cox proportional hazards regression test with time-dependent covari-
ates, we ensured that the assumption of proportional hazards was ful-
filled. The average time to childbirth, calculated only among women
with the end-point event, was presented with both mean and median
calculated values, and statistical comparisons were made with the use
of the log-rank test. When a participant reached the end of the

observation period, censoring was applied. We used the landmark
analysis (Morgan, 2019), restricting the results to those women still at
risk at the landmark time (i.e. 18 years of age) and ignoring all those
with the event prior to the landmark. In order to avoid bias, the land-
mark was chosen based on clinical relevance, prior to the data analy-
sis. We estimated the FR and 95% confidence interval for the time to
first childbirth after spontaneous conception, using Cox proportional
hazards regression models. FR below 1.0 (< 1.0) denotes reduced fe-
cundity for the group of interest compared to the reference group.
The Cox regression analyses were adjusted for obesity, birth year,
country of birth and education level. The Cox regression analyses con-
cern comparisons between the study and control group, as well differ-
ent PCOS subcategories (normo-androgenic, mildly hyperandrogenic
or severely hyperandrogenic women, and early users or late users). A
subgroup analysis among hyperandrogenic PCOS women in relation to
the timing of treatment initiation (early versus late) was performed af-
ter stratification on the severity of hyperandrogenism. Lastly, sensitivity
analyses were performed restricting the study population to (i) women
with PCOS diagnosis only (ICD-10 code E282), (ii) women with
PCOS of Nordic origin only, as well as (iii) women with PCOS on
COCs.

Results

Sociodemographic characteristics
The background characteristics of the total population are pre-
sented in Table I. Greater proportions of women originating from
Europe, the Middle East and South Asia, as well as women with
lower education level (below 12 years) were observed in the
PCOS study group. Furthermore, the rate of obesity was higher in
women with PCOS compared to the non-PCOS controls (13.3%
versus 3.4%, P< 0.001). Women with PCOS also had a significantly
lower incidence of childbirth after spontaneous conception (14.2%
versus 18.9%, P< 0.001) compared to the non-PCOS controls.
More than half of the women with PCOS (n¼ 7 949, 52.6%) had
been dispensed anti-androgenic medications. The most commonly
prescribed anti-androgenic medications in women with PCOS were
aaCOCs, either as monotherapy (n¼ 5 456, 36.1%) or in combina-
tion with plain anti-androgens (n¼ 1 533, 10.1%). Plain anti-
androgen monotherapy was less common (n¼ 960, 6.4%). The
medications were most commonly prescribed after adolescence
(late users) (71.4%) compared to during adolescence (early users)
(28.6%). A higher proportion of normo-androgenic women with
PCOS gave birth following a spontaneous conception compared to
hyperandrogenic women with PCOS (17.1% versus 11.6%, respec-
tively) (Table II).

Non-PCOS controls have a greater probability
of spontaneous childbirth after spontaneous
conception than normo-androgenic and hyper-
androgenic women with PCOS
In comparison with non-PCOS controls, the probability of childbirth af-
ter spontaneous conception was 11% lower among normo-androgenic
women with PCOS, and 40% lower among hyperandrogenic women
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with PCOS (unadjusted FR 0.89 (95% CI 0.84–0.95) and unadjusted
FR 0.60 (95% CI 0.56–0.64), respectively). The estimates remained
unchanged after adjustment for obesity, year of birth, country of birth
and education level (Fig. 1). The calculated mean and median time to
childbirth after spontaneous conception were shortest in normo-
androgenic women with PCOS (mean 5.51 years, SD 2.35/median
6.0 years, IQR 3.0) compared to non-PCOS controls (mean
5.60 years, SD 2.37/median 6.0 years, IQR 3.0) and hyperandrogenic
women with PCOS (mean 5.84 years, SD 2.34/median 6.0 years, IQR
4.0) (P¼ 0.005).

Severely hyperandrogenic women with
PCOS have a lower probability of
childbirth after spontaneous conception
compared to mildly hyperandrogenic
women with PCOS
Compared to normo-androgenic women with PCOS, we observed
that the FR was lowest among severely hyperandrogenic women with
PCOS (unadjusted FR 0.58 (95% CI 0.51–0.66)), followed by mildly
hyperandrogenic women with PCOS (unadjusted FR 0.72 (95% CI
0.65–0.79)) (Fig. 2). The above estimates did not change after adjust-
ment for obesity, year of birth, country of birth and education level.
Mean and median time to first childbirth after spontaneous conception
was significantly longer in severely hyperandrogenic women with
PCOS (mean 5.87 years, SD 2.36/median 6.0 years, IQR 4.0) com-
pared to mildly hyperandrogenic women with PCOS (mean 5.83 years,
SD 2.34/median 6.0 years, IQR 4.0) and normo-androgenic women

......................................................................................................

Table I Background characteristics of the total
population (N¼ 88 892) including women with and with-
out polycystic ovary syndrome (PCOS).

Women
with PCOS
(n 5 15 106)

Non-PCOS
controls

(n 5 73 786)

P-value

Obesity <0.001

No 13 102 (86.7) 71 302 (96.6)

Yes 2004 (13.3) 2484 (3.4)

Education <0.001

<12 years 7701 (51.7) 35 812 (49.6)

�12 years 7181 (48.3) 36 368 (50.4)

Missing data (1830, 2.1)

Country of Birth <0.001

Nordic countries 11 500 (76.1) 61 318 (83.1)

Europe 1087 (7.2) 4526 (6.1)

Middle East 1425 (9.4) 2872 (3.9)

South Asia 260 (1.7) 540 (0.7)

Africa 263 (1.7) 1706 (2.4)

Remaining countries 571 (3.8) 2824 (3.8)

Birth year NS

1987 2361 (15.6) 11 401 (15.5)

1988 2210 (14.6) 10 738 (14.6)

1989 2084 (13.8) 10 153 (13.8)

1990 1951 (12.9) 9523 (12.9)

1991 1704 (11.3) 8304 (11.3)

1992 1408 (9.3) 6936 (9.4)

1993 1141 (7.6) 5642 (7.6)

1994 940 (6.2) 4648 (6.3)

1995 760 (5.0) 3745 (5.1)

1996 547 (3.6) 2696 (3.7)

First
spontaneous
childbirth

<0.001

No 12 961 (85.8) 59 856 (81.1)

Yes 2145 (14.2) 13 930 (18.9)

Data are presented as n (%).

......................................................................................................

Table II Treatment characteristics of the study group of
polycystic ovary syndrome (PCOS) women.

Women with
PCOS

(n 5 15 106)

Hyperandrogenic status

Normo-androgenic PCOS women 7157 (47.4%)

Hyperandrogenic PCOS women 7949 (52.6%)

Combinations of aa medications used

No anti-androgenic medications 7157 (47.4%)

aaCOCs only 5456 (36.1%)

aaCOCs and plain anti-androgens combined 1533 (10.1%)

Plain anti-androgens only 960 (6.4%)

Hyperandrogenic status

Normo-androgenic PCOS women 7157 (47.4%)

Mildly hyperandrogenic PCOS women 5456 (36.1%)

Severely hyperandrogenic PCOS women 2493 (16.5%)

Timing of any anti-androgenic medications**

Early users 2276 (15.1%)

Late users 5673 (37.6%)

Non users 7157 (47.4%)

aaCOCs

Early users 1939 (12.8%)

Late users 5050 (33.4%)

Non users 8117 (53.7%)

Plain anti-androgens

Early users 514 (3.4%)

Late users 1979 (13.1%)

Non users 12 613 (83.5%)

**Early and late users comprise PCOS women with anti-androgenic treatment initi-
ated up to or above 18 years of age, respectively.
aaCOCs, anti-androgenic combined oral contraceptives.
Data are presented as n (%).
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with PCOS (mean 5.51 years, SD 2.35/median 6.0 years, IQR 3.0)
(P¼ 0.007).

Early anti-androgenic treatment in women
with PCOS is associated with a higher probabil-
ity of childbirth after spontaneous conception
compared to late anti-androgenic treatment
In comparison with women with PCOS who started anti-androgenic
treatment in adolescence, late users exhibited a lower FR (unadjusted
FR 0.78 (95% CI 0.67–0.90)) with similar estimates even after adjust-
ment (Fig. 3). Mean and median time to first childbirth after spontane-
ous conception was shorter in hyperandrogenic women with PCOS
who started anti-androgenic treatment early (mean 5.40 years, SD
2.15/median 6.0 years, IQR 3.0) compared to women who started late
(mean 6.00 years, SD 2.39/median 6.0 years, IQR 4.0) (P¼ 0.001).
Similar results regarding the effect of early or late treatment initiation
could be seen even after stratifying the PCOS population on the sever-
ity of hyperandrogenism. Early treatment was especially effective among
mildly hyperandrogenic PCOS women (unadjusted FR 0.72 (95% CI
0.61–0.86)), and to a lesser degree in severely hyperandrogenic women
(unadjusted FR 0.89 (95% CI 0.67–1.19)).

Numbers at risk over time in each model are shown in
Supplementary Table SI.

Sensitivity analyses regarding all three models/scenarios presented above
were performed among women with PCOS diagnosis (ICD-10 code E282)
(i.e. without taking into account whether women were also diagnosed with
anovulatory infertility) as well as PCOS women of Nordic origin or women
on aaCOCs, and none of them altered the estimates presented previously.

Discussion

Main findings
As expected, non-PCOS controls had a higher probability of childbirth
after spontaneous conception than normo-androgenic and

Figure 1. Probability of first childbirth by spontane-
ous conception in the entire population. Cum, cumula-
tive; PCOS, polycystic ovary syndrome.

Figure 2. Probability of first childbirth by spontane-
ous conception among polycystic ovary syndrome
(PCOS) women in relation to the anti-androgenic po-
tential of medication used.

Figure 3. Probability of first childbirth by spontane-
ous conception among hyperandrogenic polycystic
ovary syndrome (PCOS) women in relation to the tim-
ing of medication used.
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.
hyperandrogenic PCOS women. Among women with PCOS, severe
hyperandrogenism (characterized by the higher anti-androgenic poten-
tial of treatment) was associated with lower FR, while the initiation of
anti-androgenic treatment at an earlier age was associated with ame-
liorated severity of PCOS-related subfertility.

The need for anti-androgenic treatment likely corresponds to indi-
viduals with more severe hyperandrogenic clinical manifestations. It is
therefore not surprising that PCOS-diagnosed women who received
anti-androgen treatment (at some point in life) required more time to
first childbirth after a spontaneous conception and had a lower FR in
comparison with non-PCOS controls and normo-androgenic women
with PCOS. Initiation of anti-androgenic treatment at an earlier stage
(i.e. during adolescence rather than later in life) suggests early aware-
ness of PCOS, which, in turn, may affect reproductive choices and
family planning. However, we consider anti-androgenic treatment at an
earlier age as an unlikely marker of a deliberate attempt at achieving
pregnancy since anti-androgenic drugs either are contraceptives or are
teratogenic (Eibs et al., 1982; Kim and Del Rosso, 2012). One could
therefore wonder whether the higher FR among early users observed
in our study could be attributed to a long-lasting pharmacological effect
of the anti-androgens, extending even after the period of use.

Comparison to other studies
While there is a paucity of clinical data on the long-term impact of
anti-androgen treatment of women with PCOS, the present findings
are in agreement with what is reported. Long-term androgen receptor
blockade is associated with improved testosterone levels and ovulatory
function in adult women with PCOS (De Leo et al., 1998; Paradisi
et al., 2013). Additionally, long-term anti-androgen therapy is reported
to restore normal steroid hormone feedback to the reproductive axis
(Eagleson et al., 2000). However, there is a lack of prospective clinical
data reporting the FR of PCOS women taking anti-androgens.

Anti-androgen administration in animals that mimic the PCOS phe-
notype following prenatal exposure to androgen excess can restore
normal estrous cyclicity (Sullivan and Moenter, 2004; Silva et al.,
2018). Endogenous hyperandrogenism increases in this model at
40 days, shortly after pubertal onset (Silva et al., 2018). Flutamide
treatment from 40 to 60 days rescues estrous cyclicity, improves ovar-
ian morphology and also reverses aberrant GABA wiring in the brain
associated with impaired steroid hormone feedback of PCOS (Moore
et al., 2015; Silva et al., 2018). It remains to be determined whether
these improvements are the same if treatment is delayed beyond this
‘adolescent’ period.

Pathophysiology
These data suggest that by ‘hindering or impairing’ the ‘second hit’ of
androgen action that develops at puberty, particularly through early
pharmacological intervention, PCOS-related subfertility may be attenu-
ated. The critical site of androgen action in the development and main-
tenance of clinical PCOS features remains unclear, but several lines of
evidence in preclinical animal models point toward the importance of
androgen signaling in the female brain (Coutinho and Kauffman, 2019;
Ruddenklau and Campbell, 2019). Given the multifactorial nature of
PCOS pathogenesis, early interventions of ‘second hits’ are likely to be
most effective when guided by known predisposing contributors, or
‘first hits’(Ibá~nez et al., 2017).

One possibility in women with PCOS is that the ‘first hit’ (i.e. ge-
netic predisposition, prenatal androgen excess) shapes hypothalamic
circuitry in a particular way that establishes the emergence of PCOS
features, including aberrant gonadotrophin regulation and hyperandro-
genism, and that a ‘second hit’ is then required to maintain those path-
ophysiological changes. Of interest, changes in GABA brain wiring and
activity associated with prenatal androgen excess in rodent models de-
velop prior to hyperandrogenism and PCOS-like features (Berg et al.,
2018; Silva et al., 2018). However, these ‘programmed’ changes in
neuroendocrine circuits can be rewired with androgen blockade (Silva
et al., 2018).

Strengths and limitations
The main strength of the study is its large sample size which enabled
us to perform analyses of rare outcomes, as well as stratify according
to different variables. Furthermore, information was retrieved from
highly valid registries and evolved over a period of 10 years.

Unfortunately, we lacked information on smoking or possible
comorbidities of the study participants. In addition, since the BMI of
study participants is not available unless they give birth, we employed
the presence of obesity diagnosis instead. While the dependence on
ICD diagnosis will likely under-report obesity rates among this cohort,
this enabled us to account for obesity in the adjusted Cox regression
models to overcome the limitation of not having access to BMI data.
Furthermore, it would have been desirable to have accurate and direct
information on the androgenic biochemical status of the PCOS partici-
pants; we employed instead use of anti-androgenic medications as a
proxy of hyperandrogenism. Moreover, we do not know the duration
of anti-androgenic treatment utilized or the number of study partici-
pants that actively attempted a pregnancy during the study period. In
addition, we did not censor for death or immigration, and all partici-
pants were followed up until the ending date. Lastly, it has been dem-
onstrated that foreign-born families residing in Sweden utilize
healthcare services with increased frequency compared to natives, in-
creasing the chance that a PCOS diagnosis is posed and thereby treat-
ment initiated at an earlier stage (Swedish Public Health Agency
(Folkhälsomyndigheten), 2019). Furthermore, women with a foreign
background attempt pregnancy at an earlier age compared to
Swedish-born women (National Board of Health and Welfare
(Socialstyrelsen), 2020). Both observations could indicate that the dif-
ferences noted may be due to social reasons and not only biological
reasons. However, our results remained unaltered, even after the sen-
sitivity analysis performed restricting our population to women of
Nordic origin, strengthening the biological component of the
intervention.

Lastly, women with PCOS, especially those with more severe clinical
features of the syndrome such as the obese and/or hyperandrogenic
women, often report distorted self-perceived body image which in
turn affects their sexuality and social well-being (Alur-Gupta et al.,
2019; Kogure et al., 2019). Whether body dissatisfaction results in a
deliberate delay in childbearing is unknown and difficult to tease apart
from the PCOS-associated impairments in the reproductive axis. The
possibility of bias cannot therefore be entirely ruled out, but it is
deemed nevertheless to be limited since the effect of hyperandrogen-
ism on childbirth is not attenuated after adjustment for obesity.
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Conclusions
Our study findings suggest that early initiation of anti-androgenic treat-
ment during adolescence could promote the prevention of fertility-
related morbidity among PCOS women. Although reproductive endo-
crinologists should exercise caution in assigning PCOS diagnosis pre-
maturely, they should however not stall early treatment initiation
when indicated. These findings support the need for future interven-
tional randomized prospective studies investigating critical windows of
anti-androgen treatment.
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ABSTRACT

Objective: Transgender and gender-diverse (TGD) adolescents experience increased mental health risk com-
pared to cisgender peers. Limited research suggests improved outcomes following gender-affirmation. This study
examined mental healthcare and psychotropic medication utilization among TGD youth compared to their sib-
lings without gender-related diagnoses and explored utilization patterns following gender-affirming care.

Method: This retrospective cohort study used military healthcare data from 2010−2018 to identify mental
healthcare diagnoses and visits, and psychotropic medication prescriptions among TGD youth who received care
for gender dysphoria before age 18, and their siblings. Logistic and Poisson regression analyses compared mental
health diagnosis, visits, and psychotropic prescriptions of TGD youth to their siblings, and compared healthcare
utilization pre- and post-initiation of gender-affirming pharmaceuticals among TGD adolescents.

Results: 3,754 TGD adolescents and 6,603 cisgender siblings were included. TGD adolescents were more likely to
have a mental health diagnosis (OR 5.45, 95% CI [4.77−6.24]), use more mental healthcare services (IRR 2.22;
95% CI [2.00−2.46]), and be prescribed more psychotropic medications (IRR = 2.57; 95% CI [2.36−2.80]) com-
pared to siblings. The most pronounced increases in mental healthcare were for adjustment, anxiety, mood, person-
ality, psychotic disorders, and suicidal ideation/attempted suicide. The most pronounced increased in psychotropic
medication were in SNRIs, sleep medications, anti-psychotics and lithium. Among 963 TGD youth (Mage: 18.2)
using gender-affirming pharmaceuticals, mental healthcare did not significantly change (IRR = 1.09, 95% CI [0.95
−1.25]) and psychotropic medications increased (IRR = 1.67, 95% CI [1.46−1.91]) following gender-affirming
pharmaceutical initiation; older age was associated with decreased care and prescriptions.

Conclusion: Results support clinical mental health screening recommendations for TGD youth. Further research
is needed to elucidate the longer-term impact of medical affirmation on mental health, including family and
social factors associated with the persistence and discontinuation of mental healthcare needs among TGD youth.
Hisle-Gorman E, Schvey NA, Adirim TA, et al. Mental Healthcare Utilization of Transgender Youth Before
and After Affirming Treatment. J Sex Med 2021;18:1444−1454.
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Mental Healthcare Use Among Transgender Youth 1445
BACKGROUND

Transgender and gender-diverse (TGD) youth include
those whose gender identity, expression, or behavior differs
from that typically associated with their sex assigned at birth.1

An estimated 0.7−2.7 percent of adolescents identify as
TGD,2−5 and TGD individuals are increasingly presenting for
associated healthcare.1,6−10

While TGD individuals remain under-represented in medical
research,11−13 a growing body of literature suggests significant
health disparities and poorer mental and physical health among
TGD individuals as compared to cisgender peers.2,3,14−21 In
adult populations, large data studies of TGD Medicare recipients
and Veterans indicate TGD adults use more mental healthcare,
and experience increased disability, chronic conditions, substance
abuse disorders, chronic pain, suicide, suicide related events, and
disabling mental illness as compared to cisgender controls.14−18

Health outcomes appear related to environment, with Veterans
living in more accepting communities having fewer substance
use and mental health comorbidities.22,23

In studies of children and adolescents, school and internet
based surveys in the United States and other parts of the world,
found self-identified TGD youth were less likely to report having
a caring parent, and more likely to report depression, suicide
attempts, suicidal risk, violence victimization, self-harm, sub-
stance use, unsafe sex, psychological distress, and bullying as
compared to cisgender peers ¡ outcomes likely related to stigma,
family rejection, and victimization.2,3,19,20,24−29 Parents of 105
adolescents with gender dysphoria reported 32% had a concur-
rent psychiatric disorder, including anxiety, mood, and disrup-
tive disorders, and that multiple diagnoses were increased in
those with transfeminine identities.30 Larger studies using
records from a community-based clinic and a 2-state integrated
health system compared TGD youth to cisgender controls and
found that the odds of multiple mental health diagnoses were
increased 2 to several fold in TGD youth.21,31

However, some research indicates that mental health conditions
in TGD youth and adults were not elevated, or were ameliorated in
those with some level of medical or social affirmation (ie, those sup-
ported to live openly in their asserted gender identity).32−43 Limited
data, primarily using small samples, and self-report measures, indi-
cate that mental health concerns and suicidality decreased, and well-
being increased, following medical or social affirmation.32−41,61

Small studies of youth who have completed social affirmation report
improvement on psychological functioning and well-being and
decreased gender dysphoria, but generally results rely on parent or
child-report of symptoms.35,36 Among adults, a meta-analysis of
1,833 TGD adults indicated self-reported improvement on gender
dysphoria, psychological symptoms, quality of life, and sexual func-
tion following pharmaceutical affirmation.44 One study in adults
found that length of hormone treatment was not associated with
changes in healthcare utilization for mood or anxiety disorders, but
time from surgery was associated with decreases in care.41,61
J Sex Med 2021;18:1444−1454
Most TGD pediatric mental health research is limited by use of
self- or parent-report, small sample size, limited geographic area,
and lack of a non-TGD control group. While 2 studies have
explored mental health diagnoses in larger samples,21,31 neither
examined patterns in mental healthcare utilization nor psychotropic
medication prescriptions, which are important indicators of the
severity of mental health conditions. Research specifically exploring
effects of gender-affirming care on mental health have similar limi-
tations, with few including adolescents or young adults.32−41,61

Given research indicating that TGD youth may be at
increased risk for mental health conditions adequately powered
studies are needed to better elucidate the mental healthcare needs
of TGD youth, compared to matched controls, and to identify
the trajectory of mental health comorbidities following gender
affirmation. The current study examined mental healthcare and
psychotropic medication utilization among TGD youth in a
large healthcare administrative dataset, as compared to their sib-
lings without a gender-related diagnosis, and explored mental
health and psychotropic medication use in TGD adolescents fol-
lowing gender-affirming pharmaceutical care. We hypothesized
that mental healthcare needs would be greater in TGD adoles-
cents as compared to their siblings and that pharmaceutical affir-
mation would be associated with decreased treatment needs.
METHODS

We performed a retrospective cohort study examining mental
healthcare utilization among TGD youth in the military health-
care system between October 2010 and September 2018 using
the Military Healthcare Data Repository (MDR). The MDR
includes records of all inpatient and outpatient care and outpa-
tient prescriptions provided to military service members and
retirees, and their family members domestically and abroad at
military and civilian treatment facilities. The military provides
no- to low-cost comprehensive care to these populations, includ-
ing mental health and media (eg, pharmaceutical) care for gender
dysphoria; active-duty members may also qualify for related sur-
gical care. Access to care for gender dysphoria my differ geo-
graphically, however, the military attempts to address disparities
through telemedicine and flying beneficiaries stationed overseas
back to the United States, if needed, for specialized consulta-
tions. While generally reflective of the United States as a whole,
the military tends to be more politically conservative, and more
male, the proportion of African American individuals in the mili-
tary is decreased, and the proportion of White individuals is
increased as compared to the nation as a whole.45

TGD military dependent youth, <18 years of age at time of
first contact, who received care in the military healthcare system
were identified by 1 or more International Classification of Dis-
eases (ICD) code (ICD-9 302.6, 302.85 302.50, 302.51,
302.52, 302.53, and ICD-10 F64.0, F64.1, F64.2, F64.8,
F64.9, Z87.890) indicative of TGD status in their inpatient or
outpatient record. This is a validated methodology.8 ICD-9/10
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codes are well-matched with clinical text notes in identification
of TGD individuals.46 We identified sibling controls in the
MRD using the following criteria: shared a military sponsor (par-
ent/guardian) with our TGD subjects; were <18 years old at
their first encounter with the military health system during our
study interval: and had no TGD diagnosis recorded, these sib-
lings were considered cisgender controls, TDG youth and sibling
were followed for the same time periods as care depended upon
parental service.

We identified mental health care visits in the inpatient and out-
patient care record by ICD-9/10 code using the Healthcare Cost
and Utilization Project Clinical Classification Software system.47

Mental health visits were sub-categorized by Healthcare Cost and
Utilization Project categories for adjustment, anxiety, attention-def-
icit, conduct, developmental, mood, and cognitive disorders; disor-
ders usually diagnosed in infancy or childhood (which includes
autism), suicidal ideation/self-harm; alcohol use, substance use dis-
orders; and miscellaneous mental health conditions (dissociative,
eating and factitious disorders). The total number of mental health
visits were counted overall, and by diagnosis sub-category; individ-
uals were counted as having a given diagnosis if they had 1 or more
visit for the diagnosis. Visits for TGD status, gender dysphoria, or
mental health screening were not counted as mental health diagno-
ses. Children with one or more diagnosis for a mental health condi-
tion sub-category were categorized as having that mental health
condition and having a mental health condition overall.

Psychotropic medications were identified by name in the out-
patient pharmacy record, and included Bupropion, Selective
Serotonin Reuptake Inhibitors (SSRI), Serotonin-Norepineph-
rine Reuptake Inhibitors (SNRI), other anti-depressants, sleep
medication, benzodiazepines, antipsychotics, simulants, migraine
medications, and lithium. Medications were classified by type
and counted by day’s supply. Gender affirming medications
included puberty suppression (ie, implantable or injectable
gonadotropin-releasing hormone agonists), masculinizing hor-
mones and feminizing hormones, and were identified by name
in the outpatient pharmacy record. Demographic data were
extracted from the medical record and healthcare enrollment eli-
gibility records; race/ethnicity data was not available.
Table 1. Demographics of included transgender and gender-diverse yo

TGD children N = 3

Age at Study Initiation−Median [IQR] 10 [8-−13]
Age at Study Completion−Median [IQR] 18 [16−21]
Male Assigned Birth Sex 1,193 (31.8%)
Parent of Jr Enlisted Rank 1,524 (43.7%)
Visits Per Year −Median [IQR] 18.7 [10.0−32.9]
On psychotropic 2,820 (75.1%)
Years Tracked 8.5 [8.5−8.6]
Median Mental Health Diagnoses 2 [1−4]
Median Mental Health Visits Per Year 2.9 [0.8−7.0]
TGD = transgender or gender-diverse.
Chi-squared analysis and Wilcoxon Rank sum test compared
groups on demographics, logistic regression clustered by family
compared groups on mental health diagnosis, and any psychotropic
medication use overall and care/medication sub-category, and Pois-
son regression clustered by family compared mental healthcare visit
rates and psychotropic medication days. Adjusted analyses con-
trolled for sex assigned at birth, total healthcare contacts per year,
age at study initiation, and parental rank. Parental rank was dichot-
omized as Junior Enlisted (enlisted ranks 1−4) vs more senior mili-
tary ranks; Junior enlisted acted as a proxy for low income as
Junior enlisted service member earn less than $35,000 a year.

Poisson regression clustered by individual compared mental
healthcare visit rates and psychotropic medication days pre- and
post- initiation of gender affirming pharmaceutical treatment, and
logistic regression identified factors associated with decreased men-
tal healthcare use and decreased psychotropic medications follow-
ing initiation of gender-affirming medications. Adjusted models
controlled for sex assigned at birth, total healthcare contacts per
year, age at affirming medication initiation, type of initial gender
affirming medication (puberty suppression vs gender-affirming
hormones), and parental rank. Analyses were conducted using
Stata Intercooled, version 13; P values <.05 was considered statis-
tically significant. The study was reviewed and approved by the
Uniformed Services University Institutional Review Board.
RESULTS

The research team identified a total of 3,754 TGD youths
and 6,603 cisgender siblings who received Military Health Sys-
tem care between fiscal years 2010 and 2018. Both groups were
tracked for a mean of 8.5 years. TGD youth were slightly older,
less likely to be assigned male at birth, less likely to have Junior
Enlisted parents, and utilized more outpatient healthcare overall
as compared to their cisgender siblings (Table 1).
Mental Health Diagnosis
As compared to their cisgender siblings, TGD youth were more

likely to have a mental health diagnosis and have a greater number
of total mental health diagnoses (Table 1, 2). Looking at specific
uth and their cisgender siblings

,754 Cisgender siblings N = 6,603 Significance

9 [4−14] P < .001
17 [11−21] P < .001
3,312 (50.1%) P < .001
2960 (47.6%) P < .001
9.5 [4.6−18.9] P < .001
2,425 (37.7%) P < .001
8.5 [8.5−8.5] P < .001
1 [0−2] P < .001
0.1 [0−2.0] P < .001
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Table 2. Mental health diagnoses and visits by transgender and gender-diverse status

Mental health diagnosis Visits per year
TGD Children N
(%)

Cisgender Siblings
N (%)

Adjusted* odds of mental
health diagnosis or [95%CI] TGD

Cisgender
siblings

Adjusted* visit rate
IRR [95%CI]

All Mental Health 3,352 (89.3) 3,308 (50.1) 5.45 [4.77−6.24] 5.5 3.1 2.22 [2.00−2.46]
Adjustment 1,687 (44.9) 1,191 (18.0) 1.09 [1.80−3.41] 0.74 0.29 2.49 [2.19−2.84]
Anxiety 1,908 (50.8) 1,216 (18.4) 3.30 [2.98−3.65] 0.77 0.28 2.49 [2.13−2.90]
ADHD 1,119 (29.8) 1,229 (18.6) 1.77 [1.59−1.97] 0.60 0.47 1.60 [1.37−1.88]
Cognitive 137 (3.7) 122 (1.9) 1.64 [1.26−2.14] 0.014 0.008 2.01 [1.39−2.89]
Developmental 189 (5.0) 429 (6.5) 1.11 [0.89−1.38] 0.10 0.30 0.97 [0.65−1.45]
First Diagnosed in
Infancy

432 (11.5) 578 (8.8) 1.53 [1.30−1.79] 0.65 1.24 1.39 [0.86−2.26]

Impulse 60 (1.6) 45 (0.7) 2.18 [1.40−3.38] 0.013 0.009 1.55 [0.68−3.58]
Mood 2,413 (64.3) 1182 (18.9) 6.12 [5.51−6.80] 2.18 0.46 4.14 [3.64−4.71]
Personality 86 (2.3) 43 (0.7) 2.54 [1.71−3.78] 0.019 0.005 3.28 [1.53−7.00]
Psychotic 363 (9.7) 104 (1.6) 5.38 [4.20−6.88] 0.12 0.014 7.43 [4.72-−11.69]
Alcohol 57 (1.5) 66 (1.0) 1.25 [0.85−1.82] 0.011 0.010 0.93 [0.50−1.73]
Substance 237 (6.3) 209 (3.2) 1.61 [1.31−1.97] 0.053 0.032 1.77 [1.15−2.70]
Suicide 683 (18.2) 162 (2.5) 7.45 [6.11−9.08] 0.08 0.01 6.83 [5.03−9.26]
Miscellaneous 512 (13.6) 375 (5.7) 2.08 [1.77−2.45] 0.12 0.03 3.38 [2.20−5.18]

*Adjusted analysis, adjusts for sex assigned at birth, total healthcare contacts per year, age at study initiation, and parental rank.TGD = transgender or gen-
der-diverse.
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one-year periods, which is a more typical time period in which to
access mental health diagnoses, TGD youth were more likely than
their siblings to have a mental health diagnosis in a given year (eg,
in 2010 [23.7% vs 13.9%, P < .001], 2015 [46.5% vs 18.8%, P <
.001] and 2018 [42.7% vs 17.1%, P < .001]). The most common
mental health diagnosis in TGD youth was mood/depressive disor-
der which impacted 64% of TGD youth at some point during the
8-year study period; followed by anxiety (51%) and adjustment dis-
orders (44.9%; Table 2). For cisgender siblings, the most common
mental health diagnoses were mood/depressive disorders (18.9%),
ADHD (18.6%), and anxiety disorders (18.4%). After adjustment
for age at study initiation, assigned sex at birth, parent rank, and
number of outpatient visits per year, odds of having any mental
health diagnosis were over 5 times higher in TGD youth as com-
pared to their siblings (aOR = 5.45, 95% CI [4.77−6.24], P <
.001). TGD youth were over 7 times as likely to have diagnosed sui-
cidal ideation/self-harm (OR 7.45, 95%CI 6.11−9.08), over
6 times as likely to have a mood/depressive disorder (OR 6.12
95%CI [5.51−6.80]), over 5 times as likely to have a psychotic dis-
order (eg, schizophrenia) diagnosed (OR 5.38 95% CI [4.20
−6.88]); and had similar odds of diagnosed developmental and
alcohol use disorders (Table 2).
Mental Healthcare Use
TGD youth had an average of 5.5 mental healthcare visits per

year over the course of the study as compared to 3.1 mental health
visits per year for their cisgender siblings, and over twice as many
visits in adjusted analysis (aIRR 2.22; 95% CI [2.00−2.46], P <
.001). Mirroring diagnoses, mental healthcare visits for TGD
youth were largely for mood/depressive, anxiety and adjustment
J Sex Med 2021;18:1444−1454
disorders; however, care for cognitive, mood/depressive, personal-
ity, psychotic, and miscellaneous disorders, ADHD, substance use,
and suicidal ideation/self-harm were all greater among TGD youth
as compared to their siblings (Table 2). The most common diag-
noses among siblings were disorders diagnosed in infancy and
childhood, ADHD, and mood/depressive disorders. Care for
development diagnoses, disorders usually diagnosed in infancy and
childhood, impulse control disorder and alcohol use did not differ
between the 2 groups (Table 2).
Psychotropic Medication Use
Over the full study period, 75% (2,820) of TGD youth were

prescribed a psychotropic medication as compared to 38% (2,425)
of their cisgender siblings (P < .001; Table 1). In adjusted analysis,
TGD youth had over 2 and a half times as many medication days
as their siblings (aIRR = 2.57; 95% CI [2.36−2.80], P < .001).
SSRIs accounted for the most medication days in TGD youth,
resulting in close to 3 times as many medication days for TGD
youth; followed by stimulants, and antipsychotics. For siblings,
stimulants accounted for the largest number of medication days
followed by SSRIs, and anti-psychotics. In adjusted analyses TGD
youth had over 3 times as many medication days for SNRIs, Lith-
ium, anti-psychotics, and sleep medications as compared to their
cisgender siblings (Table 3).
Impact of Gender Affirming Pharmaceutical
Treatment

Of 3,754 included TGD youth, 963 (25.6%) initiated gen-
der-affirming pharmaceutical treatment (puberty suppression or
gender-affirming hormones) during the study period. The 963
App.0122



Table 3. Psychotropic medication days by transgender and gender-diverse status

Medication days per year
TGD children Cisgender siblings Adjustedy IRR [95% CI]

All Mental Health Meds 111.4 42.5 2.57 [2.36−2.80]
Wellbutrin 5.38 1.57 2.76 [2.12−3.60]
SSRI 37.25 11.18 2.96 [2.65−3.31]
SNRI 4.10 0.96 3.82 [2.64−5.54]
Other Antidepressant 7.93 2.50 3.01 [2.48−3.66]
Sleep Medications 5.82 1.61 3.28 [2.61−4.12]
Benzodiazepines 3.01 1.14 2.56 [1.85−3.56]
Anti-Psychotics 18.24 5.88 3.39 [2.83−4.07]
Stimulants 26.89 19.52 1.57 [1.39−1.77]
Migraine Medications* 0.92 0.42 1.69 [1.27−2.26]
Lithium 1.68 0.48 3.64 [2.02−6.55]

*Migraine Medications − Triptan.
yAdjusted analysis, adjusts for sex assigned at birth, total healthcare contacts per year, age at study initiation, and parental rank.TGD = transgender or gen-
der-diverse.
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pharmaceutically treated youth were tracked for a mean of 7.1
[IQR 5.5−7.8] years prior to pharmaceutical treatment initiation,
and 1.5 [IQR 0.8−2.8] years following initiation of gender-affirm-
ing treatment. The median age of initiation of affirming medica-
tion was 18.2 [IQR 16.6−19.8] years, and the first gender
affirming medications were: masculinizing hormones (61.4%,
n = 591), feminizing hormones (28.7%, n = 276), and puberty
suppression (10.0%, n = 96; Table 4). The median number of
mental healthcare visits per years declined after starting gender
affirming hormones (3.5 [IQR 1.2−7.5] vs 1.5 [0−7.8], Table 4).
However, in adjusted Poisson regression analysis mental healthcare
visits overall did not significantly change following gender-affirm-
ing pharmaceutical care (aIRR = 1.09, 95% CI [0.95−1.25], P <
.60; 5.5 before vs 6.1 after) nor did care for most specific mental
health diagnoses (Table 5). Of the youths who received gender-
affirming pharmaceutical care, the majority (89%, n = 857) also
used a psychotropic medication during the study period. Psycho-
tropic medication use increased from mean of 120 days per year to
Table 4. Demographics of 963 transgender and gender-diverse youth

Years Followed - Median
Mental Health Visits Per Year −Median [IQR]
Psychotropic Medication Days −Median [IQR]
Fewer Mental Health Visits following Treatment
Fewer Medication Days Following Treatment
Age of First Affirming Medication
First Medication Puberty Suppressant
First Medication Feminizing Hormone
First Medication Masculinizing Hormone
Male Sex Assigned at Birth
Parent of Jr Enlisted Rank
First Study Age −Median [IQR]
Total Visits Per Year - Median[IQR]

*Pharmaceutical treatment includes puberty suppression and gender-affirming
a mean 212 days per year following gender affirming pharmaceuti-
cal care (aIRR = 1.67, 95%CI [1.46−1.91], P < .001]); medica-
tion use was increased in all classes explored except stimulants,
migraine medications and lithium.
Factors Associated with Decreased Post-Affirming
Mental Healthcare

Of youths receiving gender-affirming pharmaceutical care,
66.7% (642) had fewer mental healthcare visits following treat-
ment. Decreased mental healthcare following gender-affirming
care was associated with older age of medication initiation
(aOR = 1.10, 95% CI [1.04−1.16]), and fewer overall visits per
year over the study period (aOR = 0.99, 95%CI [0.99−0.99]),
but was not associated with affirming medication type, sex
assigned at birth, or parental rank. The median age of gender-
affirming medication initiation of those with less mental health-
care use after initiation was 18.4 [IQR 17.0−19.8], and of those
who initiated gender-affirming pharmaceutical treatment*

TGD children N = 963
Before After P

7.1 [5.6−7.9] 1.5 [0.7-2.7] <.001
3.5 [1.2−7.5] 1.5 [0-7.8] <.001
69[17−157] 104[0-365] .054
642 (66.7%)
384 (44.8%)
18.2 [16.6−19.8]
96 (7.2%)
276 (28.7%)
591 (61.4%)
300 (31.2%)
325 (33.8%)
12 [10−14]
48.9 [30.3−77.6]

hormonal therapy.TGD = transgender or gender-diverse.
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Table 5. Transgender and gender-diverse youth mental healthcare and psychotropic medication use following initiation of gender affirm-
ing pharmaceutical treatment as compared to before initiation

Mental healthcare visits (N = 963)
Crude rate of visits per year

Adjusted* IRR [95% CI]Before After

All Mental Health Visits 5.50 6.10 1.04 [0.90-−1.20]
Adjustment 0.94 0.83 0.89 [0.67−-1.18]
Anxiety 0.98 1.04 1.07 [0.84−1.35]
ADHD 0.50 0.20 0.40 [0.27−-0.58]
Cognitive 0.02 0.02 0.83 [0.40−1.75]
Developmental 0.03 0.01 0.35 [0.16−0.78]
Infancy 0.37 0.53 1.02 [0.41−2.54]
Impulse 0.001 0.01 0.10 [0.02−0.53]
Mood 2.90 2.33 1.12 [0.94−1.35]
Personality 0.02 0.03 1.40 [0.44−-4.39]
Psychotic 0.13 0.16 0.99 [0.48−2.06]
Alcohol Abuse 0.13 0.06 0.66 [0.15−2.87]
Substance Abuse 0.05 0.12 1.39 [0.68−2.85]
Suicide 0.07 0.12 1.74 [1.18−2.56]
Miscellaneous 0.09 0.19 1.45 [0.56−3.60]

Medication days (N = 857)
Crude rate of medication days per year

Before After Adjusted* IRR [95% CI]

All Mental Health Meds 119.7 211.5 1.67 [1.46−1.91]
Wellbutrin 6.3 16.2 2.51 [2.71−3.69]
SSRI 44.8 73.9 1.72 [1.47−2.00]
SNRI 4.7 14.0 2.59 [1.52−4.38]
Other Antidepressant 9.2 18.9 1.61 [1.18−2.21]
Sleep Medications 6.4 16.2 2.23 [1.61−3.10]
Benzodiazepines 3.0 12.7 3.01 [1.95−4.65]
Anti-Psychotics 15.9 30.1 1.77 [1.34−2.35]
Stimulants 26.4 25.1 0.96 [0.72−1.26]
Migraine Medications 1.5 2.2 0.76 [0.37−1.53]
Lithium 1.3 2.3 1.11 [0.48−2.59]

*Adjusted analysis, adjusts for sex assigned at birth, total healthcare contacts per year, age at affirming medication initiation, and parental rank.
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with more care was 17.9 [IQR 16.0−19.5]. Of included youth,
384 (44.8%) had decreased psychotropic medication prescrip-
tion days following gender affirming pharmaceutical treatment.
Decreased psychotropic medication use following gender affirm-
ing pharmaceutical treatment was associated with older age at
time of affirming medication initiation (aOR = 1.09, 95% CI
[1.03−1.16]) and male sex assigned at birth (aOR = 1.60 95%
CI [1.18−2.17]).
DISCUSSION

Using a considerably larger population than previous studies,
this research study found that TGD youth had greater mental
healthcare use as compared to their cisgender siblings, with
TGD youth more likely to have a mental health diagnosis, have
multiple mental health diagnoses, use increased mental
J Sex Med 2021;18:1444−1454
healthcare services, be prescribed a psychotropic medication, and
use psychotropic medications for an increased number of days.
For those TGD adolescents who initiated gender-affirming phar-
maceutical care, mental healthcare and psychotropic medication
needs were not reduced in the period following initiation after
adjusting for confounders. Findings support previous research on
a larger scale, control for family factors by comparing TGD
youth to siblings, include psychotropic medication use as an
additional mental health indicator, and document mental health-
care use rates as both an indicator of mental health severity and
healthcare service need.

Over the 8.5-year course of the study’s inclusion period, close
to 90% of TGD youth had a mental health diagnosis, as com-
pared to 50% of their cisgender siblings. For both TGD and cis-
gender youth, findings are higher than previously reported
rates,30,48 which likely relate to the study’s extensive time period.
App.0124
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The median age of gender-affirming pharmaceutical treatment
initiation was 18.2 years in this study which is substantially older
than previous self- and parent-report studies of the initiation of
medical and social transition (range 3−16 years).32-37 Eighteen
is the age at which youth can make their own medical choices;
the fact that over half of included youth initiated gender-affirm-
ing pharmaceutical care after age 18 may suggest a lack of paren-
tal support or involvement in gender-affirming care among this
study population. A lack of parental support may increase the
need for new or ongoing mental health and/or psychotropic
medication use which may also explain part of the increased rates
of mental health diagnoses in our population. Yearly data from
our study indicating that 23.7% to 46.5% of TGD youth had a
mental health diagnosis in a given year is consistent with parental
reports of mental health diagnoses in TGD youth at a given
point in time.29 Similarly, the yearly rate of mental health diag-
noses among siblings (13.9%−18.8%) is comparable to pub-
lished estimates.48−50

Findings of our study are consistent with adolescent and par-
ent survey research, indicating that TGD youth have increased
self- or parent-reported depression, suicide attempts/ideation,
self-harm, substance use, and, emotional distress as compared to
peers.2,3,19,20,30 Results are also similar to large data research on
adolescents and adults using clinic, healthcare provider, Medic-
aid, and veterans administration data which found increased
mental health diagnoses in TGD individuals as compared to cis-
gender controls.14,15,17,18,21,31 Our findings support current clin-
ical recommendations to screen TGD youth for mental health
concerns and address the underlying factors that increase risk in
this population, and also suggest the importance of emphasizing
mental health screening in future clinical recommendations.51,52

It is unclear why TGD youth were more likely to be diagnosed
with psychotic conditions than their cisgender siblings, bur our
findings are consistent with limited previous research in youth and
adults.31,52 Results may relate to lack of affirming care leading to
depression with psychotic features.53 Observed rates of increased
provision of anti-psychotic medications among TGD youth may
also be due to low dose prescriptions as an adjunct treatment for
conditions such as severe depression and insomnia. The possible
link between psychosis and TGD status warrants further explora-
tion with well-validated psychiatric interviews.

While adjustment disorder, ADHD, cognitive, impulse con-
trol, personality, and miscellaneous diagnoses, substance use dis-
order, and conditions diagnosed in infancy or childhood (which
includes autism) were significantly greater among TGD youth,
differences were less pronounced. The finding of increased odds
of conditions diagnosed in infancy and childhood, which
includes autism, is consistent with previous research indicating
increased odds of autism in TGD children and youth.54,55

Developmental disorders and alcohol use disorders were not sig-
nificantly increased among TGD youth.

Findings of increased psychotropic medication use (75% vs
38%) and medication days (111 vs 43 days per year) in TGD
youth as compared to cisgender siblings are novel and corrobo-
rate prior studies indicating increased mental health needs in
TGD youth.2,3,14,15,17−21,30,31 Results are also consistent with
findings that TGD adults were over 3 times as likely to use an
antidepressant and/or anxiolytic,[41,61] but the current study is
the first to examine psychotropic medications in youth, and
include multiple medication classes. Consistent with increased
care for anxiety, mood, and psychotic disorders; SSRIs, SNRIs,
other antidepressants, Lithium, and anti-psychotics were all sig-
nificantly increased in TGD youth (Table 3). TGD youth also
had over 3 times as many sleep medication days as their cisgender
siblings, results are consistent with research indicating a link
between poor sleep duration/quality and depression/poor psy-
chological well-being,56,57 and suggests that screening for sleep
concerns may be indicated in TGD care.

This study is among the first to analyze the associations of
gender-affirming pharmaceutical treatment with mental health
care patterns among TGD youth. Findings indicated that mental
healthcare visits were not significantly changed and psychotropic
medication use rose following gender-affirming pharmaceutical
treatment after adjusting for potential confounders. Results are
not consistent with adult and adolescent self-report survey
research indicating improvements in mental health symptoms
following gender-affirming care.11,35−37,40,44 However, findings
are consistent with one 10 year study which found visits for anxi-
ety and mood disorders, and suicide attempt hospitalizations did
not decrease following gender-affirming pharmaceutical care, but
did decrease some following gender affirming surgery.[41,61]
Findings that mental healthcare and psychotropic medications
did not decrease after gender affirming care may be related to a
number of factors. The median period following gender-affirm-
ing pharmaceutical care in the current study was relatively short
(ie, 1.5 years), making it difficult to ascertain if the lack of a
change in care patterns was related to continuing mental health
problems, or represents the delivery of responsible mental health-
care that maintains a therapeutic relationship through a substan-
tial life transition. Similarly, the period before initiation of
gender affirming care was 7.1 years, making it possible that men-
tal healthcare during the earlier portion of this period is not
reflective of mental healthcare use patterns of youth with gender
dysphoria, artificially deflating the rate of care in the period
before gender affirming pharmaceutical care. Patients also age
during the pretreatment period and mental health utilization
may increase over time irrespective of gender affirming care.

Also, the sample in this study may differ from samples previ-
ously recruited from specialty transgender clinics. Military con-
nected families are generally more conservative,58 which may
relate to the relatively low percentage receiving puberty blockers,
and relatively older age of starting gender affirming pharmaceuti-
cal care. Military connected children and youth also have free
mental healthcare and psychiatric medications through the age of
23, which may lower barriers to continued engagement in treat-
ment of mental health conditions after gender transition. This
J Sex Med 2021;18:1444−1454App.0125
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care would allow patients and clinicians to thoroughly address
and treat all identified issues irrespective of gender-affirming
treatment status, and maintain engagement in ongoing care even
as symptoms begin to remit.59

The impact of access to high quality no-or low-cost mental
healthcare available to the study population may impact mental
healthcare and psychotropic medication trends, making results
potentially less generalizable for adolescents and young adults in
the United States. Although adults in the United States report
some of the highest rates of mental health conditions, access to
mental healthcare in the United States is reduced as compared to
other high-income countries.60

Older age and fewer yearly visits were associated with
decreased post-affirmation mental healthcare, and older age and
male sex at birth were associated with decreased post-affirmation
psychotropic medication prescriptions. Findings that older age
was associated with decreased mental health and psychotropic
care may suggest that parents were involved in scheduling and
seeking mental healthcare and psychotropic medications for their
younger children. Conversely, older youth who make their own
medication decisions may have difficulties in scheduling care, or
decide to reduce care they do not deem necessary. Alternatively,
patients with higher levels of distress or engagement with mental
health providers may be more likely to have parents that
acknowledge their distress and consent for treatment.

Strengths of this study include the very large sample size,
inclusion of data on psychiatric diagnoses, mental healthcare vis-
its, and psychotropic medication use to assess mental health dis-
parities, the extensive study period, the assessment of mental
health care utilization following gender affirmation treatment,
and the use of sibling controls. A sibling study group controls for
household healthcare use, threshold for accessing mental health-
care, and gender socialization experience, but does not account
for all differences between individuals. This study is limited by
the use of healthcare data in the form of ICD-9/10 codes which
cannot indicate the severity of diagnoses or the full breadth of
complex TGD identities; however, the use of multiple indicators
of mental health burden does mitigate this concern. The study is
also limited by the short duration of care following gender-
affirming pharmaceutical treatment, which may be insufficient
to observe any clinically significant change. We were also unable
to control for differing, regional, family level, and care provider
acceptance, however within the military access to specialists can
occur when requested. We also didn’t distinguish puberty sup-
pression from testosterone/estrogens as we were interested in
pharmaceuticals as an indicator of treatment progression; how-
ever, it is possible that there are differences in outcomes for the 2
groups. Furthermore, the effect of affirming medical care may be
confounded by increasing mental health disparities as TGD
youth age (eg, due to increasing minority stress). Finally, results
may have limited generalizability as military dependent youth
face additional stressors, such as multiple moves and parental
deployment, and benefit from high-quality free military
J Sex Med 2021;18:1444−1454
healthcare until age 21 (or age 23 if in college), thereby poten-
tially affecting post-affirming healthcare use patterns. The mili-
tary population included in this study is likely substantially
different than previous research which generally recruited youth
from specialized TGD care clinics (which signals parental and
family support). Available data did not allow for study of
important intersections between cultural and ethnic factors
which may predict outcomes such as healthcare utilization.
While many adolescents included in this study received care for
GD prior to age 18, many did not, and pharmaceutical affirma-
tion was initiated after age 18 for over 50% of include youth.
Therefore, results of this study may be more representative of
the national population of TGD youth, some of whom receive
parental support and some of whom self-report a lack of paren-
tal and family support, than the specialty clinic population used
in many previous studies.
CONCLUSIONS

TGD youth have considerably greater mental health diagno-
ses, care, and psychotropic medication use across a range of diag-
noses, as compared to their cisgender siblings. Results strongly
support clinical recommendations for screening of mental health
conditions in TGD youth and availability of healthcare for those
in need. Additional research is needed to determine the long-
term impact of gender-affirming care on psychiatric co-morbid-
ities among TGD youth and young adults. While the need for
mental health treatment appears to persist after the initiation of
gender-affirming pharmaceutical treatment, longer term follow-
up and care-specific analysis is needed to accurately understand
changing care needs over time. Results may have policy implica-
tions as some states are currently considering limiting gender
affirming care to adolescents.
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ENDO REPORTS FOURTH-QUARTER AND FULL-YEAR 2021 FINANCIAL RESULTS 

DUBLIN, February 28, 2022 -- Endo International plc (NASDAQ: ENDP) today reported financial results 

for the fourth-quarter and full-year ended December 31, 2021 and introduced first-quarter 2022 financial 

guidance. 

"Endo’s solid operational and financial performance in the fourth-quarter ended a year of strong 

performance across all of our business segments," said Blaise Coleman, President and Chief Executive 

Officer at Endo. "As we look forward to 2022 and begin to transition through the VASOSTRICT® loss of 

exclusivity and the ongoing COVID-19 driven market conditions negatively impacting specialty product 

office-based procedures, we remain focused on advancing our strategic priorities supported by strong 

commercial execution to maximize XIAFLEX®, continuing to establish QWO® as a cornerstone treatment 

for cellulite and investing to advance our pipeline in our core areas of growth." 

FOURTH-QUARTER FINANCIAL PERFORMANCE 

(in thousands, except per share amounts) 

 Three Months Ended December 31,    Year Ended December 31,   

 2021  2020  Change  2021  2020  Change 

Total Revenues, Net $ 789,429   $ 760,221   4 %  $ 2,993,206   $ 2,903,074   3 % 

Reported (Loss) Income from 

Continuing Operations $ (556,667)  $ 141,247   NM  $ (569,081)  $ 247,464   NM 

Reported Diluted Weighted Average 

Shares  233,681    234,474   — %   232,785    233,653   — % 

Reported Diluted Net (Loss) Income 

per Share from Continuing Operations $ (2.38)  $ 0.60   NM  $ (2.44)  $ 1.06   NM 

Reported Net (Loss) Income $ (562,062)  $ 119,343   NM  $ (613,245)  $ 183,944   NM 

Adjusted Income from Continuing 

Operations (2) $ 200,034   $ 175,995   14 %  $ 716,349   $ 670,370   7 % 

Adjusted Diluted Weighted Average 

Shares (1)(2)  237,045    234,474   1 %   236,665    233,653   1 % 

Adjusted Diluted Net Income per 

Share from Continuing Operations (2) $ 0.84   $ 0.75   12 %  $ 3.03   $ 2.87   6 % 

Adjusted EBITDA (2) $ 386,524   $ 351,635   10 %  $ 1,480,822   $ 1,395,942   6 % 
__________ 

(1) Reported Diluted Net (Loss) Income per Share from Continuing Operations is computed based on weighted average shares outstanding and, if there is 

income from continuing operations during the period, the dilutive impact of ordinary share equivalents outstanding during the period. In the case of 

Adjusted Diluted Weighted Average Shares, Adjusted Income from Continuing Operations is used in determining whether to include such dilutive impact. 

(2) The information presented in the table above includes non-GAAP financial measures such as “Adjusted Income from Continuing Operations,” “Adjusted 

Diluted Weighted Average Shares,” “Adjusted Diluted Net Income per Share from Continuing Operations” and “Adjusted EBITDA.” Refer to the 

“Supplemental Financial Information” section below for reconciliations of certain non-GAAP financial measures to the most directly comparable GAAP 

financial measures. 
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CONSOLIDATED RESULTS 

Total revenues were $789 million in fourth-quarter 2021, an increase of 4% compared to $760 million 

during the same period in 2020. This increase was attributable to increased revenues across our Branded, 

Generic and International Pharmaceuticals segments, partially offset by decreased revenues from our 

Sterile Injectables segment. 

Reported loss from continuing operations in fourth-quarter 2021 was $557 million compared to reported 

income from continuing operations of $141 million during the same period in 2020. This decrease was 

primarily due to increased asset impairment charges, opioid settlement and litigation-related costs, and 

income tax expense, due to a non-cash income tax benefit recorded in the fourth-quarter 2020, partially 

offset by increased revenues and favorable changes in product mix. Reported diluted net loss per share 

from continuing operations in fourth-quarter 2021 was $2.38 compared to reported diluted net income per 

share from continuing operations in fourth-quarter 2020 of $0.60. 

Adjusted income from continuing operations in fourth-quarter 2021 was $200 million compared to $176 

million in fourth-quarter 2020. The result was attributable to increased revenues and favorable changes in 

product mix. Adjusted diluted net income per share from continuing operations in fourth-quarter 2021 was 

$0.84 compared to $0.75 in fourth-quarter 2020. 

BRANDED PHARMACEUTICALS SEGMENT 

Fourth-quarter 2021 Branded Pharmaceuticals segment revenues were $228 million, an increase of 2% 

compared to $225 million during fourth-quarter 2020. 

Despite increasing COVID-19 driven pressures during the fourth-quarter 2021, Specialty Products 

revenues increased 4% to $161 million in fourth-quarter 2021 compared to $154 million in fourth-quarter 

2020. XIAFLEX® revenues increased 14% to $120 million compared to $105 million in fourth-quarter 

2020, driven by increased net price and improving patient demand compared to the prior year. Established 

Products revenues decreased 5% to $67 million in fourth-quarter 2021 compared to $71 million in fourth-

quarter 2020 due to ongoing competitive pressures in the portfolio. 

STERILE INJECTABLES SEGMENT 

Fourth-quarter 2021 Sterile Injectables segment revenues were $319 million, a decrease of 4% compared 

to $332 million during fourth-quarter 2020. This decrease was primarily attributable to competitive 

pressure on certain products, which was partially offset by higher VASOSTRICT® revenues primarily due 

to hospitalizations associated with COVID-19. 

GENERIC PHARMACEUTICALS SEGMENT 

Fourth-quarter 2021 Generic Pharmaceuticals segment revenues were $218 million, an increase of 21% 

compared to $180 million during fourth-quarter 2020. This increase was primarily attributable to 

additional revenues from 2021 product launches, including lubiprostone capsules, the first authorized 

generic of Amitiza®, and varenicline tablets, the only FDA-approved generic version of Chantix®, partially 

offset by competitive pressure on certain other generic products. 
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INTERNATIONAL PHARMACEUTICALS SEGMENT 

Fourth-quarter 2021 International Pharmaceuticals segment revenues were $24 million compared to 

$23 million during fourth-quarter 2020. 

FIRST-QUARTER 2022 FINANCIAL GUIDANCE 

Due to uncertainties in certain key assumptions including the timing and impact of VASOSTRICT® 

generic competition and the rate and extent to which the market for specialty product office-based 

procedures recovers from the current COVID-19 driven challenges, the Company is only providing 

financial guidance for the first quarter ending March 31, 2022 at this time. These statements are forward-

looking, and actual results may differ materially from Endo’s expectations, as further discussed below 

under the heading “Cautionary Note Regarding Forward-Looking Statements.” 

 First-Quarter 2022 

Total Revenues, Net $595 - $635M 

Adjusted EBITDA $240 - $260M 

Adjusted Diluted Net Income per Share from Continuing Operations $0.35 - $0.45 

Assumptions:  

Adjusted Gross Margin ~71.5% 

Adjusted Operating Expenses as a Percentage of Total Revenues, Net ~33.0% 

Adjusted Interest Expense ~$140M 

Adjusted Effective Tax Rate ~$1.0% 

Adjusted Diluted Weighted Average Shares ~238M 
 

BALANCE SHEET, LIQUIDITY AND OTHER UPDATES 

As of December 31, 2021, the Company had approximately $1.5 billion in unrestricted cash; $8.2 billion 

of debt; and a net debt to adjusted EBITDA ratio of 4.6. 

Fourth-quarter 2021 net cash used in operating activities was $50 million compared to $108 million 

provided by operating activities during the fourth-quarter 2020. This change was primarily due to higher 

payments in 2021 related to interest, opioid-related and other legal settlements and expenses and 

continuity and separation benefits, cost reduction and strategic review initiatives, partially offset by an 

increase in adjusted income from continuing operations. 

Additionally, during the fourth-quarter 2021, the Company completed the previously announced sales of 

its manufacturing sites in Chestnut Ridge, New York and Irvine, California. The exit of these sites was 

included in a series of business transformation initiatives that the Company announced in late 2020, 

including further optimization of its generic retail business cost structure. 
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CONFERENCE CALL INFORMATION 

Endo will conduct a conference call with financial analysts to discuss this press release tomorrow, March 

1, 2022, at 7:30 a.m. ET. The dial-in number to access the call is U.S./Canada (866) 497-0462, 

International (678) 509-7598, and the passcode is 4272796. Please dial in 10 minutes prior to the 

scheduled start time. 

A replay of the call will be available from March 1, 2022 at 10:30 a.m. ET until 9:30 a.m. ET on March 8, 

2022 by dialing U.S./Canada (855) 859-2056 International (404) 537-3406, and entering the passcode 

4272796. 

A simultaneous webcast of the call can be accessed by visiting https://investor.endo.com/events-and-

presentations. In addition, a replay of the webcast will be available on the Company website for one year 

following the event. 

Chantix® is a registered trademark of Pfizer Inc. 

Amitiza® is a registered trademark of Mallinckrodt plc. 
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FINANCIAL SCHEDULES 

The following table presents Endo's unaudited Total revenues, net for the three months and years ended 

December 31, 2021 and 2020 (dollars in thousands): 

 Three Months Ended December 31,  Percent 

Growth 
 Year Ended December 31,  Percent 

Growth  2021  2020   2021  2020  

Branded Pharmaceuticals:            

Specialty Products:            

XIAFLEX® $ 120,078   $ 105,212   14 %  $ 432,344   $ 316,234   37 % 

SUPPRELIN® LA  28,709    24,838   16 %   114,374    88,182   30 % 

Other Specialty (1)  12,025    23,867   (50) %   86,432    92,662   (7) % 

Total Specialty Products $ 160,812   $ 153,917   4 %  $ 633,150   $ 497,078   27 % 

Established Products:            

PERCOCET® $ 25,093   $ 27,323   (8) %  $ 103,788   $ 110,112   (6) % 

TESTOPEL®  11,322    8,357   35 %   43,636    35,234   24 % 

Other Established (2)  30,738    34,907   (12) %   113,043    139,356   (19) % 

Total Established Products $ 67,153   $ 70,587   (5) %  $ 260,467   $ 284,702   (9) % 

Total Branded Pharmaceuticals (3) $ 227,965   $ 224,504   2 %  $ 893,617   $ 781,780   14 % 

Sterile Injectables:            

VASOSTRICT® $ 224,971   $ 213,116   6 %  $ 901,735   $ 785,646   15 % 

ADRENALIN®  36,494    31,739   15 %   124,630    152,074   (18) % 

Other Sterile Injectables (4)  57,634    86,995   (34) %   239,732    301,127   (20) % 

Total Sterile Injectables (3) $ 319,099   $ 331,850   (4) %  $ 1,266,097   $ 1,238,847   2 % 

Total Generic Pharmaceuticals $ 218,135   $ 180,440   21 %  $ 740,586   $ 783,110   (5) % 

Total International Pharmaceuticals $ 24,230   $ 23,427   3 %  $ 92,906   $ 99,337   (6) % 

Total revenues, net $ 789,429   $ 760,221   4 %  $ 2,993,206   $ 2,903,074   3 % 
__________ 

(1) Products included within Other Specialty include NASCOBAL® Nasal Spray, AVEED® and QWO®. 

(2) Products included within Other Established include, but are not limited to, EDEX® and LIDODERM®. 

(3) Individual products presented above represent the top two performing products in each product category for the year ended December 31, 2021 and/or any 

product having revenues in excess of $25 million during any quarterly period in 2021 or 2020. 

(4) Products included within Other Sterile Injectables include ertapenem for injection, APLISOL® and others. 
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The following table presents unaudited Condensed Consolidated Statement of Operations data for the 

three months and years ended December 31, 2021 and 2020 (in thousands, except per share data): 

 Three Months Ended December 31,  Year Ended December 31, 
 2021  2020  2021  2020 

TOTAL REVENUES, NET $ 789,429   $ 760,221   $ 2,993,206   $ 2,903,074  

COSTS AND EXPENSES:        

Cost of revenues  311,223    369,539    1,221,064    1,442,511  

Selling, general and administrative  250,103    176,221    861,760    698,506  

Research and development  58,536    64,737    148,560    158,902  

Litigation-related and other contingencies, net  226,168    4,889    345,495    (19,049) 

Asset impairment charges  364,584    14,147    414,977    120,344  

Acquisition-related and integration items, net  (2,022)   (551)   (8,379)   16,549  

Interest expense, net  143,501    135,250    562,353    532,939  

Loss on extinguishment of debt  —    —    13,753    —  

Other (income) expense, net  (15,103)   4,208    (19,774)   (21,110) 

LOSS FROM CONTINUING OPERATIONS BEFORE 

INCOME TAX $ (547,561)  $ (8,219)  $ (546,603)  $ (26,518) 

INCOME TAX EXPENSE (BENEFIT)  9,106    (149,466)   22,478    (273,982) 

(LOSS) INCOME FROM CONTINUING OPERATIONS $ (556,667)  $ 141,247   $ (569,081)  $ 247,464  

DISCONTINUED OPERATIONS, NET OF TAX  (5,395)   (21,904)   (44,164)   (63,520) 

NET (LOSS) INCOME $ (562,062)  $ 119,343   $ (613,245)  $ 183,944  

NET (LOSS) INCOME PER SHARE—BASIC:        

Continuing operations $ (2.38)  $ 0.61   $ (2.44)  $ 1.08  

Discontinued operations  (0.03)   (0.09)   (0.19)   (0.28) 

Basic $ (2.41)  $ 0.52   $ (2.63)  $ 0.80  

NET (LOSS) INCOME PER SHARE—DILUTED:        

Continuing operations $ (2.38)  $ 0.60   $ (2.44)  $ 1.06  

Discontinued operations  (0.03)   (0.09)   (0.19)   (0.27) 

Diluted $ (2.41)  $ 0.51   $ (2.63)  $ 0.79  

WEIGHTED AVERAGE SHARES:        

Basic  233,681    230,301    232,785    229,314  

Diluted  233,681    234,474    232,785    233,653  
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The following table presents unaudited Condensed Consolidated Balance Sheet data at December 31, 

2021 and December 31, 2020 (in thousands): 

 
December 31, 

2021  
December 31, 

2020 

ASSETS    

CURRENT ASSETS:    

Cash and cash equivalents $ 1,507,196   $ 1,213,437  

Restricted cash and cash equivalents  124,114    171,563  

Accounts receivable  592,019    511,262  

Inventories, net  283,552    352,260  

Other current assets  207,705    164,736  

Total current assets $ 2,714,586   $ 2,413,258  

TOTAL NON-CURRENT ASSETS  6,052,829    6,851,379  

TOTAL ASSETS $ 8,767,415   $ 9,264,637  

LIABILITIES AND SHAREHOLDERS’ DEFICIT    

CURRENT LIABILITIES:    

Accounts payable and accrued expenses, including legal settlement accruals $ 1,417,892   $ 1,208,061  

Other current liabilities  212,070    45,763  

Total current liabilities $ 1,629,962   $ 1,253,824  

LONG-TERM DEBT, LESS CURRENT PORTION, NET  8,048,980    8,280,578  

OTHER LIABILITIES  332,459    378,174  

SHAREHOLDERS’ DEFICIT  (1,243,986)   (647,939) 

TOTAL LIABILITIES AND SHAREHOLDERS’ DEFICIT $ 8,767,415   $ 9,264,637  
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The following table presents unaudited Condensed Consolidated Statement of Cash Flow data for the 

years ended December 31, 2021 and 2020 (in thousands): 

 Year Ended December 31, 

 2021  2020 

OPERATING ACTIVITIES:    

Net (loss) income $ (613,245)  $ 183,944  

Adjustments to reconcile Net (loss) income to Net cash provided by operating activities:    

Depreciation and amortization  457,098    518,807  

Asset impairment charges  414,977    120,344  

Other, including cash payments to claimants from Qualified Settlement Funds  152,220    (425,703) 

Net cash provided by operating activities $ 411,050   $ 397,392  

INVESTING ACTIVITIES:    

Capital expenditures, excluding capitalized interest $ (77,929)  $ (69,971) 

Acquisitions, including in-process research and development, net of cash and restricted 

cash acquired  (5,000)   (649,504) 

Proceeds from sales and maturities of investments  —    92,763  

Proceeds from sale of business and other assets, net  30,283    6,737  

Other  (6,898)   (4,892) 

Net cash used in investing activities $ (59,544)  $ (624,867) 

FINANCING ACTIVITIES:    

Payments on borrowings, net $ (78,745)  $ (96,683) 

Other  (26,736)   (11,884) 

Net cash used in financing activities $ (105,481)  $ (108,567) 

Effect of foreign exchange rate  285    654  

NET INCREASE (DECREASE) IN CASH, CASH EQUIVALENTS, RESTRICTED CASH 

AND RESTRICTED CASH EQUIVALENTS $ 246,310   $ (335,388) 

CASH, CASH EQUIVALENTS, RESTRICTED CASH AND RESTRICTED CASH 

EQUIVALENTS, BEGINNING OF PERIOD  1,385,000    1,720,388  

CASH, CASH EQUIVALENTS, RESTRICTED CASH AND RESTRICTED CASH 

EQUIVALENTS, END OF PERIOD $ 1,631,310   $ 1,385,000  
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SUPPLEMENTAL FINANCIAL INFORMATION 

To supplement the financial measures prepared in accordance with U.S. generally accepted accounting 

principles (GAAP), the Company uses certain non-GAAP financial measures. For additional information 

on the Company's use of such non-GAAP financial measures, refer to Endo’s Current Report on Form 8-K 

furnished today to the U.S. Securities and Exchange Commission, which includes an explanation of the 

Company's reasons for using non-GAAP measures. 

The tables below provide reconciliations of certain of the Company’s non-GAAP financial measures to 

their most directly comparable GAAP amounts. Refer to the “Notes to the Reconciliations of GAAP and 

Non-GAAP Financial Measures” section below for additional details regarding the adjustments to the non-

GAAP financial measures detailed throughout this Supplemental Financial Information section. 

Reconciliation of EBITDA and Adjusted EBITDA (non-GAAP) 

The following table provides a reconciliation of Net (loss) income (GAAP) to Adjusted EBITDA (non-

GAAP) for the three months and years ended December 31, 2021 and 2020 (in thousands): 

 Three Months Ended December 31,  Year Ended December 31, 
 2021  2020  2021  2020 

Net (loss) income (GAAP) $ (562,062)  $ 119,343   $ (613,245)  $ 183,944  

Income tax expense (benefit)  9,106    (149,466)   22,478    (273,982) 

Interest expense, net  143,501    135,250    562,353    532,939  

Depreciation and amortization (14)  104,254    119,562    432,380    496,349  

EBITDA (non-GAAP) $ (305,201)  $ 224,689   $ 403,966   $ 939,250  

        

Upfront and milestone-related payments (2) $ 20,245   $ 32,606   $ 26,451   $ 35,075  

Amounts related to continuity and separation benefits, 

cost reductions and strategic review initiatives (3)  32,280    25,926    90,912    126,282  

Certain litigation-related and other contingencies, net (4)  226,168    4,889    345,495    (19,049) 

Certain legal costs (5)  53,187    15,935    136,148    67,819  

Asset impairment charges (6)  364,584    14,147    414,977    120,344  

Acquisition-related and integration costs (7)  —    196    414    196  

Fair value of contingent consideration (8)  (2,022)   (747)   (8,793)   16,353  

Loss on extinguishment of debt (9)  —    —    13,753    —  

Share-based compensation (14)  6,990    7,905    29,227    36,167  

Other (income) expense, net (15)  (15,103)   4,208    (19,774)   (21,110) 

Other (10)  1    (23)   3,882    31,095  

Discontinued operations, net of tax (12)  5,395    21,904    44,164    63,520  

Adjusted EBITDA (non-GAAP) $ 386,524   $ 351,635   $ 1,480,822   $ 1,395,942  
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Reconciliation of Adjusted Income from Continuing Operations (non-GAAP) 

The following table provides a reconciliation of the Company’s (Loss) income from continuing operations 

(GAAP) to Adjusted income from continuing operations (non-GAAP) for the three months and years 

ended December 31, 2021 and 2020 (in thousands): 

 Three Months Ended December 31,  Year Ended December 31, 
 2021  2020  2021  2020 

(Loss) income from continuing operations (GAAP) $ (556,667)  $ 141,247   $ (569,081)  $ 247,464  

Non-GAAP adjustments:        

Amortization of intangible assets (1)  91,806    101,742    372,907    427,543  

Upfront and milestone-related payments (2)  20,245    32,606    26,451    35,075  

Amounts related to continuity and separation benefits, 

cost reductions and strategic review initiatives (3)  32,280    25,926    90,912    126,282  

Certain litigation-related and other contingencies, net 

(4)  226,168    4,889    345,495    (19,049) 

Certain legal costs (5)  53,187    15,935    136,148    67,819  

Asset impairment charges (6)  364,584    14,147    414,977    120,344  

Acquisition-related and integration costs (7)  —    196    414    196  

Fair value of contingent consideration (8)  (2,022)   (747)   (8,793)   16,353  

Loss on extinguishment of debt (9)  —    —    13,753    —  

Other (10)  (15,325)   3,727    (15,870)   17,164  

Tax adjustments (11)  (14,222)   (163,673)   (90,964)   (368,821) 

Adjusted income from continuing operations (non-GAAP) $ 200,034   $ 175,995   $ 716,349   $ 670,370  
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Reconciliation of Other Adjusted Income Statement Data (non-GAAP) 

The following tables provide detailed reconciliations of various other income statement data between the GAAP and non-GAAP amounts for the three months 

and years ended December 31, 2021 and 2020 (in thousands, except per share data): 

Three Months Ended December 31, 2021 

 

Total 

revenues, 
net  

Cost of 
revenues  

Gross 
margin  

Gross 
margin %  

Total 

operating 
expenses  

Operatin

g expense 

to 

revenue 
%  

Operating 

(loss) 

income 

from 

continuing 
operations  

Operatin

g margin 
%  

Other non-

operating 

expense, 
net  

(Loss) 

income 

from 

continuing 
operations 

before 
income tax 

 
Income tax 

expense  
Effective 
tax rate  

(Loss) 

income 

from 

continuing 
operations  

Discontinued 

operations, 
net of tax  

Net (loss) 
income  

Diluted net 

(loss) 

income per 

share from 
continuing 

operations 
(13) 

Reported (GAAP) $ 789,429   $ 311,223   $ 478,206   60.6 %  $ 897,369   113.7 %  $ (419,163)  (53.1) %  $ 128,398   $ (547,561)  $ 9,106   (1.7) %  $ (556,667)  $ (5,395)  $ (562,062)  $ (2.38) 
Items impacting comparability:                                

Amortization of intangible 
assets (1)  —    (91,806)   91,806      —      91,806      —    91,806    —      91,806    —    91,806    
Upfront and milestone-related 

payments (2)  —    (125)   125      (20,120)     20,245      —    20,245    —      20,245    —    20,245    
Amounts related to continuity 

and separation benefits, cost 

reductions and strategic 
review initiatives (3)  —    949    (949)     (33,229)     32,280      —    32,280    —      32,280    —    32,280    
Certain litigation-related and 
other contingencies, net (4)  —    —    —      (226,168)     226,168      —    226,168    —      226,168    —    226,168    
Certain legal costs (5)  —    —    —      (53,187)     53,187      —    53,187    —      53,187    —    53,187    
Asset impairment charges (6)  —    —    —      (364,584)     364,584      —    364,584    —      364,584    —    364,584    
Fair value of contingent 
consideration (8)  —    —    —      2,022      (2,022)     —    (2,022)   —      (2,022)   —    (2,022)   
Other (10)  —    —    —      —      —      15,325    (15,325)   —      (15,325)   —    (15,325)   
Tax adjustments (11)  —    —    —      —      —      —    —    14,222      (14,222)   —    (14,222)   
Exclude discontinued 

operations, net of tax (12)  —    —    —      —      —      —    —    —      —    5,395    5,395    

After considering items (non-

GAAP) $ 789,429   $ 220,241   $ 569,188   72.1 %  $ 202,103   25.6 %  $ 367,085   46.5 %  $ 143,723   $ 223,362   $ 23,328   10.4 %  $ 200,034   $ —   $ 200,034   $ 0.84  
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Three Months Ended December 31, 2020 

 

Total 

revenues, 
net  

Cost of 
revenues  

Gross 
margin  

Gross 
margin %  

Total 

operating 
expenses  

Operatin
g expense 

to 

revenue 
%  

Operating 
income 

from 

continuing 
operations  

Operatin

g margin 
%  

Other non-

operating 

expense, 
net  

(Loss) 

income 

from 

continuing 

operations 

before 
income tax 

 

Income tax 

(benefit) 
expense  

Effective 
tax rate  

Income 

from 

continuing 
operations  

Discontinued 

operations, 
net of tax  

Net 
income  

Diluted net 

income per 
share from 

continuing 

operations 
(13) 

Reported (GAAP) $ 760,221   $ 369,539   $ 390,682   51.4 %  $ 259,443   34.1 %  $ 131,239   17.3 %  $ 139,458   $ (8,219)  $ (149,466)  1,818.5 %  $ 141,247   $ (21,904)  $ 119,343   $ 0.60  
Items impacting comparability:                                

Amortization of intangible 
assets (1)  —    (101,742)   101,742      —      101,742      —    101,742    —      101,742    —    101,742    
Upfront and milestone-related 
payments (2)  —    (925)   925      (31,681)     32,606      —    32,606    —      32,606    —    32,606    
Amounts related to continuity 
and separation benefits, cost 

reductions and strategic 
review initiatives (3)  —    (11,721)   11,721      (14,205)     25,926      —    25,926    —      25,926    —    25,926    
Certain litigation-related and 
other contingencies, net (4)  —    —    —      (4,889)     4,889      —    4,889    —      4,889    —    4,889    
Certain legal costs (5)  —    —    —      (15,935)     15,935      —    15,935    —      15,935    —    15,935    
Asset impairment charges (6)  —    —    —      (14,147)     14,147      —    14,147    —      14,147    —    14,147    
Acquisition-related and 
integration costs (7)  —    —    —      (196)     196      —    196    —      196    —    196    
Fair value of contingent 
consideration (8)  —    —    —      747      (747)     —    (747)   —      (747)   —    (747)   
Other (10)  —    —    —      —      —      (3,727)   3,727    —      3,727    —    3,727    
Tax adjustments (11)  —    —    —      —      —      —    —    163,673      (163,673)   —    (163,673)   
Exclude discontinued 
operations, net of tax (12)  —    —    —      —      —      —    —    —      —    21,904    21,904    

After considering items (non-
GAAP) $ 760,221   $ 255,151   $ 505,070   66.4 %  $ 179,137   23.6 %  $ 325,933   42.9 %  $ 135,731   $ 190,202   $ 14,207   7.5 %  $ 175,995   $ —   $ 175,995   $ 0.75  
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Year Ended December 31, 2021 

 

Total 

revenues, 
net  

Cost of 
revenues  

Gross 
margin  

Gross 
margin %  

Total 

operating 
expenses  

Operatin
g expense 

to 

revenue 
%  

Operating 
income 

from 

continuing 
operations  

Operatin

g margin 
%  

Other non-

operating 

expense, 
net  

(Loss) 

income 

from 

continuing 

operations 

before 
income tax 

 
Income tax 

expense  
Effective 
tax rate  

(Loss) 
income 

from 

continuing 
operations  

Discontinued 

operations, 
net of tax  

Net (loss) 
income  

Diluted net 

(loss) 

income per 

share from 

continuing 

operations 
(13) 

Reported (GAAP) $ 2,993,206   $ 1,221,064   $ 1,772,142   59.2 %  $ 1,762,413   58.9 %  $ 9,729   0.3 %  $ 556,332   $ (546,603)  $ 22,478   (4.1) %  $ (569,081)  $ (44,164)  $ (613,245)  $ (2.44) 
Items impacting comparability:                                

Amortization of intangible 
assets (1)  —    (372,907)   372,907      —      372,907      —    372,907    —      372,907    —    372,907    
Upfront and milestone-related 
payments (2)  —    (1,301)   1,301      (25,150)     26,451      —    26,451    —      26,451    —    26,451    
Amounts related to continuity 

and separation benefits, cost 

reductions and strategic 
review initiatives (3)  —    (9,058)   9,058      (81,854)     90,912      —    90,912    —      90,912    —    90,912    
Certain litigation-related and 
other contingencies, net (4)  —    —    —      (345,495)     345,495      —    345,495    —      345,495    —    345,495    
Certain legal costs (5)  —    —    —      (136,148)     136,148      —    136,148    —      136,148    —    136,148    
Asset impairment charges (6)  —    —    —      (414,977)     414,977      —    414,977    —      414,977    —    414,977    
Acquisition-related and 

integration costs (7)  —    —    —      (414)     414      —    414    —      414    —    414    
Fair value of contingent 
consideration (8)  —    —    —      8,793      (8,793)     —    (8,793)   —      (8,793)   —    (8,793)   
Loss on extinguishment of 
debt (9)  —    —    —      —      —      (13,753)   13,753    —      13,753    —    13,753    
Other (10)  —    —    —      (3,879)     3,879      19,749    (15,870)   —      (15,870)   —    (15,870)   
Tax adjustments (11)  —    —    —      —      —      —    —    90,964      (90,964)   —    (90,964)   
Exclude discontinued 
operations, net of tax (12)  —    —    —      —      —      —    —    —      —    44,164    44,164    

After considering items (non-
GAAP) $ 2,993,206   $ 837,798   $ 2,155,408   72.0 %  $ 763,289   25.5 %  $ 1,392,119   46.5 %  $ 562,328   $ 829,791   $ 113,442   13.7 %  $ 716,349   $ —   $ 716,349   $ 3.03  
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Year Ended December 31, 2020 

 

Total 

revenues, 
net  

Cost of 
revenues  

Gross 
margin  

Gross 
margin %  

Total 

operating 
expenses  

Operating 

expense 

to revenue 
%  

Operating 
income 

from 

continuing 
operations  

Operating 
margin %  

Other non-

operating 

expense, 
net  

(Loss) 

income 

from 

continuing 

operations 

before 
income tax 

 

Income tax 

(benefit) 
expense  

Effective 
tax rate  

Income 

from 

continuing 
operations  

Discontinued 

operations, 
net of tax  Net income  

Diluted net 

income per 
share from 

continuing 

operations 
(13) 

Reported (GAAP) $ 2,903,074   $ 1,442,511   $ 1,460,563   50.3 %  $ 975,252   33.6 %  $ 485,311   16.7 %  $ 511,829   $ (26,518)  $ (273,982)  1,033.2 %  $ 247,464   $ (63,520)  $ 183,944   $ 1.06  
Items impacting comparability:                                

Amortization of intangible 
assets (1)  —    (427,543)   427,543      —      427,543      —    427,543    —      427,543    —    427,543    
Upfront and milestone-related 
payments (2)  —    (1,717)   1,717      (33,358)     35,075      —    35,075    —      35,075    —    35,075    
Amounts related to continuity 
and separation benefits, cost 

reductions and strategic 
review initiatives (3)  —    (55,413)   55,413      (70,869)     126,282      —    126,282    —      126,282    —    126,282    
Certain litigation-related and 
other contingencies, net (4)  —    —    —      19,049      (19,049)     —    (19,049)   —      (19,049)   —    (19,049)   
Certain legal costs (5)  —    —    —      (67,819)     67,819      —    67,819    —      67,819    —    67,819    
Asset impairment charges (6)  —    —    —      (120,344)     120,344      —    120,344    —      120,344    —    120,344    
Acquisition-related and 
integration costs (7)  —    —    —      (196)     196      —    196    —      196    —    196    
Fair value of contingent 
consideration (8)  —    —    —      (16,353)     16,353      —    16,353    —      16,353    —    16,353    
Other (10)  —    —    —      (31,118)     31,118      13,954    17,164    —      17,164    —    17,164    
Tax adjustments (11)  —    —    —      —      —      —    —    368,821      (368,821)   —    (368,821)   
Exclude discontinued 
operations, net of tax (12)  —    —    —      —      —      —    —    —      —    63,520    63,520    

After considering items (non-
GAAP) $ 2,903,074   $ 957,838   $ 1,945,236   67.0 %  $ 654,244   22.5 %  $ 1,290,992   44.5 %  $ 525,783   $ 765,209   $ 94,839   12.4 %  $ 670,370   $ —   $ 670,370   $ 2.87  
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Notes to the Reconciliations of GAAP and Non-GAAP Financial Measures 

Notes to certain line items included in the reconciliations of the GAAP financial measures to the non-GAAP financial measures for the three 

months and years ended December 31, 2021 and 2020 are as follows: 

(1) To exclude amortization expense related to intangible assets. 

(2) Adjustments for upfront and milestone-related payments to partners included the following (in thousands): 

 Three Months Ended December 31, 

 2021  2020 

 Cost of revenues  
Operating 

expenses  Cost of revenues  
Operating 

expenses 

Sales-based $ 125   $ —   $ 925   $ —  

Development-based  —    20,120    —    31,681  

Total $ 125   $ 20,120   $ 925   $ 31,681  

        
 Year Ended December 31, 

 2021  2020 

 Cost of revenues  
Operating 

expenses  Cost of revenues  
Operating 

expenses 

Sales-based $ 1,301   $ —   $ 1,717   $ —  

Development-based  —    25,150    —    33,358  

Total $ 1,301   $ 25,150   $ 1,717   $ 33,358  

(3) Adjustments for amounts related to continuity and separation benefits, cost reductions and strategic review initiatives included the 

following (in thousands): 

 Three Months Ended December 31, 

 2021  2020 

 Cost of revenues  
Operating 

expenses  Cost of revenues  
Operating 

expenses 
Continuity and separation benefits $ (3,119)  $ 13,100   $ 3,585   $ 7,451  

Accelerated depreciation  1,715    672    5,039    2,744  

Other, including strategic review initiatives  455    19,457    3,097    4,010  

Total $ (949)  $ 33,229   $ 11,721   $ 14,205  

        
 Year Ended December 31, 

 2021  2020 

 Cost of revenues  
Operating 

expenses  Cost of revenues  
Operating 

expenses 
Continuity and separation benefits $ (16,946)  $ 25,760   $ 36,775   $ 50,132  

Accelerated depreciation  19,037    5,680    15,567    6,892  

Other, including strategic review initiatives  6,967    50,414    3,071    13,845  

Total $ 9,058   $ 81,854   $ 55,413   $ 70,869  

The amounts in the tables above include adjustments related to previously announced restructuring activities, certain continuity and 

transitional compensation arrangements, certain other cost reduction initiatives and certain strategic review initiatives. 

(4) To exclude adjustments to accruals for litigation-related settlement charges and certain settlement proceeds related to suits filed by 

subsidiaries. 

(5) To exclude opioid-related legal expenses. 
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(6) Adjustments for asset impairment charges included the following (in thousands): 

 Three Months Ended December 31,  Year Ended December 31, 

 2021  2020  2021  2020 

Goodwill impairment charges $ 363,000   $ —   $ 363,000   $ 32,786  

Other intangible asset impairment charges  —    14,146    7,811    79,917  

Property, plant and equipment impairment charges  1,584    1    2,011    1,249  

Operating lease right-of-use asset impairment charges  —    —    —    6,392  

Disposal group impairment charges  —    —    42,155    —  

Total $ 364,584   $ 14,147   $ 414,977   $ 120,344  

(7) To exclude integration costs. 

(8) To exclude the impact of changes in the fair value of contingent consideration liabilities resulting from changes to estimates 

regarding the timing and amount of the future revenues of the underlying products and changes in other assumptions impacting the 

probability of incurring, and extent to which the Company could incur, related contingent obligations. 

(9) To exclude the loss on the extinguishment of debt associated with the Company’s March 2021 refinancing transactions. 

(10) The “Other” rows included in each of the above reconciliations of GAAP financial measures to non-GAAP financial measures 

(except for the reconciliations of Net (loss) income (GAAP) to Adjusted EBITDA (non-GAAP)) include the following (in 

thousands): 

 Three Months Ended December 31, 

 2021  2020 

 
Operating 

expenses  

Other non-

operating 

expenses  
Operating 

expenses  

Other non-

operating 

expenses 
Foreign currency impact related to the re-measurement 

of intercompany debt instruments $ —   $ 331   $ —   $ 4,345  

Gain on sale of business and other assets  —    (5,085)   —    —  

Other miscellaneous  —    (10,571)   —    (618) 

Total $ —   $ (15,325)  $ —   $ 3,727  

        
 Year Ended December 31, 

 2021  2020 

 
Operating 

expenses  

Other non-

operating 

expenses  
Operating 

expenses  

Other non-

operating 

expenses 
Foreign currency impact related to the re-measurement 

of intercompany debt instruments $ —   $ 797   $ —   $ 1,919  

Gain on sale of business and other assets  —    (5,085)   —    (11,325) 

Debt modification costs  3,879    —    31,118    —  

Other miscellaneous  —    (15,461)   —    (4,548) 

Total $ 3,879   $ (19,749)  $ 31,118   $ (13,954) 

The 2021 amounts in the “Other miscellaneous” rows of the tables above primarily relate to gains associated with the termination of 

certain contracts. 

The “Other” row included in the reconciliations of Net (loss) income (GAAP) to Adjusted EBITDA (non-GAAP) primarily relates 

to the items enumerated in the foregoing “Operating expenses” columns. 

(11) Adjusted income taxes are calculated by tax effecting adjusted pre-tax income and permanent book-tax differences at the applicable 

effective tax rate that will be determined by reference to statutory tax rates in the relevant jurisdictions in which the Company 

operates. Adjusted income taxes include current and deferred income tax expense commensurate with the non-GAAP measure of 

profitability. 

(12) To exclude the results of the businesses reported as discontinued operations, net of tax. 
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(13) Calculated as income or loss from continuing operations divided by the applicable weighted average share number. The applicable 

weighted average share numbers are as follows (in thousands): 

 Three Months Ended December 31,  Year Ended December 31, 
 2021  2020  2021  2020 

GAAP  233,681    234,474    232,785    233,653  

Non-GAAP Adjusted  237,045    234,474    236,665    233,653  
(14) Depreciation and amortization and Share-based compensation per the Adjusted EBITDA reconciliations do not include amounts 

reflected in other lines of the reconciliations, including Amounts related to continuity and separation benefits, cost reductions and 

strategic review initiatives. 

(15) To exclude Other (income) expense, net per the Consolidated Statements of Operations. 
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Reconciliation of Net Debt Leverage Ratio (non-GAAP) 

The following table provides a reconciliation of the Company’s Net loss (GAAP) to Adjusted EBITDA 

(non-GAAP) for the twelve months ended December 31, 2021 (in thousands) and the calculation of the 

Company’s Net Debt Leverage Ratio (non-GAAP): 

 

Twelve Months 

Ended December 

31, 2021 

Net loss (GAAP) $ (613,245) 

Income tax expense  22,478  

Interest expense, net  562,353  

Depreciation and amortization (14)  432,380  

EBITDA (non-GAAP) $ 403,966  

  

Upfront and milestone-related payments $ 26,451  

Amounts related to continuity and separation benefits, cost reductions and strategic review initiatives  90,912  

Certain litigation-related and other contingencies, net  345,495  

Certain legal costs  136,148  

Asset impairment charges  414,977  

Acquisition-related and integration costs  414  

Fair value of contingent consideration  (8,793) 

Loss on extinguishment of debt  13,753  

Share-based compensation (14)  29,227  

Other income, net  (19,774) 

Other   3,882  

Discontinued operations, net of tax  44,164  

Adjusted EBITDA (non-GAAP) $ 1,480,822  

  

Calculation of Net Debt:  

Debt $ 8,249,322  

Cash (excluding Restricted Cash)  1,507,196  

Net Debt (non-GAAP) $ 6,742,126  

  

Calculation of Net Debt Leverage:  

Net Debt Leverage Ratio (non-GAAP)  4.6  
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Non-GAAP Financial Measures 

The Company utilizes certain financial measures that are not prescribed by or prepared in accordance with 

accounting principles generally accepted in the U.S. (GAAP). These non-GAAP financial measures are 

not, and should not be viewed as, substitutes for GAAP net income and its components and diluted net 

income per share amounts. Despite the importance of these measures to management in goal setting and 

performance measurement, the company stresses that these are non-GAAP financial measures that have no 

standardized meaning prescribed by GAAP and, therefore, have limits in their usefulness to investors. 

Because of the non-standardized definitions, non-GAAP adjusted EBITDA and non-GAAP adjusted net 

income from continuing operations and its components (unlike GAAP net income from continuing 

operations and its components) may not be comparable to the calculation of similar measures of other 

companies. These non-GAAP financial measures are presented solely to permit investors to more fully 

understand how management assesses performance. 

Investors are encouraged to review the reconciliations of the non-GAAP financial measures used in this 

press release to their most directly comparable GAAP financial measures. However, the Company does 

not provide reconciliations of projected non-GAAP financial measures to GAAP financial measures, nor 

does it provide comparable projected GAAP financial measures for such projected non-GAAP financial 

measures. The Company is unable to provide such reconciliations without unreasonable efforts due to the 

inherent difficulty in forecasting and quantifying certain amounts that are necessary for such 

reconciliations, including adjustments that could be made for asset impairments, contingent consideration 

adjustments, legal settlements, gain / loss on extinguishment of debt, adjustments to inventory and other 

charges reflected in the reconciliation of historic numbers, the amounts of which could be significant. 

See Endo’s Current Report on Form 8-K furnished today to the U.S. Securities and Exchange Commission 

for an explanation of Endo’s non-GAAP financial measures. 

About Endo International plc 

Endo (NASDAQ: ENDP) is a specialty pharmaceutical company committed to helping everyone we serve 

live their best life through the delivery of quality, life-enhancing therapies. Our decades of proven success 

come from a global team of passionate employees collaborating to bring the best treatments forward. 

Together, we boldly transform insights into treatments benefiting those who need them, when they need 

them. Learn more at www.endo.com or connect with us on LinkedIn. 
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Cautionary Note Regarding Forward-Looking Statements 

Certain information in this press release may be considered “forward-looking statements” within the 

meaning of the Private Securities Litigation Reform Act of 1995 and any applicable Canadian securities 

legislation, including, but not limited to, the statements by Mr. Coleman, as well as other statements 

regarding product development, product launches, product demand and market potential; the expansion 

and enhancement of our product portfolio; progress on our strategic priorities; the status and outcome of 

litigation; financial guidance or outlook for the first quarter of 2022, full-year 2022 or any other future 

periods; the impact of and response to the COVID-19 pandemic; the status of our contingency planning 

and strategic review, including any potential restructuring or bankruptcy filing; and any other statements 

that refer to our expected, estimated or anticipated future results or that do not relate solely to historical 

facts. Statements including words or phrases such as “believe,” “expect,” “anticipate,” “intend,” 

“estimate,” “plan,” “will,” “may,” “look forward,” “intend,” “guidance,” “future,” “potential” or similar 

expressions are forward-looking statements. Because forecasts are inherently estimates that cannot be 

made with precision, Endo’s performance at times differs materially from its estimates and targets, and 

Endo often does not know what the actual results will be until after the end of the applicable reporting 

period. Therefore, Endo will not report or comment on its progress during a current quarter except through 

public announcement. Any statement made by others with respect to progress during a current quarter 

cannot be attributed to Endo. All forward-looking statements in this press release reflect Endo’s current 

analysis of existing trends and information and represent Endo’s judgment only as of the date of this press 

release. Actual results may differ materially and adversely from current expectations based on a number of 

factors affecting Endo’s businesses, including, among other things, the following: the outcome of our 

strategic review, contingency planning and any potential restructuring or bankruptcy filing; the timing, 

impact or results of any pending or future litigation, investigations, proceedings or claims, including 

opioid-related matters and tax-related matters; actual or contingent liabilities; settlement discussions or 

negotiations; the impact of competition, including the loss of exclusivity and generic competition for 

VASOSTRICT®; our ability to satisfy judgments or settlements or pursue appeals including bonding 

requirements; our ability to adjust to changing market conditions; our ability to attract and retain key 

personnel; our inability to maintain compliance with financial covenants and operating obligations which 

would expose us to potential events of default under our outstanding indebtedness; our ability to incur 

additional debt or equity financing for working capital, capital expenditures, business development, debt 

service requirements, acquisitions or general corporate or other purposes; our ability to refinance our 

indebtedness; a significant reduction in our short-term or long-term revenues which could cause us to be 

unable to fund our operations and liquidity needs or repay indebtedness; supply chain interruptions or 

difficulties; changes in competitive or market conditions; changes in legislation or regulatory 

developments; our ability to obtain and maintain adequate protection for our intellectual property rights; 

the timing and uncertainty of the results of both the research and development and regulatory processes, 

including regulatory decisions, product recalls, withdrawals and other unusual items; domestic and foreign 

health care and cost containment reforms, including government pricing, tax and reimbursement policies; 

technological advances and patents obtained by competitors; the performance, including the approval, 

introduction, and consumer and physician acceptance of new products and the continuing acceptance of 

currently marketed products; the impact that known and unknown side effects may have on market 

perception and consumer preference for our products; the effectiveness of advertising and other 
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promotional campaigns; the timely and successful implementation of any strategic initiatives; unfavorable 

publicity regarding the misuse of opioids; the uncertainty associated with the identification of and 

successful consummation and execution of external corporate development initiatives and strategic 

partnering transactions; our ability to advance our strategic priorities, develop our product pipeline and 

continue to develop the market for QWO® and other products; and our ability to obtain and successfully 

manufacture, maintain and distribute a sufficient supply of products to meet market demand in a timely 

manner. In addition, U.S. and international economic conditions, including consumer confidence and debt 

levels, taxation, changes in interest and currency exchange rates, international relations, capital and credit 

availability, the status of financial markets and institutions, the impact of and response to the ongoing 

COVID-19 pandemic and the impact of continued economic volatility, can materially affect our results. 

The occurrence or possibility of any such result has caused us to engage, and may result in further 

engagement in strategic reviews that ultimately may result in our pursuing one or more significant 

corporate transactions or other remedial measures, including on a preventative or proactive basis. Those 

remedial measures could include a potential bankruptcy filing (which, if it occurred, would subject us to 

additional risks and uncertainties that could adversely affect our business prospects and ability to continue 

as a going concern), corporate reorganization or restructuring activities involving all or a portion of our 

business, asset sales or other divestitures, cost-saving initiatives or other corporate realignments, seeking 

strategic partnerships and exiting certain product or geographic markets. Some of these measures could 

take significant time to implement and others may require judicial or other third-party approval. Any such 

actions may be complex, could entail significant costs and charges or could otherwise negatively impact 

shareholder value, and there can be no assurance that we will be able to accomplish any of these 

alternatives on terms acceptable to us, or at all, or that they will result in their intended benefits. Therefore, 

the reader is cautioned not to rely on these forward-looking statements. Endo expressly disclaims any 

intent or obligation to update these forward-looking statements, except as required to do so by law. 

Additional information concerning risk factors, including those referenced above, can be found in press 

releases issued by Endo, as well as Endo’s public periodic filings with the U.S. Securities and Exchange 

Commission and with securities regulators in Canada, including the discussion under the heading “Risk 

Factors” in Endo’s most recent Annual Report on Form 10-K and any subsequent Quarterly Reports on 

Form 10-Q or other filings with the U.S. Securities and Exchange Commission. Copies of Endo’s press 

releases and additional information about Endo are available at www.endo.com or you can contact the 

Endo Investor Relations Department by calling 845-364-4833. 

SOURCE Endo International plc 

Media: Heather Zoumas-Lubeski, (484) 216-6829; Investors: Pravesh Khandelwal, (845) 364-4833 

##### 
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Evidence review: Gender-affirming 
hormones for children and adolescents 
with gender dysphoria 
 

This document will help inform Dr Hilary Cass’ independent review into gender identity 

services for children and young people. It was commissioned by NHS England and 

Improvement who commissioned the Cass review. It aims to assess the evidence for the 

clinical effectiveness, safety and cost-effectiveness of gender-affirming hormones for 

children and adolescents aged 18 years or under with gender dysphoria. 

The document was prepared by NICE in October 2020. 

The content of this evidence review was up to date on 21 October 2020. See summaries of 

product characteristics (SPCs), British National Formulary (BNF) or the Medicines and 

Healthcare products Regulatory Agency (MHRA) or NICE websites for up-to-date 

information. 
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1. Introduction  

This review aims to assess the evidence for the clinical effectiveness, safety and cost-

effectiveness of gender-affirming hormones for children and adolescents aged 18 years or 

under with gender dysphoria. The review follows the NHS England Specialised 

Commissioning process and template and is based on the criteria outlined in the PICO 

framework (see appendix A). This document will help inform Dr Hilary Cass’ independent 

review into gender identity services for children and young people. 

Gender dysphoria in children, also known as gender identity disorder or gender 

incongruence of childhood (World Health Organisation 2020), refers to discomfort or distress 

that is caused by a discrepancy between a person’s gender identity (how they see 

themselves1 regarding their gender) and that person’s sex assigned at birth and the 

associated gender role, and/or primary and secondary sex characteristics (Diagnostic and 

Statistical Manual of Mental Disorders 2013). 

Gender-affirming hormones are oestradiol for sex assigned at birth males (transfemales) and 

testosterone for sex assigned at birth females (transmales). The aim of gender-affirming 

hormones is to induce the development of the physical sex characteristics congruent with 

the individual’s gender expression while aiming to improve mental health and quality of life 

outcomes. 

No oestradiol-containing products are licensed for gender dysphoria and therefore any use 

for children and adolescents with gender dysphoria is off-label. 

The only testosterone-containing product licensed for gender dysphoria is Sustanon 

250 mg/ml solution for injection, which is indicated as supportive therapy for transmales, use 

of all other testosterone-containing products for children and adolescents with gender 

dysphoria is off-label. 

For children and adolescents with gender dysphoria it is recommended that management 

plans are tailored to the needs of the individual and aim to ameliorate the potentially 

negative impact of gender dysphoria on general developmental processes, to support young 

people and their families in managing the uncertainties inherent in gender identity 

development and to provide ongoing opportunities for exploration of gender identity. The 

plans may also include psychological support and exploration and, for some individuals, the 

use of gonadotrophin releasing hormone (GnRH) analogues in adolescence to suppress 

puberty; this may be followed later with gender-affirming hormones of the desired sex (NHS 

England 2013). 

Currently NHS England, as part of the Gender Identity Development Service for Children 

and Adolescents, routinely commissions gender-affirming hormones for young people with 

continuing gender dysphoria from around their 16th birthday subject to individuals meeting 

the eligibility and readiness criteria (Clinical Commissioning Policy 2016). 

 
 

1 Gender refers to the roles, behaviours, activities, attributes and opportunities that any society 
considers appropriate for girls and boys, and women and men (World Health Organisation, Health 
Topics: Gender). 
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2. Executive summary of the review 

Ten observational studies were included in the evidence review. Seven studies were 

retrospective observational studies (Allen et al. 2019, Kaltiala et al. 2020, Khatchadourian et 

al. 2014, Klaver et Al. 2020, Klink et al. 2015, Stoffers et al. 2019, Vlot et al. 2017) and 3 

studies were prospective longitudinal observational studies (Achille et al. 2020, Kuper et al. 

2020, Lopez de Lara et al. 2020). No studies directly compared gender-affirming hormones 

to a control group (either placebo or active comparator). Follow-up was relatively short 

across all studies, with an average duration of treatment with gender-affirming hormones 

between around 1 year and 5.8 years. 

The terminology used in this topic area is continually evolving and is different depending on 

stakeholder perspectives. In this evidence review we have used the phrase ‘people’s 

assigned sex at birth’ rather than saying natal or biological sex and ‘cross sex hormones’ are 

now referred to as ‘gender-affirming hormones’. The research studies may use historical 

terms which are no longer considered appropriate. 

In children and adolescents with gender dysphoria, what is the clinical effectiveness 

of treatment with gender-affirming hormones compared with one or a combination of 

psychological support, social transitioning to the desired gender or no intervention? 

Critical outcomes 

The critical outcomes for decision making are impact on gender dysphoria, impact on mental 

health and quality of life. The quality of evidence for all these outcomes was assessed as 

very low certainty using modified GRADE. 

Impact on gender dysphoria 

The study by Lopez de Lara et al. 2020 in 23 adolescents with gender dysphoria found that 

during treatment with gender-affirming hormones, gender dysphoria (measured using the 

Utrecht Gender Dysphoria Scale [UGDS]) was statistically significantly reduced (improved) 

from a mean [±SD] score of 57.1 (±4.1) points at baseline to 14.7 (±3.2) points at 12 months, 

which is below the threshold (40 points) for gender dysphoria (p<0.001). 

Impact on mental health 

Depression 

The study by Lopez de Lara et al. 2020 in 23 adolescents with gender dysphoria found that 

during treatment with gender-affirming hormones, depression (measured using the Beck 

Depression Inventory-II [BDI-II]) was statistically significantly reduced from a mean [±SD] 

score of 19.3 (±5.5) points at baseline to 9.7 (±3.9) points at 12 months (p<0.001). 

The study by Achille et al. 2020 in 50 adolescents with gender dysphoria found that during 

treatment with gender-affirming hormones, depression was statistically significantly reduced 

from baseline to about 12 months follow-up: 

• The Center for Epidemiologic Studies Depression (CESD-R) improved from a mean 

score of 21.4 points at baseline to 13.9 points (p<0.001). 

• The Patient Health Questionnaire (PHQ 9) Modified for Teens improved, although 

absolute scores were not reported numerically (p<0.001). 
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The study by Kuper et al. 2020 in 148 adolescents with gender dysphoria (of whom 

123 received gender-affirming hormones) found that during treatment with gender-affirming 

hormones for an average of 10.9 months, the impact on depression (measured using the 

Quick Inventory of Depressive Symptoms [QIDS]) was unclear as no statistical analysis was 

reported. The mean (±SD) self-reported score was 9.6 points (±5.0) at baseline and 7.4 

(±4.5) at follow-up. The mean (±SD) clinician-reported score was 5.9 points (±4.1) at 

baseline and 6.0 (±3.8).  

The study by Kaltiala et al. 2020 in 52 adolescents with gender dysphoria found that during 

treatment with gender-affirming hormones, statistically significantly fewer participants 

needed treatment for depression (54% at initial assessment compared with 15% at 12-month 

follow-up, p<0.001). No details of the treatments for depression are reported.  

Anxiety 

The study by Lopez de Lara et al. 2020 in 23 adolescents with gender dysphoria found that 

during treatment with gender-affirming hormones, state anxiety (measured using the State-

Trait Anxiety Inventory [STAI] – State subscale) was statistically significantly reduced from a 

mean (±SD) score of 33.3 points (±9.1) at baseline to 16.8 points (±8.1) at 12 months 

(p<0.001). Trait anxiety (measured using STAI – Trait subscale) was also statistically 

significantly reduced from a mean (±SD) score of 33.0 (±7.2) points at baseline to 

18.5 (±8.4) points at 12 months (p<0.001).   

The study by Kuper et al. 2020 in 148 adolescents with gender dysphoria found that during 

treatment with gender-affirming hormones, small reductions were seen in anxiety, panic, 

generalised anxiety, social anxiety and separation anxiety symptoms and school avoidance 

(measured using the Screen for Child Anxiety Related Emotional Disorders [SCARED] 

questionnaire) from baseline to follow-up (mean duration of treatment 10.9 months). The 

statistical significance of these findings are unknown as no statistical analyses were 

reported. 

The study by Kaltiala et al. 2020 in 52 adolescents with gender dysphoria found that during 

treatment with gender-affirming hormones, statistically significantly fewer participants 

needed treatment for anxiety (48% at initial assessment compared with 15% at 12-month 

follow-up, p<0.001). No details of treatments for anxiety are reported. 

Suicidality and self-injury 

The study by Allen et al. 2019 in 47 adolescents with gender dysphoria found that during 

treatment with gender-affirming hormones, suicide risk (measured using the Ask Suicide-

Screening Questions [ASQ]) was statistically significantly reduced from an adjusted mean 

(±SE) score of 1.11 points (±0.22) at baseline to 0.27 points (±0.12) after about 12 months 

(p<0.001).  

The study by Achille et al. 2020 in 50 adolescents with gender dysphoria (of whom 

35 received gender-affirming hormones at follow-up) found that during treatment with 

gender-affirming hormones, the impact on suicidal ideation was unclear (measured using the 

PHQ 9_Modified for Teens with additional questions for suicidal ideation). At baseline 10%of 

participants had suicidal ideation and 6% had suicidal ideation after about 12 months, but it 

is unclear if these participants received gender-affirming hormones. No statistical analyses 

were reported. 
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The study by Kuper et al. 2020 in 148 adolescents with gender dysphoria reported the 

impact on suicidal ideation, suicide attempts and non-suicidal self-injury during treatment 

with gender-affirming hormones, after mean 10.9 months follow-up . The statistical 

significance of these findings are unknown as no statistical analyses were reported: 

• Suicidal ideation was reported in 25% of participants 1 month before the initial 

assessment and in 38% of participants during follow-up.  

• Suicide attempts were reported in 2% of participants at 3 months before the initial 

assessment and in 5% during follow-up.  

• Self-injury was reported in 10% of participants at 3 months before the initial 

assessment and in 17% during follow-up. 

 

The study by Kaltiala et al. 2020 in 52 adolescents with gender dysphoria reported that 

during treatment with gender-affirming hormones, statistically significantly fewer participants 

needed treatment for suicidal ideation or self-harm (35% at initial assessment compared with 

4% at 12-month follow-up, p<0.001). No details of treatments for suicidal ideation or 

self-harm are reported. 

 

Other related symptoms  

The study by Kaltiala et al. 2020 in 52 adolescents with gender dysphoria found that during 

treatment with gender-affirming hormones, there was no statistically significant difference in 

the number of people needing treatment for either psychotic symptoms or psychosis, 

conduct problems or antisocial behaviour, substance abuse, autism, attention deficit 

hyperactivity disorder (ADHD) or eating disorders during the 12-month ‘real life’ phase 

compared with before or during the assessment. No details of the treatments received are 

reported. 

 

Impact on quality of life 

The study by Achille et al. 2020 in 50 adolescents with gender dysphoria (of whom 35 were 

receiving gender-affirming hormones at follow-up) found that during treatment with 

gender-affirming hormones, quality of life (measured using the Quality of Life Enjoyment and 

Satisfaction Questionnaire [QLES-Q-SF]) was statistically significantly improved from 

baseline to about 12 months, but absolute scores were not reported numerically (p<0.001). 

The study by Allen et al. 2019 in 47 adolescents with gender dysphoria found that during 

treatment with gender-affirming hormones, quality of life (measured using the General Well-

Being Scale [GWBS] of the Paediatric Quality of Life Inventory) was statistically significantly 

improved from an adjusted mean (±SE) score of 61.70 (±2.43) points at baseline to 70.23 

(±2.15) points at about 12 months (p<0.002).   

Important outcomes 

The important outcomes for decision making are impact on body image, psychosocial 

impact, engagement with healthcare services, impact on extent of and satisfaction with 

surgery and de-transition. The quality of evidence for all these outcomes was assessed as 

very low certainty using modified GRADE. 

Impact on body image 
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The study by Kuper et al. 2020 in 148 adolescents with gender dysphoria found that during 

treatment with gender-affirming hormones, the impact on body image is unclear (measured 

using the Body Image Scale [BIS]). The mean (±SD) BIS score was 70.7 points (±15.2) at 

baseline and 51.4 points (±18.3) at follow-up (mean duration of treatment 10.9 months; no 

statistical analysis was reported).  

Psychosocial impact 

The study by Lopez de Lara et al. 2020 in 23 adolescents with gender dysphoria found that 

during treatment with gender affirming hormones, family functioning is unchanged 

(measured using the Family Adaptability, Partnership, Growth, Affection and Resolve 

[APGAR] test). The mean score was 17.9 points at baseline and 18.0 points at 12-month 

follow-up (no statistical analysis was reported). 

The study by Lopez de Lara et al. 2020 in 23 adolescents with gender dysphoria found that 

during treatment with gender affirming hormones, behavioural problems (measured using 

the Strengths and Difficulties Questionnaire [SDQ]) were statistically significantly improved 

from a mean (±SD) of 14.7 (±3.3) points at baseline to 10.3 points (±2.9) at 12-month follow-

up (p<0.001).   

The study by Kaltiala et al. 2020 in 52 adolescents with gender dysphoria found that about 

12-months after starting treatment with gender-affirming hormones: 

• Statistically significantly fewer participants were living with parents or guardians (73% 

versus 40%, p=0.001) and statistically significantly fewer participants had normal 

peer contacts (89% versus 81%, p<0.001). 

• There were no statistically significant differences in:  

o progress in school or work (64% versus 60%, p=0.69),  

o the number of participants who had been dating or in steady relationships 

(62% versus 58%, p=0.51)  

o the ability to cope with matters outside of the home (for example, shopping 

and travelling alone on local public transport; 81% versus 81%, p=1.0) 

 

Engagement with health care services 

No evidence was identified. 

Impact on extent of and satisfaction with surgery 

No evidence was identified. 

De-transition 

No evidence was identified. 

In children and adolescents with gender dysphoria, what is the short-term and long-

term safety of gender-affirming hormones compared with one or a combination of 

psychological support, social transitioning to the desired gender or no intervention? 

Important outcomes 

The important outcomes for decision making are short- and long-term safety outcomes and 

adverse effects. The quality of evidence for all these outcomes was assessed as very low 

certainty using modified GRADE. 
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Bone density 

The study by Klink et al. 2015 in 34 adolescents with gender dysphoria (who were previously 

treated with a GnRH analogue) found that gender-affirming hormones may increase lumbar 

spine and femoral neck bone density. However, not all results are statistically significant 

(particularly in transfemales). Z-scores suggest the average bone density at the end of 

follow-up was generally lower than in the equivalent cisgender population (transfemales 

compared with cis-males and transmales compared with cis-females). From starting gender-

affirming hormones to age 22 years: 

• There was no statistically significant difference in lumbar spine bone mineral 

apparent density (BMAD) z-score in transfemales, but this was statistically 

significantly higher in transmales (z-score [±SD]: start of hormones -0.50 [±0.81], age 

22 years -0.033 [±0.95], p=0.002). 

• There was no statistically significant difference in lumbar spine bone mineral density 

(BMD) z-score in transfemales or transmales. 

• Actual lumbar spine BMAD and BMD values were statistically significantly higher in 

transfemales and transmales. 

• There was no statistically significant difference in femoral neck BMD z-score in 

transfemales, but this was statistically significantly higher in transmales (z-score 

[SD]: start of hormones -0.35 [0.79], age 22 years -0.35 [0.74], p=0.006). 

• There was no statistically significant difference in actual femoral neck BMAD values 

in transfemales, but this was statistically significantly higher in transmales.  

• Actual femoral neck BMD values were statistically significantly higher in transfemales 

and transmales.  

The study by Vlot et al. 2017 in 70 adolescents with gender dysphoria (who were previously 

treated with a GnRH analogue) found that gender-affirming hormones may increase lumbar 

spine and femoral neck bone density. However, not all results are statistically significant. Z-

scores suggest the average bone density at the end of follow-up was generally lower than 

the equivalent cisgender population (transfemales compared with cis-males and transmales 

compared with cis-females). From starting gender-affirming hormones to 24-month follow-

up: 

• The z-score for lumbar spine BMAD was statistically significantly higher in 

transfemales with a bone age of less than 15 years (z-score [range]: start of 

hormones -1.52 [-2.36 to 0.42], 24-month follow-up -1.10 [-2.44 to 0.69], p≤ 0.05) and 

15 years and older (z-score [range]: start of hormones -1.15 [-2.21 to 0.08], 24-month 

follow-up -0.66 [-1.66 to 0.54], p≤ 0.05). 

• The z-score for lumbar spine BMAD was statistically significantly higher in 

transmales with a bone age of less than 14 years (z-score [range]: start of hormones 

-0.84 [-2.2 to 0.87], 24-month follow-up -0.15 [-1.38 to 0.94], p≤ 0.01) and 14 years 

and older (z-score [range]: start of hormones -0.29 [-2.28 to 0.90], 24-month follow-

up -0.06 [-1.75 to 1.61], p≤ 0.01). 

• Actual lumbar spine BMAD values were statistically significantly higher in 

transfemales and transmales of all bone ages. 

• There was no statistically significant difference in femoral neck BMAD z-score in 

transfemales (all bone ages). 
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• The z-score for femoral neck BMAD was statistically significantly higher in 

transmales with a bone age of less than 14 years (z-score [range]: start of hormones 

-0.37 [-2.28 to 0.47], 24-month follow-up -0.37 [-2.03 to 0.85], p≤ 0.01) and 14 years 

and older (z-score [range]: start of hormones -0.27 [-1.91 to 1.29], 24-month follow-

up 0.02 [-2.1 to 1.35], p≤0.05). 

• There was no statistically significant difference in actual femoral neck BMAD values 

in transfemales (all bone ages), but this was statistically significantly higher in 

transmales (all bone ages). 

The study by Stoffers et al. 2019 in 62 sex assigned at birth females (transmales) with 

gender dysphoria (who were previously treated with a GnRH analogue) found that during 

treatment with gender-affirming hormones there was no statistically significant difference in 

lumbar spine or femoral neck bone density (measured as BMD z-scores or actual values) 

from starting gender-affirming hormones to any timepoint (6, 12 and 24 months). 

Change in clinical parameters 

The study by Klaver et al. 2020 in 192 adolescents with gender dysphoria found that during 

treatment with gender-affirming hormones, from starting treatment to age 22 years: 

• Glucose levels, insulin levels and insulin resistance were largely unchanged in 

transfemales and transmales. 

• Total cholesterol, HDL cholesterol and LDL cholesterol levels were unchanged in 

transfemales, and there was a statistically significant improvement in triglyceride 

levels. 

• Total cholesterol, HDL cholesterol, LDL cholesterol and triglyceride levels 

significantly worsened in transmales, but mean levels were within the UK reference 

range at the end of treatment. 

• Diastolic blood pressure was statistically significantly increased in transfemales and 

transmales. Systolic blood pressure was also statistically significantly increased in 

transmales, but not in transfemales. The absolute increases in blood pressure were 

small. 

• Body mass index was statistically significantly increased in transfemales and 

transmales, although most participants were within the healthy weight range (18.5 to 

24.9 kg/m). 

The study by Stoffers et al. 2019 in 62 sex assigned at birth females (transmales) with 

gender dysphoria found that during treatment with gender affirming hormones, from starting 

treatment to 24-month follow-up: 

• There was no statistically significant change in glycosylated haemoglobin (HbA1c). 

• There was no statistically significant change in aspartate aminotransferase (AST), 

alanine aminotransferase (ALT) and gamma-glutamyltransferase (GCT).  

• There was a statistically significant increase in alkaline phosphatase (ALP) at some 

timepoints, but the difference was not statistically significant by 24-months. 

• There was a statistically significant increase in serum creatinine levels at all 

timepoints up to 24 months, but these were within the UK reference range. Serum 

urea levels were unchanged (follow-up duration not reported). 

Treatment discontinuation and adverse effects 
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The study by Khatchadourian et al. 2014 in 63 adolescents (24 transfemales and 39 

transmales) with gender dysphoria found that during treatment with gender affirming 

hormones (duration of treatment not reported):  

• No participants permanently discontinued treatment. 

• No transfemales temporarily discontinued treatment, but 3 transmales temporarily 

discontinued treatment due to mental health comorbidities (n=2) and androgenic 

alopecia (n=1). All 3 participants eventually resumed treatment, although timescales 

were not reported 

• No severe complications were reported. 

• No transfemales reported minor complications, but 12 transmales developed minor 

complications which were: severe acne (n=7), androgenic alopecia (n=1), mild 

dyslipidaemia (n=3) and significant mood swings (n=1).  

In children and adolescents with gender dysphoria, what is the cost-effectiveness of 

gender-affirming hormones compared to one or a combination of psychological 

support, social transitioning to the desired gender or no intervention?  

No cost-effectiveness evidence was found for gender-affirming hormones for children and 

adolescents with gender dysphoria. 

From the evidence selected, are there particular sub-groups of children and 

adolescents with gender dysphoria that derive comparatively more (or less) benefit 

from treatment with gender-affirming hormones than the wider population of children 

and adolescents with gender dysphoria?  

Some studies reported data separately for the following subgroups of children and 

adolescents with gender dysphoria:  

• Sex assigned at birth males (transfemales). 

• Sex assigned at birth females (transmales). 

• Tanner stage at which GnRH analogue or gender-affirming hormones started. 

• Diagnosis of a mental health condition.  

Some direct comparisons of transfemales and transmales were included. No evidence was 

found for other specified subgroups. 

Sex assigned at birth males (transfemales) 

Impact on mental health 

In the study by Kuper et al. 2020 in 33 to 45 (number varies by outcome) sex assigned at 

birth males (transfemales) with gender dysphoria found that during treatment with 

gender-affirming hormones changes were seen in depression, anxiety and anxiety-related 

symptoms from baseline to follow-up (mean duration of treatment 10.9 months). The authors 

did not report any statistical analyses, so it is unclear if any changes were statistically 

significant. 

The study by Allen et al. 2019 in 47 adolescents with gender dysphoria found that during 

treatment with gender-affirming hormones, suicide risk (measured using the ASQ) is not 

statistically significant different in transfemales compared with transmales, between baseline 

and the final assessment at about 12 months (p=0.79). 
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The study by Achille et al. 2020 in 17 transfemales with gender dysphoria found that during 

treatment with gender-affirming hormones, suicidal ideation (measured using the PHQ 

9_Modified for Teens with additional questions for suicidal ideation) was reported in 11.8% 

(2/17) of transfemales at baseline compared with 5.9% (1/17) at about 12-months follow-up 

(no statistical analysis was reported). 

Impact on quality of life 

The study by Allen et al. 2019 in 47 adolescents with gender dysphoria found that during 

treatment with gender-affirming hormones, quality of life (measured using the GWBS of the 

Paediatric Quality of Life Inventory) was not statistically significant different in transfemales 

compared with transmales, between baseline and the final assessment at about 12 months 

(p=0.32). 

Bone density 

The studies by Klink et al. 2015 and Vlot et al. 2017 provided evidence on bone density in 

transfemales; see above for details. 

Change in clinical parameters 

The study by Klaver et al. 2020 provided evidence on the following clinical parameters in 

transfemales: 

• Glucose levels, insulin levels and insulin resistance. 

• Total cholesterol, HDL cholesterol and LDL cholesterol and triglycerides. 

• Blood pressure. 

• Body mass index.  

See above for details. 

Treatment discontinuation and adverse effects 

The study by Khatchadourian et al. 2014 provided evidence on treatment discontinuation 

and adverse effects in transfemales; see above for details. 

Sex assigned at birth females (transmales) 

Impact on mental health 

In the study by Kuper et al. 2020 in 65 to 78 (number varies by outcome) sex assigned at 

birth females (transmales) with gender dysphoria found that during treatment with 

gender-affirming hormones, changes were seen in depression, anxiety and anxiety-related 

symptoms from baseline to 10.9 month follow-up. The authors did not report any statistical 

analyses, so it is unclear if any changes were statistically significant. 

The study by Allen et al. 2019 in 47 adolescents with gender dysphoria found that during 

treatment with gender-affirming hormones, suicide risk (measured using the ASQ) is not 

statistically significantly different in transmales compared with transfemales, between 

baseline and the final assessment (p=0.79).  

The study by Achille et al. 2020 in 33 transmales with gender dysphoria found that during 

treatment with gender-affirming hormones, suicidal ideation (measured using the PHQ 

9_Modified for Teens with additional questions for suicidal ideation) was reported in 9.1% 

(3/33) of transmales at baseline compared with 6.1% (2/33) at about 12-months follow-up 

(no statistical analysis reported). 
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Impact on quality of life 

The study by Allen et al. 2019 in 47 adolescents with gender dysphoria found that during 

treatment with gender-affirming hormones, quality of life (measured using the GWBS of the 

Paediatric Quality of Life Inventory) was not statistically significantly different in transmales 

compared with transfemales, between baseline and the final assessment at about 12 months 

(p=0.32). 

Bone density 

The studies by Klink et al. 2015, Stoffers et al. 2019 and Vlot et al. 2017 provided evidence 

on bone density in transmales; see above for details. 

Change in clinical parameters 

The study by Klaver et al. 2020 provided evidence on the following clinical parameters in 

transmales: 

• Glucose levels, insulin levels and insulin resistance. 

• Total cholesterol, HDL cholesterol and LDL cholesterol and triglycerides. 

• Blood pressure. 

• Body mass index.  

See above for details. 

The study by Stoffers et al. 2019 provided evidence on HbA1c, liver enzymes and renal 

function in transmales; see above for details. 

Treatment discontinuation and adverse effects 

The study by Khatchadourian et al. 2014 provided evidence on treatment discontinuation 

and adverse effects in transmales; see above for details. 

Tanner stage at which GnRH analogues or gender-affirming hormones started 

The study by Kuper et al. 2020 stated that the impact of Tanner stage on outcomes was 

considered, but it is unclear if this refers to Tanner stage at the initial assessment, at the 

start of GnRH analogue treatment or another timepoint. No results were reported.  

Diagnosis of a mental health condition 

Impact on mental health 

The study by Achille et al. 2020 in 50 adolescents with gender dysphoria found that during 

treatment with gender-affirming hormones, there was no statistically significant difference in 

depression (measured using the CESD-R and PHQ 9_Modified for Teens) when the results 

were adjusted for engagement in counselling and medicines for mental health problems, 

from baseline to about 12-months follow-up.  

Impact on quality of life 

The study by Achille et al. 2020 in 50 adolescents with gender dysphoria found that during 

treatment with gender-affirming hormones, there was no statistically significant difference in 

quality of life (measured using the QLES-Q-SF) when the results were adjusted for 

engagement in counselling and medicines for mental health problems, from baseline to 

about 12-months follow-up. 

From the evidence selected,  
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(a) what are the criteria used by the research studies to define gender dysphoria, 

gender identity disorder and gender incongruence of childhood? 

(b) what were the ages at which participants commenced treatment with 

gender-affirming hormones?  

(c) what was the duration of treatment with GnRH analogues? 

The most commonly reported diagnostic criteria for gender dysphoria was the DSM criteria 

in use at the time (5/10 studies). In 3 studies (Klaver et al. 2020, Klink et al. 2015 and Vlot et 

al. 2017) DSM-IV-TR criteria was used. In 2 studies (Kuper et al. 2020 and Stoffers et al. 

2019) DSM-V criteria was used. One study from Finland (Kaltiala et al. 2020) used the 

ICD-10 diagnosis of ‘transexualism’. It was not reported how gender dysphoria was defined 

in the remaining 4 studies. 

In the studies, treatment with gender-affirming hormones started at about 16 to 17 years, 

with a range of about 14 to 19 years. Most studies did not report the duration of treatment 

with GnRH analogues, but where this was reported there was a wide variation ranging from 

a few months up to about 5 years (Klaver et al. 2020, Klink et al. 2015 and Stoffers et al. 

2019). 

Discussion 

The key limitation to identifying the effectiveness and safety of gender-affirming hormones 

for children and adolescents with gender dysphoria is the lack of reliable comparative 

studies. 

All the studies included in the evidence review are uncontrolled observational studies, which 

are subject to bias and confounding and were of very low certainty using modified GRADE. 

A fundamental limitation of all the uncontrolled studies included in this review is that any 

changes in scores from baseline to follow-up could be attributed to a regression-to-the-

mean. 

The included studies have relatively short follow-up, with an average duration of treatment 

with gender-affirming hormones between around 1 year and 5.8 years. Further studies with a 

longer follow-up are needed to determine the long-term effect of gender-affirming hormones 

for children and adolescents with gender dysphoria. 

Most studies included in this review did not report comorbidities (physical or mental health) 

and no study reported concomitant treatments in detail. Because of this it is not clear 

whether any changes seen were due to gender-affirming hormones or other treatments the 

participants may have received. 

There is a degree of indirectness in some studies, with some participants included that fall 

outside of the population of this evidence review. Furthermore, participant numbers are 

poorly reported in some studies, with high numbers lost to follow-up or outcomes not 

reported for some participants. The authors provide no explanation for this incomplete 

reporting.  

Details of the gender-affirming hormone treatment regimen are poorly reported in most of the 

included studies, with limited information provided about the medicines, doses and routes of 

administration used. It is not clear whether the interventions used in the studies are reflective 

of current UK practice for children and adolescents with gender dysphoria. 
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It is difficult to draw firm conclusions for many of the effectiveness and safety outcomes 

reported in the included studies because many different scoring tools and methods were 

used to assess the same outcome, often with conflicting results. In addition to this, most 

outcomes reported across the included studies do not have an accepted minimal clinically 

important difference (MCID), making it difficult the determine whether any statistically 

significant changes seen are clinically meaningful. However, the authors of some studies 

report thresholds to interpret the results of the scoring tools (for example, by linking scores to 

symptom severity), so some conclusions can be made. 

Conclusion 

Any potential benefits of gender-affirming hormones must be weighed against the largely 

unknown long-term safety profile of these treatments in children and adolescents with 

gender dysphoria. 

Results from 5 uncontrolled, observational studies suggest that, in children and adolescents 

with gender dysphoria, gender-affirming hormones are likely to improve symptoms of gender 

dysphoria, and may also improve depression, anxiety, quality of life, suicidality, and 

psychosocial functioning. The impact of treatment on body image is unclear. All results were 

of very low certainty using modified GRADE. 

Safety outcomes were reported in 5 observational studies. Statistically significant increases 

in some measures of bone density were seen following treatment with gender-affirming 

hormones, although results varied by bone region (lumber spine versus femoral neck) and 

by population (transfemales versus transmales). However, z-scores suggest that bone 

density remained lower in transfemales and transmales compared with an equivalent 

cisgender population. Results from 1 study of gender-affirming hormones started during 

adolescence reported statistically significant increases in blood pressure and body mass 

index, and worsening of the lipid profile (in transmales) at age 22 years, although longer 

term studies that report on cardiovascular event rates are required. Adverse events and 

discontinuation rates associated with gender-affirming hormones were only reported in 1 

study, and no conclusions can be made on these outcomes. 

This review did not identify sub-groups of patients who may benefit more from gender-

affirming hormones. 

No cost-effectiveness evidence was found to determine whether gender-affirming hormones 

are a cost-effective treatment for children and adolescents with gender dysphoria. 

3. Methodology 

Review questions 

The review question(s) for this evidence review are: 

 

1. For children and adolescents with gender dysphoria, what is the clinical 

effectiveness of treatment with gender-affirming hormones compared with one or 

a combination of psychological support, social transitioning to the desired gender 

or no intervention? 
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2. For children and adolescents with gender dysphoria, what is the short-term and 

long-term safety of gender-affirming hormones compared with one or a 

combination of psychological support, social transitioning to the desired gender or 

no intervention?   

3. For children and adolescents with gender dysphoria, what is the cost-

effectiveness of gender-affirming hormones compared to one or a combination of 

psychological support, social transitioning to the desired gender or no 

intervention?  

4. From the evidence selected, are there particular sub-groups of children and 

adolescents with gender dysphoria that derive comparatively more (or less) 

benefit from treatment with gender-affirming hormones than the wider population 

of children and adolescents with gender dysphoria?  

5. From the evidence selected,  

(a) what are the criteria used by the research studies to define gender 

dysphoria, gender identity disorder and gender incongruence of childhood?  

(b) what were the ages at which participants commenced treatment with 

gender-affirming hormones?  

(c) what was the duration of GnRH analogues treatment? 

 

See appendix A for the full review protocol. 

Review process 

The methodology to undertake this review is specified by NHS England in their ‘Guidance on 

conducting evidence reviews for Specialised Services Commissioning Products’ (2020).  

 

The searches for evidence were informed by the PICO and were conducted on 21 July 2020. 

 

See appendix B for details of the search strategy. 

 

Results from the literature searches were screened using their titles and abstracts for 

relevance against the criteria in the PICO framework. Full text references of potentially 

relevant evidence were obtained and reviewed to determine whether they met the inclusion 

criteria for this evidence review.  

 

See appendix C for evidence selection details and appendix D for the list of studies excluded 

from the review and the reasons for their exclusion. 

 

Relevant details and outcomes were extracted from the included studies and were critically 

appraised using a checklist appropriate to the study design. See appendix E and appendix F 

for individual study and checklist details. 

 

The available evidence was assessed by outcome for certainty using modified GRADE. See 

appendix G for GRADE Profiles. 
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4. Summary of included studies 

Ten observational studies were included in the evidence review. Seven studies were 

retrospective observational studies (Allen et al. 2019, Kaltiala et al. 2020, Khatchadourian et 

al. 2014, Klaver et Al. 2020, Klink et al. 2015, Stoffers et al. 2019, Vlot et al. 2017) and three 

studies were prospective longitudinal observational studies (Achille et al. 2020, Kuper et al. 

2020, Lopez de Lara et al. 2020). 

 

The terminology used in this topic area is continually evolving and is different depending on 

stakeholder perspectives. In this evidence review we have used the phrase ‘people’s 

assigned sex at birth’ rather than saying natal or biological sex and ‘cross sex hormones’ are 

now referred to as ‘gender-affirming hormones’. The research studies may use historical 

terms which are no longer considered appropriate. 

 

Table 1 provides a summary of these included studies and full details are given in 

appendix E. 

 

Table 1 Summary of included studies  

Study Population Intervention and 
comparison 

Outcomes reported 

Achille et al. 2020 

 

Prospective 
longitudinal study 

 

Single centre, 
New York, United 
States 

50 children, adolescents 
and young adults with 
gender dysphoria; 
17 transfemales and 
33 transmales 

 

Mean age at baseline was 
16.2 years (SD 2.2) 

Intervention 

Endocrine 
interventions (the 
collective term used 
for puberty 
suppression and 
gender-affirming 
hormones) were 
introduced as per 
Endocrine Society and 
the World Professional 
Association for 
Transgender Health  
(WPATH)  guidelines  

 

Puberty suppression 
was:  

• GnRH analogue 
and/or anti-
androgens 
(transfemales) 

• GnRH analogue or 
medroxyprogester
one (transmales) 

 

Once eligible, gender-
affirming hormones 
were offered, these 
were: 

• Oestradiol 
(transfemales) 

Critical Outcomes 

Impact on mental health 

• Depression- The 
Center for 
Epidemiologic 
Studies Depression 
Scale (CESD-R)   

• Depression- The 
Patient Health 
Questionnaire 
Modified for Teens 
(PHQ 9_Modified for 
Teens) 

 

Impact on quality of life 

• Quality of Life 
Enjoyment and 
Satisfaction 
Questionnaire 
(QLES-Q-SF) 

 

Important Outcomes 

None reported 
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Study Population Intervention and 
comparison 

Outcomes reported 

• Testosterone 
(transmales) 

Doses and 
formulations not 
reported 

 

After about 12-months 
treatment (‘wave 3’): 

• 24 people (48%) 
were on gender-
affirming 
hormones alone 

• 12 people (24%) 
were on puberty 
suppression alone 

• 11 people (22%) 
were on both 
gender-affirming 
hormones and 
puberty 
suppression 

• 3 people (6%) 
were on no 
endocrine 
intervention 

 

Comparison 

No comparison group. 
Change over time 
reported 

Allen et al. 2019 

 

Retrospective 
longitudinal study 

 

Single centre, 
Kansas City, USA 

47 adolescents and young 
adults with gender 
dysphoria: 14 transfemales 
and 33 transmales 

 

Mean age at administration 
(start of treatment) 
16.5 years  

Intervention 

39 participants 
received gender-
affirming hormones 
only 

8 participants received 
hormones and a 
GnRH analogue 

 

Mean duration of 
treatment with gender-
affirming hormones 
was 349 days (range 
113 to 1,016) 

 

Comparison 

No comparison group. 
Comparison over time 
reported 

Critical Outcomes 

Impact on mental health 

• Suicidality- Ask 
Suicide-Screening 
Questions (ASQ) 
instrument 

 

Impact on quality of life 

• General Well-Being 
Scale (GWBS) of 
the Pediatric Quality 
of Life Inventory 

 

Important Outcomes 

None reported 

Kaltiala et al. 
2020 

 

52 adolescents with gender 
dysphoria: 11 transfemales 
and 41 transmales.  

 

Intervention 

Hormonal sex 
assignment treatment 
– details of 

Critical Outcomes 

Impact on mental health 
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Study Population Intervention and 
comparison 

Outcomes reported 

Retrospective 
chart review 

 

Single centre, 
Tampere, Finland 

Mean age at diagnosis 
18.1 years (range 15.2 to 
19.9) 

intervention not 
reported, although all 
patients received 
gender-affirming 
hormones. 

 

Comparison 

No comparison group. 
Comparison over time 
reported 

• Need for mental 
health treatment  

 

Important Outcomes 

Psychosocial Impact 

Measure of functioning 
in different domains of 
adolescent 
development, which 
were: 

• Living with 
parent(s)/ guardians 

• Normative peer 
contacts 

• Progresses 
normatively in 
school/ work 

• Has been dating or 
had steady 
relationships 

• Is age-appropriately 
able to deal with 
matters outside of 
the home 

Khatchadourian 
et al. 2014 

 

Retrospective 
chart review 

 

Single centre, 
Vancouver, 
Canada 

84 young people with 
gender dysphoria, of whom 
63 received gender-
affirming hormones.  

 

Median age at start of 
gender-affirming hormones 
was:  

• 17.3 years (range 13.7-
19.8) for testosterone 

• 17.9 years (range 13.3-
22.3) for oestrogen 

 

Intervention 

Transfemales: 
Oestrogen (oral 
micronized 17β-
oestradiol) 

Transmales: 
Testosterone 
(injectable 
testosterone enanthate 
and/or cypionate) 

 

19 participants (30%) 
had previously 
received a GnRH 
analogue 

 

Comparison 

No comparison group. 
Comparison over time 
reported. 

Critical Outcomes 

None reported 

 

Important Outcomes 

Safety:  

• Adverse events  

• Discontinuation 
rates 

 

Klaver et al. 2020 

 

Retrospective 
chart review  

 

Single centre, 
Amsterdam, 
Netherlands 

192 people with gender 
dysphoria who started 
GnRH analogues before 
the age of 18 years, and 
started gender-affirming 
hormones within 1.5 years 
of their 22nd birthday. 

 

Intervention 

Oral oestrogen or 
intramuscular (IM) 
testosterone 

 

Comparison 

Critical Outcomes 

None reported 

 

Important Outcomes 

Safety 

• Body mass index 
(BMI) 
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Study Population Intervention and 
comparison 

Outcomes reported 

Mean age at start of 
gender-affirming hormones: 

• Transfemale – 
16.4 years (SD 1.1) 

• Transmale – 16.9 years 
(SD 1.9) 

 

No comparison group. 
Comparison over time 
reported 

 

• Systolic blood 
pressure 

• Diastolic blood 
pressure 

• Glucose 

• Insulin 

• HOMA-IR 

• Total cholesterol 

• HDL cholesterol 

• LDL cholesterol 

• Triglycerides 

 

Klink et al. 2015 

 

Retrospective 
longitudinal study 

 

Single centre, 
Amsterdam, 
Netherlands 

 

 

34 young people with 
gender dysphoria who had 
received GnRH analogues, 
gender-affirming hormones 
and gonadectomy.  

 

The study included 
15 transfemales and 
19 transmales; mean age 
at start of gender-affirming 
hormones was 16.6 years 
(SD 1.4) and 16.4 years 
(SD 2.3) respectively.  

 

At the start of gender-
affirming hormone 
treatment, in the 
transfemale subgroup the 
median Tanner P was 4 
(IQR 2) and the median 
Tanner G was 12 (IQR 11) 

 In the transmale subgroup 
the median Tanner B was 5 
(IQR 2) and the median 
Tanner P was 5 (IQR 0) 

Intervention 

Transfemales – oral 
17-β oestradiol 

(incremental dosing) 

 

Transmales – IM 
testosterone 
(Sustanon 250 mg/ml; 
incremental dosing) 

 

Median duration of 
treatment with gender-
affirming hormones for 
transfemales was 
5.8 years (range 3.0 to 
8.0) and for 
transmales was 5.4 
years (range 2.8 to 
7.8) 

 

The GnRH analogue 
was subcutaneous 
(SC) triptorelin 
3.75 mg every 4 
weeks 

 

No details of 
gonadectomy reported 

 

Comparison 

No comparison group. 
Comparison over time 
reported. 

Critical Outcomes 

None 

 

Important Outcomes 

Safety 

• Bone mineral 
apparent density 
(BMAD)  

• Bone mineral 
density (BMD)  

Measures reported at 3 
timepoints: start of 
GnRH analogue 
treatment, start of 
gender-affirming 
hormone treatment and 
age 22 years. 

Kuper et al. 2020 

 

Prospective 
longitudinal study 

 

Children and adolescents 
with gender dysphoria 
(9 to18 years), n=148, of 
whom: 

• 25 received puberty 
suppression only 

Intervention 

Gender-affirming 
hormones, guided by 
Endocrine Society 
Clinical Practice 
Guidelines 

Critical Outcomes 

Impact on mental health 

• Depression- Quick 
Inventory of 
Depressive 
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Study Population Intervention and 
comparison 

Outcomes reported 

Single centre, 
Texas, USA 

• 93 received gender-
affirming hormone 
therapy only 

• 30 received both 

 

Mean age 14.9 years 

 

 

Comparison 

No comparison group. 
Comparison over time 
reported. 

Symptoms (QIDS), 
self-reported 

• Depression- QIDS, 
clinician-reported  

• Anxiety- Screen for 
Child Anxiety 
Related Emotional 
Disorders 
(SCARED) 

• Panic- specific 
questions from 
SCARED 

• Generalised anxiety- 
specific questions 
from SCARED 

• Social anxiety - 
specific questions 
from SCARED 

• Separation anxiety- 
specific questions 
from SCARED 

• School avoidance- 
specific questions 
from SCARED 

 

Important Outcomes 

Impact on body image 

• Body Image Scale 
(BIS) 

Lopez de Lara et 
al. 2020 

 

Prospective 
analytical study 

 

Single centre, 
Madrid, Spain  

23 adolescents with gender 
dysphoria: 7 transfemales 
and 16 transmales. 

Mean age at baseline was 
16 years (range 14 to 18) 

Intervention 

Gender-affirming 
hormones: 

• Oral oestradiol 

• Intramuscular 
testosterone 

 

Participants had 
previously received 
GnRH analogues in 
the intermediate 
pubertal stages 
(Tanner 2 to 3). 

 

Participants were 
assessed twice: 

• pre-treatment (T0), 

• after 12 months 
treatment with 
gender-affirming 
hormones (T1) 

 

Critical Outcomes 

Impact on gender 
dysphoria 

• Utrecht Gender 
Dysphoria Scale 
(UGDS) 

Impact on mental health 

• Depression- Beck 
Depression 
Inventory II (BDI-II) 

• Anxiety- State-Trait 
Anxiety Inventory 

 

Important Outcomes 

Psychosocial Impact 

• Family functioning- 
Family APGAR test 

• Patient strengths 
and difficulties- 
Strengths and 
Difficulties 
Questionnaire, 
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Study Population Intervention and 
comparison 

Outcomes reported 

Comparison 

No comparison group. 
Comparison over time 
reported. 

Spanish Version 
(SDQ-Cas). 

 

Stoffers et al. 
2019 

 

Retrospective 
chart review 

 

Single centre, 
Leiden, 
Netherlands 
 

62 transmales with gender 
dysphoria.  

Patients had received a 
GnRH analogue and more 
than 6 months of 
testosterone treatment. 

Median age at start of 
testosterone was 17.23 
years (range 14.9 to 18.4) 

Median treatment duration 
was 12 months (range 5 to 
33) 

 

Change over time 

Intervention 

Testosterone 
intramuscular 
injections (Sustanon 
250 mg). Dose was 
titrated to a 
maintenance dose of 
125 mg every 
2 weeks. Participants 
who started GnRH 
analogues at 16 years 
or older had their dose 
increased more 
rapidly. Some 
participants chose to 
receive testosterone 
every 3-4 weeks, and 
participants could 
switch to transdermal 
preparations if needed. 

 

Comparison 

No comparison group. 
Comparison over time 
reported.  

Critical Outcomes 

None 

 

Important Outcomes 

Safety 

• Body mass index 
(BMI) 

• Blood pressure 

• BMD  

• Acne 

• Liver enzymes  

• Creatinine 

• Urea 

• HbA1c 

Vlot et al. 2017 

 

Retrospective 
chart review 

 

Single centre, 
Amsterdam, 
Netherlands 

70 children and 
adolescents with gender 
dysphoria 

Median age at baseline –  

• 13.5 years (11.5-18.3) 
for transfemales 

• 15.1 years (range 11.7-
18.6) for transmales 

 

Comparison is change over 
time. 24 month follow-up. 

Intervention 

Oestrogen or 
testosterone (had 
previously received 
triptorelin for puberty 
suppression) 

 

Comparison 

No comparison group. 
Comparison over time 
reported. 

Critical Outcomes 

None 

 

Important Outcomes 

Safety 

• Bone mineral 
apparent density 
(BMAD)  

5. Results 

In children and adolescents with gender dysphoria, what is the clinical 

effectiveness of gender-affirming hormones compared with one or a 

combination of psychological support, social transitioning to the desired 

gender or no intervention? 

Outcome Evidence statement 

Clinical Effectiveness 
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Critical outcomes 

Impact on 
gender 
dysphoria 
 
Certainty of 
evidence: very 
low 
 

This is a critical outcome because gender dysphoria in children and 
adolescents is associated with significant distress and problems with 
functioning.  
 
One uncontrolled, prospective, observational study (Lopez de Lara et 
al. 2020) provided evidence relating to the impact on gender dysphoria, 
measured using the Utrecht Gender Dysphoria Scale (UGDS) score 
during the first year of treatment with gender-affirming hormones. The 
UGDS is a validated, screening tool for both adolescents and adults, 
used to assess gender dysphoria. It consists of 12 items, to be 
answered on a 1- to 5-point scale, resulting in a sum score between 12 
and 60. The authors state that the cut-off point to identify gender 
dysphoria is 40 points. The higher the UGDS score the greater the 
gender dysphoria.  
 
In this study (n=23), the mean (±SD) UGDS score was statistically 
significantly reduced (improved) from 57.1 (±4.1) points at baseline to 
14.7 points (±3.2) at 12 months (p<0.001). A UGDS score below 40 
suggests an absence of gender dysphoria (VERY LOW).  
 
This study provides very low certainty evidence that gender-
affirming hormones statistically significantly improve gender 
dysphoria from baseline to 12 months follow-up.  The mean UGDS 
score was below the threshold for gender dysphoria at follow-up.  

Impact on 
mental health: 
depression  
 
Certainty of 
evidence: very 
low 

This is a critical outcome because depression may impact on social, 
occupational, or other areas of functioning in children and adolescents.  
 
Four observational studies (Achille et al. 2020; Kaltiala et al. 2020; 
Kuper et al. 2020; Lopez de Lara et al. 2020) provided evidence relating 
to the impact on depression in children and adolescents with gender 
dysphoria, with follow-up of around 12 months. Five different outcome 
measures for depression were reported. 
 
Beck Depression Inventory (BDI-II) 
One uncontrolled, prospective, analytical study (Lopez de Lara et al. 
2020) reported the change in BDI-II. The BDI-II is a valid, reliable, and 
widely used tool for assessing depressive symptoms. There are no 
specific scores to categorise depression severity, but it is suggested 
that 0 to 13 is minimal symptoms, 14 to 19 is mild depression, 20 to 28 
is moderate depression, and severe depression is 29 to 63. 
 
In Lopez de Lara et al. 2020 (n=23) the mean (±SD) BDI-II score was 
statistically significantly reduced (improved) from 19.3 (±5.5) points at 
baseline to 9.7 (±3.9) points at 12 months (p<0.001) (VERY LOW).  
 
Center for Epidemiologic Studies Depression (CESD-R) 
One uncontrolled, prospective, longitudinal study (Achille et al. 2020) 
reported the change in CESD-R scale. The CESD-R is a valid, widely 
used tool to assess depressive symptoms. Total score ranges from 0 
to 60, with higher scores indicating more depressive symptoms. There 
are no specific scores to categorise depression severity, although the 
authors of the study suggest that a total CESD-R score less than 16 
suggests no clinical depression. 
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In Achille et al. 2020 (n=50), the mean CESD-R score statistically 
significantly reduced (improved) from 21.4 points at baseline to 
13.9 points at about 12 months follow-up (p<0.001; standard deviation 
not reported) (VERY LOW).  
 
Patient Health Questionnaire (PHQ 9) Modified for Teens  
One uncontrolled, prospective, longitudinal study (Achille et al. 2020) 
reported the change in PHQ 9_Modified for Teens score. The PHQ 
9_Modified for Teens is a validated tool to assess depression, 
dysthymia and suicide risk. The tool consists of 9 questions scored 
from 0 to 3 (total score 0 to 27), plus an additional 4 questions that 
are not scored. A score of 0 to 4 suggests no or minimal depressive 
symptoms, 5 to 9 mild, 10 to 14 moderate, 15 to 19 moderately 
severe, and 20-27 severe symptoms.  
 
In Achille et al. 2020 (n=50), the mean PHQ 9_Modified for Teens score 
statistically significantly reduced (improved) from baseline to around 
12 months follow-up, although absolute scores were not reported 
numerically (p<0.001). From the visual representation of results, the 
PHQ-9_Modified for Teens score is about 9 at baseline and about 5 at 
final follow-up (VERY LOW).  
 
Quick Inventory of Depressive Symptoms (QIDS) 
One uncontrolled, prospective, longitudinal study (Kuper et al. 2020) 
reported the change in QIDS, clinician-reported and self-reported. 
Both the clinician-reported and self-reported QIDS are validated tools 
to assess depressive symptoms. The tool consists of 16 items, with 
the highest score for 9 domains (sleep, weight, psychomotor changes, 
depressed mood, decreased interest, fatigue, guilt, concentration, and 
suicidal ideation) added to give a total score ranging from 0 to 27. A 
score of 0 to 5 suggests no depression, 6 to 10 mild symptoms, 11 to 
15 moderate symptoms, 16 to 20 severe symptoms, and 21 to 27 very 
severe symptoms.  
 
In Kuper et al. 2020 (n=105), the mean (±SD) QIDS self-reported 
score was 9.6 points (±5.0) at baseline and 7.4 (±4.5) after 
10.9 months of treatment with gender-affirming hormones (no 
statistical analysis reported). The mean (±SD) QIDS clinician-reported 
score was 5.9 points (±4.1) at baseline and 6.0 (±3.8) after 
10.9 months of treatment with gender-affirming hormones (no 
statistical analysis was reported) (VERY LOW). 
 
Participants needing treatment for depression 
One observational study (Kaltiala et al. 2020) reported the proportion 
of participants needing treatment for depression before or during the 
initial assessment and during the 12-month follow-up period after 
starting gender-affirming hormones. 
 
In Kaltiala et al. 2020 (n=52), statistically significantly fewer 
participants needed treatment for depression during the 12-month 
‘real life’ phase (15%, 8/52) compared with before or during the 
assessment (54%, 28/52; p<0.001). No details of what treatments for 
depression the participants received are reported (VERY LOW). 
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These studies provide very low certainty evidence that during 
treatment with gender-affirming hormones depression is reduced 
from baseline to about 12 months follow-up. However, most 
participants had mild symptoms at the start of treatment. 

Impact on 
mental health: 
anxiety 
 
Certainty of 
evidence: very 
low 

This is a critical outcome because anxiety may impact on social, 
occupational, or other areas of functioning in children and adolescents.  
 
Three observational studies (Kaltiala et al. 2020; Kuper et al. 2020;  
Lopez de Lara et al. 2020) provided evidence relating to the impact on 
anxiety in children and adolescents with gender dysphoria. 
 
State-Trait Anxiety Inventory (STAI) 
One uncontrolled, prospective, analytical study (Lopez de Lara et al. 
2020) reported the change in STAI scores. STAI is a validated and 
commonly used measure of trait and state anxiety. It has 20 items 
and can be used in clinical settings to diagnose anxiety and to 
distinguish it from depressive illness. Higher scores indicate greater 
anxiety. 
 
In Lopez de Lara et al. 2020 (n=23), the mean (±SD) STAI-State 
subscale was statistically significantly reduced (improved) with gender-
affirming hormones from 33.3 points (±9.1) at baseline to 16.8 points 
(±8.1) at 12 months (p<0.001). The mean STAI-Trait subscale scores 
also statistically significantly reduced (improved) from 33.0 points 
(±7.2) at baseline to 18.5 points (±8.4) at 12 months (p<0.001) (VERY 
LOW).  
 
Screen for Child Anxiety Related Emotional Disorders (SCARED)  
One uncontrolled, prospective, longitudinal study (Kuper et al. 2020) 
reported anxiety symptoms using the SCARED questionnaire. Other 
anxiety-related symptoms using specific questions from the SCARED 
questionnaire were also reported: panic, generalised anxiety, social 
anxiety, separation anxiety and school avoidance. SCARED is a 
validated, 41-point questionnaire, with each item scored 0 to 2. A total 
score of 25 or more is suggestive of anxiety disorder, with scores 
above 30 being more specific. Certain scores for specific questions 
may indicate the presence of other anxiety-related disorders: 

• A score of 7 or more in questions related to panic disorder or 
significant somatic symptoms may indicate the presence of 
these.  

• A score of 9 or more in questions related to generalised 
anxiety disorder may indicate the presence of this.  

• A score of 5 or more in questions related to separation anxiety 
may indicate the presence of this.  

• A score of 8 or more in questions related to social anxiety 
disorder may indicate the presence of this.  

• A score of 3 or more in questions related to significant school 
avoidance may indicate the presence of this.  
 

In Kuper et al. 2020 (n=80 to 82, varies by outcome), small reductions 
were seen in anxiety, panic, generalised anxiety, social anxiety and 
separation anxiety and school avoidance symptoms (measured using 
the SCARED questionnaire) from baseline to follow-up (mean duration 
of treatment 10.9 months). The statistical significance of these findings 
are unknown as no statistical analyses were reported (VERY LOW). 

App.0174

https://www.tandfonline.com/doi/abs/10.1080/08039488.2019.1691260?journalCode=ipsc20
https://pediatrics.aappublications.org/content/145/4/e20193006
https://www.analesdepediatria.org/en-psychosocial-assessment-in-transgender-adolescents-articulo-S2341287920300880
https://www.analesdepediatria.org/en-psychosocial-assessment-in-transgender-adolescents-articulo-S2341287920300880
https://www.analesdepediatria.org/en-psychosocial-assessment-in-transgender-adolescents-articulo-S2341287920300880
https://pediatrics.aappublications.org/content/145/4/e20193006


25 
 

 
Participants needing treatment for anxiety 
One observational study (Kaltiala et al. 2020) reported the proportion 
of participants needing treatment for anxiety before or during initial 
assessment and during the 12-month follow-up period after starting 
gender-affirming hormones. 
 
In Kaltiala et al. 2020 (n=52), statistically significantly fewer 
participants needed treatment for anxiety during the 12-month ‘real 
life’ phase (15%, 8/52) compared with before or during the 
assessment (48%, 25/52; p<0.001). No details of what treatments for 
anxiety the participants received are reported (VERY LOW).  
 
These studies provide very low certainty evidence that during 
treatment with gender-affirming hormones anxiety symptoms 
may be reduced from baseline to around 12 months follow-up. 

Impact on 
mental health: 
suicidality and 
self-injury 
 
Certainty of 
evidence: very 
low 

These are critical outcomes because self-harm and thoughts of suicide 
have the potential to result in significant physical harm and, for 
completed suicides, the death of the young person.  
 
Four observational studies (Achille et al. 2020; Allen et al. 2019; 
Kaltiala et al. 2020; Kuper et al. 2020) provided evidence relating to 
suicidal ideation in children and adolescents with gender dysphoria, 
with an average follow-up of around 12 months. 
 
Ask Suicide-Screening Questions (ASQ) 
One uncontrolled, retrospective, longitudinal study (Allen et al. 2019) 
reported the change in ASQ. This is a 4-item dichotomous (yes/no) 
response measure designed to identify risk of suicide. The authors of 
Allen et al. 2019 amended 1 question in the ASQ (“Have you ever tried 
to kill yourself?”) by prefacing it with “In the past few weeks . . .” as they 
were not investigating lifetime incidence. A response of ‘no’ is scored 
as 0 and a response of ‘yes’ is scored as 1; each item is summed to 
give an overall score for suicidal ideation ranging from 0 to 4. A person 
is considered to have screened positive if they answer ‘yes’ to any item 
with higher scores indicating higher levels of suicidal ideation. 
 
In Allen et al. 2019 (n=39), the adjusted mean (±SE) ASQ score 
statistically significantly reduced from 1.11 points (±0.22) at baseline to 
0.27 points (±0.12) after a mean duration of treatment of about 
12 months (p<0.001) (VERY LOW).  
 
PHQ 9_Modified for Teens (additional questions for suicidal 
ideation) 
One uncontrolled, prospective, longitudinal study (Achille et al. 2020) 
reported the change in suicidal ideation measured using additional 
questions from the PHQ 9_Modified for Teens. This is a validated tool 
to assess depression, dysthymia and suicide risk (see above for 
detailed description). In addition to the 9 scored questions, the PHQ 
9_Modified Teens asked 4 additional questions relating to suicidal 
ideation and difficulty dealing with problems of life. Responses to the 
PHQ 9_Modified for Teens were used to determine if the participant 
had suicidal ideation or not, but specific details of how this was 
determined are not reported.  
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In Achille et al. 2020 (n=50), 10% (5/50) of participants had suicidal 
ideation at baseline and 6% (3/50) had suicidal ideation after about 
12 months treatment with gender-affirming hormones (no statistical 
analysis reported) (VERY LOW).  
 
Suicidality and non-suicidal self-injury  
One uncontrolled, prospective, longitudinal study (Kuper et al. 2020) 
reported on suicidal ideation, suicide attempts and non-suicidal self-
injury, although it was unclear how and when this outcome was 
measured.  
 
In Kuper et al. 2020 (n=130), 25% of participants reported suicidal 
ideation 1 month before the initial assessment and 38% reported this 
during the follow-up period (no statistical analysis reported). Suicide 
attempts were reported in 2% of participants at 3 months before the 
initial assessment and 5% during follow-up. Self-injury was reported in 
10% of participants at 3 months before the initial assessment and 
17% during follow-up. No statistical analysis was reported for any 
outcomes. Mean duration of gender-affirming hormone treatment was 
10.9 months (VERY LOW). 
 
Participants needing treatment for suicidality or self-harm 
One observational study (Kaltiala et al. 2020) reported the proportion 
of participants requiring treatment for suicidality or self-harm before or 
during initial assessment and during the 12-month follow-up period 
after starting gender-affirming hormones.  
 
In Kaltiala et al. 2020 (n=52) statistically significantly fewer participants 
needed treatment for suicidality or self-harm during the 12-month ‘real 
life’ phase (4%, 2/52) compared with before or during the assessment 
(35%, 18/52; p<0.001). No details of what treatments for suicidal 
ideation or self-harm the participants received are reported (VERY 
LOW). 
 
These studies provide very low certainty evidence that gender-
affirming hormones may reduce suicidality from baseline to about 
12 months follow-up. However, results are inconsistent and it is 
difficult to draw conclusions. 

Impact on 
mental health: 
other 
 
Certainty of 
evidence: very 
low 

This is a critical outcome because mental health problems may impact 
on social, occupational, or other areas of functioning in children and 
adolescents.  
 

One observational study (Kaltiala et al. 2020) reported the proportion 
of participants needing treatment for either psychotic symptoms or 
psychosis, substance abuse, autism, attention deficit hyperactivity 
disorder (ADHD) or eating disorders before or during initial assessment 
and during the 12-month follow-up period after starting gender-
affirming hormones.  
 
In Kaltiala et al. 2020 (n=52) there was no statistically significant 
difference in the number of people needing treatment for either 
psychotic symptoms / psychosis, substance abuse, autism, attention 
deficit hyperactivity disorder (ADHD) or eating disorders during the 12-
month ‘real life’ phase compared with before or during the assessment. 
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No details of which specific treatments the participants received are 
reported (VERY LOW). 
 
This study provides very low certainty evidence on the need for 
treatment for either psychotic symptoms or psychosis, conduct 
problems or antisocial behaviour, substance abuse, autism, 
attention deficit hyperactivity disorder (ADHD) or eating disorders 
during treatment with gender-affirming hormones. No 
conclusions could be drawn.  

Impact on 
quality of life 
score 
 
Certainty of 
evidence: very 
low 

This is a critical outcome because gender dysphoria in children and 
adolescents may be associated with a significant reduction in health-
related quality of life.   
 
Two uncontrolled longitudinal studies Achille et al. 2020; Allen et al. 
2019) provided evidence relating to quality of life in children and 
adolescents with gender dysphoria.  
 
Quality of Life Enjoyment and Satisfaction Questionnaire (QLES-
Q-SF) 
One uncontrolled, prospective, longitudinal study (Achille et al. 2020) 
reported the change in QLES-Q-SF scores from baseline to about 
12 months of treatment with gender-affirming hormones. QLES-Q-SF 
is a validated questionnaire, consisting of 15 questions that rate 
quality of life on a scale of 1 (poor) to 5 (very good).  
 
In Achille et al. 2020 (n=50), the mean QLES-Q-SF score was 
statistically significantly reduced from baseline to about 12 months 
(p<0.001). However, absolute scores are not reported numerically 
(VERY LOW).  
 
General Well-Being Scale (GWBS) of the Paediatric Quality of 
Life Inventory 
One uncontrolled, retrospective, longitudinal study (Allen et al. 2019) 
reported the change in adjusted mean GWBS of the Paediatric 
Quality of Life Inventory score from baseline to about 12 months of 
treatment with gender-affirming hormones. The GWBS of the 
Paediatric Quality of Life Inventory contains 7 items that measure two 
dimensions: general wellbeing (6 items) and general health (1 item). 
Each item is scored from 0 to 4, and the total score is linearly 
transformed to a 0 to 100 scale. Higher scores reflect fewer perceived 
problems and greater well-being.  
 
In Allen et al. 2019 (n=47), the adjusted mean (±SE) GWBS of the 
Paediatric Quality of Life Inventory score was statistically significantly 
increased (improved) from 61.70 (±2.43) points at baseline to 
70.23 (±2.15) points at about 12 months (p<0.002) (VERY LOW). 
 
This study provides very low certainty evidence that gender-
affirming hormones statistically significantly improve quality of 
life and well-being from baseline to 12 months follow-up. 

Important outcomes 

Impact on body 
image 
 

This is an important outcome because some children and adolescents 
with gender dysphoria may want to take steps to suppress features of 
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Certainty of 

evidence: very 

low 

their physical appearance associated with their sex assigned at birth or 
accentuate physical features of their desired gender.  
 
One uncontrolled, prospective, longitudinal study (Kuper et al. 2020) 
provided evidence relating to the impact on body image in children and 
adolescents with gender dysphoria who started treatment with gender-
affirming hormones (median duration 10.9 months; range 1 to 18), 
measured by the change in Body Image Scale (BIS) score. BIS is a 
validated 30-item scale covering 3 aspects: primary, secondary and 
neutral body characteristics. Higher scores represent a higher degree 
of body dissatisfaction.  
 
In Kuper et al. 2020 (n=86), the mean (±SD) BIS score was 70.7 points 
(±15.2) at baseline and 51.4 points (±18.3) at follow-up (no statistical 
analysis reported) (VERY LOW). 
 
This study provides very low certainty evidence on the effects of 
gender-affirming hormones on body image during treatment with 
gender-affirming hormones (mean duration of treatment 
10.9 months). No conclusions could be drawn. 

Psychosocial 
impact 
 
Certainty of 

evidence: very 

low 

This is an important outcome because gender dysphoria in children and 
adolescents is associated with internalising and externalising 
behaviours, and emotional and behavioural problems which may 
impact on social and occupational functioning. 
 
Two uncontrolled, observational studies (Kaltiala et al. 2020; Lopez de 
Lara et al. 2020) provided evidence related to psychosocial impact in 
children and adolescents with gender dysphoria.  
 
Family APGAR (Adaptability, Partnership, Growth, Affection and 
Resolve) test 
One uncontrolled, prospective, analytical study (Lopez de Lara et al. 
2020) reported the Family APGAR test. The Family APGAR test is a 5-
item questionnaire, with higher scores indicating better family 
functioning. The authors reported the following interpretation of the test: 
functional, 17 to 20 points; mildly dysfunctional, 16 to 13 points; 
moderately dysfunctional, 12 to 10 points; severely dysfunctional, <9 
points.  
 
In Lopez de Lara et al. 2020 (n=23), the mean Family APGAR test 
score was unchanged from baseline (17.9 points) to 12-month follow-
up (18.0 points; no statistical analysis or standard deviations reported) 
(VERY LOW).  
 
Strengths and Difficulties Questionnaire (SDQ) 
One uncontrolled, prospective, analytical study (Lopez de Lara et al. 
2020) reported on behaviour using the Strengths and Difficulties 
Questionnaire (SDQ, Spanish version). The SDQ includes 25-items 
covering emotional symptoms, conduct problems, hyperactivity/ 
inattention, peer relationship problems and prosocial behaviour. The 
authors state that a score of more than 20 suggests having a 
behavioural disorder (normal 0 to 15, borderline 16 to 19, abnormal 
20 to 40). 
 

App.0178

https://pediatrics.aappublications.org/content/145/4/e20193006
https://www.tandfonline.com/doi/abs/10.1080/08039488.2019.1691260?journalCode=ipsc20
https://www.analesdepediatria.org/en-psychosocial-assessment-in-transgender-adolescents-articulo-S2341287920300880
https://www.analesdepediatria.org/en-psychosocial-assessment-in-transgender-adolescents-articulo-S2341287920300880
https://www.analesdepediatria.org/en-psychosocial-assessment-in-transgender-adolescents-articulo-S2341287920300880
https://www.analesdepediatria.org/en-psychosocial-assessment-in-transgender-adolescents-articulo-S2341287920300880
https://www.analesdepediatria.org/en-psychosocial-assessment-in-transgender-adolescents-articulo-S2341287920300880
https://www.analesdepediatria.org/en-psychosocial-assessment-in-transgender-adolescents-articulo-S2341287920300880


29 
 

In Lopez de Lara et al. 2020 (n=23), the mean (±SD) SDQ score was 
statistically significantly reduced (improved) from 14.7 points (±3.3) at 
baseline to 10.3 points (±2.9) at 12-month follow-up (p<0.001) (VERY 
LOW).  
 
Psychosocial functioning 
One uncontrolled, retrospective chart review (Kaltiala et al. 2020) 
reported various markers of functioning in adolescent development, 
covering living arrangements, peer contacts, school or work progress, 
relationships, and ability to cope with matters outside the home. These 
measures were reported during the gender identity assessment and at 
about 12 months after starting gender-affirming hormones (referred to 
as the ‘real-life phase’). 
 
In Kaltiala et al. 2020 (n=52), from the gender identity assessment to 
the 12-month follow-up period: 

• statistically significantly fewer participants were living with 
parents or guardians (73% versus 40%, p=0.001) 

• statistically significantly fewer participants had normal peer 
contacts (89% versus 81%, p<0.001) 

• there was no statistically significant difference in progress in 
school or work (64% versus 60%, p=0.69) 

• there was no statistically significant difference in the number of 
participants who had been dating or in steady relationships 
(62% versus 58%, p=0.51) 

• there was no statistically significant difference in the 
participant’s ability to cope with matters outside of the home 
(81% versus 81%, p=1.00) (VERY LOW). 

 
These studies provide very low certainty evidence that gender-
affirming hormones statistically significantly improve 
behavioural problems (measured by SDQ score). However, the 
SDQ score was in the ‘normal’ range at baseline and at 12-month 
follow up. There was no significant impact on other measures of 
psychosocial functioning.  

Engagement 
with health care 
services 

This is an important outcome because patient engagement with health 
care services will impact on their clinical outcomes. 
 
No evidence was identified. 

Impact on extent 
of and 
satisfaction with 
surgery  

This is an important outcome because some children and adolescents 
with gender dysphoria may proceed to transitioning surgery.  
 
No evidence was identified. 

De-transition This is an important outcome because there is uncertainty about the 
short- and long-term safety and adverse effects of gender-affirming 
hormones in children and adolescents with gender dysphoria 
 
No evidence was identified. 

Abbreviations: APGAR: Adaptability, Partnership, Growth, Affection and Resolve; ASQ: Ask 

Suicide-Screening Questions; BDI-II: Beck Depression Inventory II; BIS: Body Image Scale; 

CESD-R: Center for Epidemiologic Studies Depression; GWBS: General Well-Being Scale; p: 

p-value; PHQ 9_Modified for Teens: Patient Health Questionnaire Modified for Teens; QIDS: 

Quick Inventory of Depressive Symptoms; QLES-Q-SF: Quality of Life Enjoyment and 

Satisfaction Questionnaire; SCARED: Screen for Child Anxiety Related Emotional Disorders; 
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SD: standard deviation; SE: standard error; SDQ: Strengths and Difficulties Questionnaire; 

STAI: State-Trait Anxiety Inventory; UGDS: Utrecht Gender Dysphoria Scale. 

 

In children and adolescents with gender dysphoria, what is the short-term and 

long-term safety of gender-affirming hormones compared with one or a 

combination of psychological support, social transitioning to the desired 

gender or no intervention? 

Outcome Evidence statement 

Safety 

Change in bone 
density: lumbar 
spine 
 
Certainty of 

evidence: very 

low  

This is an important outcome because childhood and adolescence is a 
key time for bone development and gender-affirming hormones may 
affect bone development, as shown by changes in lumbar spine bone 
density. 
 
Three uncontrolled, observational studies (2 retrospective and 
1 prospective) provided evidence related to bone density: lumbar spine 
in children and adolescents with gender dysphoria. This was reported 
as either bone mineral density (BMD), bone mineral apparent density 
(BMAD), or both. One study reported change in bone density from start 
of treatment with gender-affirming hormones to age 22 years (Klink et 
al. 2015). Two studies reported change in bone density from start of 
gender-affirming hormones up to 24-month follow-up (Stoffers et al. 
2019 and Vlot et al. 2017). All participants had previously been treated 
with a GnRH analogue. All outcomes were reported separately for 
transfemales and transmales; also see subgroups table below. 
 
Bone mineral apparent density (BMAD) 
Two uncontrolled, observational studies reported change in lumbar 
BMAD (Klink et al. 2015; Vlot et al. 2017). BMAD is a size adjusted 
value of BMD, incorporating bone size measurements using a UK 
reference population of growing cis-gender adolescents (up to age 
17 years). BMAD is used to correct for height and height gain and may 
provide a more accurate estimate of bone density in growing 
adolescents. BMAD was reported as g/cm3 and as z-scores. Z-scores 
report how many standard deviations from the mean a measurement 
sits. A z-score of 0 is equal to the mean, a z-score of -1 is equal to 1 
standard deviation below the mean, and a z-score of +1 is equal to 1 
standard deviation above the mean. A cis-gender population was used 
to calculate the bone density z-score, meaning transfemales were 
compared with cis-males and transmales were compared with cis-
females.  
 
In Klink et al. 2015 (n=34): 

• There was no statistically significant difference in lumbar spine 
BMAD z-score from starting gender-affirming hormones to age 
22 years in transfemales. 

• The z-score for lumbar spine BMAD was statistically significantly 
higher at age 22 years compared with the start of gender-
affirming hormones in transmales (z-score [±SD]: start of 
hormones -0.50 [±0.81], age 22 years -0.033 [±0.95], p=0.002). 
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• Actual lumbar spine BMAD values in g/cm3 were statistically 
significantly higher at age 22 years compared with the start of 
gender-affirming hormones in transfemales and transmales 
(VERY LOW). 

 
In Vlot et al. 2017 (n=70): 

• The z-score for lumbar spine BMAD in transfemales with a bone 
age of <15 years was statistically significantly higher at 24-
month follow-up compared with start of gender-affirming 
hormones (z-score [range]: start of hormones -1.52 [-2.36 to 
0.42], 24-month follow-up -1.10 [-2.44 to 0.69], p≤ 0.05). 
Statistically significant improvements in z-score for lumbar spine 
BMAD in transfemales with a bone age of ≥15 years were also 
seen (z-score [range]: start of hormones -1.15 [-2.21 to 0.08], 
24-month follow-up -0.66 [-1.66 to 0.54], p≤ 0.05). 

• The z-score for lumbar spine BMAD in transmales with a bone 
age of <14 years was statistically significantly higher at 24-
month follow-up compared with start of gender-affirming 
hormones (z-score [range]: start of hormones -0.84 [-2.2 to 
0.87], 24-month follow-up -0.15 [-1.38 to 0.94], p≤ 0.01). 
Statistically significant improvements in z-score for lumbar spine 
BMAD in transmales with a bone age of ≥14 years were also 
seen (z-score [range]: start of hormones -0.29 [-2.28 to 0.90], 
24-month follow-up -0.06 [-1.75 to 1.61], p≤ 0.01). 

• Actual lumbar spine BMAD values in g/cm3 were statistically 
significantly higher at 24-month follow-up compared with start of 
gender-affirming hormones in transfemales and transmales of 
all bone ages (VERY LOW). 

 
Bone mineral density (BMD) 
Two uncontrolled, observational studies reported change in lumbar 
BMD (Klink et al. 2015; Stoffers et al. 2019). BMD was determined using 
dual energy x-ray absorptiometry (DXA-scan; HologicQDR4500, 
Hologic). BMD was reported as g/cm2 and as z-scores – see BMAD 
above for more details).  
 
In Klink et al. 2015 (n=34): 

• There was no statistically significant difference in lumbar spine 
BMD z-score from starting gender-affirming hormones to age 
22 years in transfemales or transmales. 

• Actual lumbar spine BMD values in g/cm2 were statistically 
significantly higher at age 22 years compared with the start of 
gender-affirming hormones in transfemales and transmales 
(VERY LOW). 

 
In Stoffers et al. 2019 (n=62 at 6-month follow-up; n=15 at 24-month 
follow-up): 

• There was no statistically significant difference in lumbar spine 
BMD z-score in transmales from starting gender-affirming 
hormones to any timepoint (6, 12 and 24 months). 

• There was also no statistically significant difference in actual 
lumbar spine BMD values in g/cm2 from starting gender-
affirming hormones to any timepoint (6, 12 and 24 months) 
(VERY LOW). 
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These studies provide very low certainty evidence that lumber 
spine bone density (measured by BMAD) increases during 
treatment with gender-affirming hormones (from baseline to 
follow-up of 2 to 5 years). Z-scores at the end of follow-up suggest 
the average lumbar spine bone density was generally lower than 
the equivalent cisgender population (transfemales compared with 
cis-males and transmales compared with cis-females). The results 
for bone density (measured by BMD) were inconsistent. 

Change in bone 
density: femoral 
neck 
 
Certainty of 
evidence: very 
low 

This is an important outcome because childhood and adolescence is a 
key time for bone development and gender-affirming hormones may 
affect bone development, as shown by changes in femoral neck bone 
density. 
 
Three uncontrolled, observational studies (2 retrospective and 
1 prospective) provided evidence related to bone density: femoral neck 
in children and adolescents with gender dysphoria. This was reported 
as either bone mineral density (BMD), bone mineral apparent density 
(BMAD), or both. One study reported change in bone density from start 
of gender-affirming hormones to age 22 years (Klink et al. 2015). Two 
studies reported change in bone density from start of gender-affirming 
hormones up to 24-month follow-up (Stoffers et al. 2019 and Vlot et al. 
2017). All participants had previously been treated with a GnRH 
analogue. All outcomes were reported separately for transfemales and 
transmales; also see subgroups table below. 
 
Bone mineral apparent density (BMAD) 
Two uncontrolled, observational studies reported change in femoral 
neck BMAD (Klink et al. 2015; Vlot et al. 2017). See above for more 
details on BMAD. 
 
In Klink et al. 2015 (n=34): 

• The z-score for femoral neck BMAD was reported for the start 
of gender-affirming hormones but not at age 22 years in 
transfemales or transmales. No statistical analysis reported.  

• In transfemales there was no statistically significant difference 
in actual femoral neck BMAD values in g/cm3 at age 22 years 
compared with start of gender-affirming hormones. In 
transmales actual lumbar spine BMAD values in g/cm3 were 
statistically significantly higher at age 22 years compared with 
start of gender-affirming hormones (mean [±SD]: start of 
hormones 0.31 [±0.04], age 22 years 0.33 [±0.05], p=0.010) 
(VERY LOW). 

 
In Vlot et al. 2017 (n=70): 

• In transfemales (all bone ages), there was no statistically 
significant difference in femoral neck BMAD z-score from start 
of gender-affirming hormones to 24-month follow-up.  

• The z-score for femoral neck BMAD in transmales with a bone 
age of <14 years was statistically significantly higher at 24-
month follow-up compared with start of gender-affirming 
hormones (z-score [range]: start of hormones -0.37 [-2.28 to 
0.47], 24-month follow-up -0.37 [-2.03 to 0.85], p≤0.01). 
Statistically significant improvements in z-score for lumbar spine 
BMAD in transmales with a bone age of ≥14 years were also 
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seen (z-score [range]: start of hormones -0.27 [-1.91 to 1.29], 
24-month follow-up 0.02 [-2.1 to 1.35], p≤0.05). 

• In transfemales of all bone ages, there was no statistically 
significant change in actual femoral neck BMAD values in 
g/cm3 from start of gender-affirming hormones to 24-month 
follow-up. In transmales of all bone ages, actual femoral neck 
BMAD values in g/cm3 were statistically significantly higher at 
24-month follow-up compared with start of gender-affirming 
hormones (VERY LOW). 

 
Bone mineral density (BMD) 
Two uncontrolled, observational studies reported change in femoral 
neck BMD (Klink et al. 2015; Stoffers et al. 2019). See above for more 
details on BMD.  
 
In Klink et al. 2015 (n=34): 

• In transfemales, there was no statistically significant difference 
in femoral neck BMD z-score from start of gender-affirming 
hormones to age 22 years. In transmales, femoral neck BMD z-
score was statistically significantly higher at age 22 years 
compared with start of gender-affirming hormones (z-score 
[SD]: start of hormones -0.35 [0.79], age 22 years -0.35 [0.74], 
p=0.006). 

• Actual femoral neck BMD values in g/cm2 were statistically 
significantly higher at age 22 years compared with start of 
gender-affirming hormones in transfemales and transmales 
(VERY LOW). 

 
In Stoffers et al. 2019 (n=62 at 6-month follow-up; n=15 at 24-month 
follow-up): 

• there was no statistically significant difference in right or left 
femoral neck BMD z-score in transmales, from the start of 
gender-affirming hormones to any timepoint (6, 12 and 24 
months). 

• There was also no statistically significant difference in 
transmales in right or left actual femoral neck BMD values in 
g/cm2 from start of gender-affirming hormones to any timepoint 
(6, 12 and 24 months) (VERY LOW). 

 
These studies provide very low certainty evidence that during 
treatment with gender-affirming hormones from baseline to 
follow-up of 2 to 5 years, femoral neck bone density (measured by 
BMAD) was unchanged in transfemales but was statistically 
significantly increased in transmales (although the absolute 
change was small).  Z-scores at the end of follow-up suggest that 
average femoral neck bone density was lower in both transfemales 
and transmales than in the equivalent cisgender population 
(transfemales compared with cis-males and transmales compared 
with cis-females). The results for bone density (measured by BMD) 
were inconsistent.  

Change in 
clinical 
parameters: 
glucose, insulin 
and HbA1c 

This is an important outcome because the effect of gender-affirming 
hormones on insulin sensitivity and cardiovascular risk in children and 
adolescents with gender dysphoria is unknown.  
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Certainty of 
evidence: very 
low 

Two uncontrolled, retrospective chart reviews (Klaver et al. 2020; 
Stoffers et al. 2019) provided evidence on glucose, insulin and HbA1c. 
All outcomes were reported separately for transfemales and 
transmales; also see subgroups table below. 
 
Glucose levels, insulin levels and insulin resistance 
One retrospective chart review (Klaver et al. 2020) reported 
non-comparative evidence on the change in glucose levels, insulin 
levels and insulin resistance (measured using Homeostatic Model 
Assessment of Insulin Resistance [HOMA-IR]) between starting 
gender-affirming hormones and age 22 years.  
 
In Klaver et al. 2020 (n=192): 

• There was no statistically significant change in glucose levels, 
insulin levels and insulin resistance in transfemales. 

• There was no statistically significant change in glucose levels 
in transmales. 

• There was a statistically significant decrease in insulin levels in 
transmales (mean change [95% CI] -2.1 mU/L [-3.9 to -0.3], 
p<0.05; mean insulin level at 22 years [95% CI] 8.6 mU/L [6.9 
to 10.2]).  

• There was a statistically significant decrease in insulin 
resistance in transmales (HOMA-IR; mean change [95% CI] -
0.5 [-1.0 to -0.1], p<0.05; mean HOMA-IR at 22 years [95% CI] 
1.8 [1.4 to 2.2]) (VERY LOW). 

 
HbA1c 
One retrospective chart review (Stoffers et al. 2019; n=62) reported 
non-comparative evidence on the change in HbA1c in transmales 
between starting gender-affirming hormones and 24-month follow-up. 
There was no statistically significant change in HbA1c (VERY LOW). 
 
These studies provide very low certainty evidence that gender-
affirming hormones do not affect HbA1c, glucose levels, insulin 
levels and insulin resistance. 

Change in 
clinical 
parameters: 
lipids 
 
Certainty of 
evidence: very 
low 

This is an important outcome because the effect of gender-affirming 
hormones on lipid profiles and cardiovascular risk in children and 
adolescents with gender dysphoria is unknown.  
 
One retrospective chart review (Klaver et al. 2020) provided non-
comparative evidence on the change in lipids (total cholesterol, HDL 
cholesterol, LDL cholesterol and triglycerides) between starting gender-
affirming hormones and age 22 years. All outcomes were reported 
separately for transfemales and transmales; also see subgroups table 
below. 
 
In Klaver et al. 2020 (n=192): 

• There was no statistically significant change in total cholesterol, 
HDL cholesterol and LDL cholesterol in transfemales. 

• There was a statistically significant decrease (improvement) in 
triglycerides in transfemales (mean change [95% CI] 
+0.2 mmol/L [0.0 to 0.5], p<0.05; mean triglyceride level at 22 
years [95% CI] 1.1 mmol/L [0.9 to 1.4]). 

• There was a statistically significant increase in total cholesterol 
in transmales (mean change [95% CI] +0.4 mmol/L [0.2 to 0.6], 
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p<0.001; mean total cholesterol at 22 years [95% CI] 4.6 mmol/L 
[4.3 to 4.8]).  

• There was a statistically significant decrease (worsening) in 
HDL cholesterol (mean change in transmales [95% CI] -
0.3 mmol/L [-0.4 to -0.1], p<0.001; mean HDL cholesterol at 22 
years [95% CI] 1.3 mmol/L [1.2 to 1.3]).  

• There was a statistically significant increase (worsening) in 
LDL cholesterol in transmales (mean change [95% CI] 
+0.4 mmol/L [0.2 to 0.6], p<0.001; mean LDL cholesterol at 22 
years [95% CI] 2.6 mmol/L [2.4 to 2.8]).  

• There was a statistically significant increase (worsening) in 
triglycerides in transmales (mean change [95% CI] 
+0.5 mmol/L [0.3 to 0.7], p<0.001; mean triglyceride level at 22 
years [95% CI] 1.3 mmol/L [1.1 to 1.5]) (VERY LOW). 

 
This study provides very low certainty evidence that gender-
affirming hormones do not affect lipid profiles in transfemales. In 
transmales, there was a small but statistically significant 
worsening in cholesterol levels from start of gender-affirming 
hormone treatment to age 22 years, but mean cholesterol and 
triglyceride levels were within the UK reference range at the end 
of treatment. 

Change in 
clinical 
parameters: 
blood pressure 
 
Certainty of 
evidence: very 
low 

This is an important outcome because the effect of gender-affirming 
hormones on blood pressure and cardiovascular risk in children and 
adolescents with gender dysphoria is unknown.  
 
One retrospective chart review (Klaver et al. 2020) provided non-
comparative evidence on the change in blood pressure between 
starting gender-affirming hormones and at age 22 years. All outcomes 
were reported separately for transfemales and transmales; also see 
subgroups table below. 
 
In Klaver et al. 2020 (n=192): 

• There was no statistically significant change in systolic blood 
pressure (SBP) in transfemales. However, there was a 
statistically significant increase in diastolic blood pressure 
(DBP) in transfemales (mean change [95% CI] +6 mmHg [3 to 
10], p<0.001; mean DBP at 22 years [95% CI] 75 [72 to 78]). 

• In transmales, there was a statistically significant increase in 
SBP (mean change [95% CI] +5 mmHg [1 to 9], p<0.05; mean 
SBP at 22 years [95% CI] 126 [122 to 130]), and DBP (mean 
change [95% CI] +6 mmHg [4 to 9], p<0.001; mean DBP at 22 
years [95% CI] 74 [72 to 77]) (VERY LOW). 

 
This study provides very low certainty evidence that gender-
affirming hormones statistically significantly increase blood 
pressure from start of treatment to age 22 years, although the 
absolute increase was small. 

Change in 
clinical 
parameters: 
body mass 
index (BMI)  
 

This is an important outcome because the effect of gender-affirming 
hormones on weight gain and cardiovascular risk in children and 
adolescents with gender dysphoria is unknown.  
 
One retrospective chart review (Klaver et al. 2020) provided non-
comparative evidence on the change in body mass index (BMI) 
between starting gender-affirming hormones and age 22 years. All 
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Certainty of 
evidence: very 
low 

outcomes were reported separately for transfemales and transmales; 
also see subgroups table below. 
 
In Klaver et al. 2020 (n=192): 

• There was a statistically significant increase in BMI in 
transfemales from the start of gender-affirming hormones to age 
22 years (mean change [95% CI] +1.9 [0.6 to 3.2], p<0.005; 
mean BMI at 22 years [95% CI] 23.2 [21.6 to 24.8]. At age 22 
years, 9.9% of transfemales were obese, compared with 3.0% 
in a reference population of cisgender men. 

• There was a statistically significant increase in BMI in 
transmales from the start of gender-affirming hormones to age 
22 years (mean change [95% CI] +1.4 [0.8 to 2.0], p<0.005; 
mean BMI at 22 years [95% CI] 23.9 [23.0 to 24.7]). At age 22 
years, 6.6% of transmales were obese, compared with 2.2% in 
a reference population of cisgender women (VERY LOW). 

 
This study provides very low certainty evidence that gender-
affirming hormones statistically significantly increase BMI from 
start of treatment to age 22 years, although most participants were 
within the healthy weight range. 

Change in 
clinical 
parameters: 
liver function 
 
Certainty of 
evidence: very 
low 

This is an important outcome because if treatment-induced liver injury 
(raised liver enzymes are a marker of this) is suspected, gender-
affirming hormones may need to be stopped. 
 
One retrospective chart review (Stoffers et al. 2019) provided non-
comparative evidence on the change in liver enzymes in transmales 
between starting gender-affirming hormones and up to 24-months 
follow-up.  
 
In Stoffers et al. 2019 (n=62): 

• There was no statistically significant change in aspartate 
aminotransferase (AST), alanine aminotransferase (ALT) and 
gamma-glutamyltransferase (GCT) in transmales. 

• There was a statistically significant increase in alkaline 
phosphatase (ALP) levels from starting gender-affirming 
hormones to 6- and 12-months follow-up, although by 24-
months the difference was not statistically significant (median 
[IQR]: start of hormones 102 [78 to 136], 6-month follow-up 115 
[102 to 147]  p<0.001, 12-month follow-up 112 [88 to 143] 
p<0.001) (VERY LOW). 

 
This study provides very low certainty evidence that gender-
affirming hormones do not affect liver function in transmales from 
baseline to 24 months follow-up. 

Change in 
clinical 
parameters: 
kidney function 
 
Certainty of 
evidence: very 
low 

This is an important outcome because if renal damage (raised serum 
creatinine and urea are markers of this) is suspected, treatment with 
gender-affirming hormones may need to be stopped. 
 
One retrospective chart review (Stoffers et al. 2019) provided non-
comparative evidence on the change in serum creatinine and serum 
urea levels in transmales between starting gender-affirming hormones 
and up to 24-months follow-up.  
 
In Stoffers et al. 2019 (n=62): 
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• There was a statistically significant increase in creatinine levels 
in transmales at all timepoints up to 24 months (mean [SD]: start 
of hormones 62 umol/L [7], 6 months 70 umol/L [9] , 12 months 
74 umol/L [10], 24 months 81 umol/L [10], p<0.001). 

• There was no statistically significant change in urea in 
transmales (follow-up duration not reported) (VERY LOW). 

 
This study provides very low certainty evidence on the effects of 
gender-affirming hormones on kidney function in transmales from 
baseline to 24 months follow-up. A statistically significant 
increase in creatinine levels was seen, but these were within the 
UK reference range. Urea levels were unchanged.  

Treatment 
discontinuation 
 
Certainty of 
evidence: very 
low 

This is an important outcome because there is uncertainty about the 
short- and long-term impact of stopping treatment with gender-affirming 
hormones in children and adolescents with gender dysphoria. 
 
One uncontrolled, retrospective chart review (Khatchadourian et al. 
2014) provided evidence relating to permanent or temporary treatment 
discontinuation in children and adolescents with gender dysphoria. 
 
Khatchadourian et al. 2014 narratively reported treatment 
discontinuation in a cohort of 63 adolescents (24 transfemales and 39 
transmales) who received gender-affirming hormones: 

• No participants permanently discontinued gender-affirming 
hormones. 

• No transfemales temporarily discontinued gender-affirming 
hormones.  

• Three transmales temporarily discontinued gender-affirming 
hormones due to: 

o mental health comorbidities (n=2) 
o androgenic alopecia (n=1). 

All 3 participants eventually resumed treatment, although 
timescales were not reported (VERY LOW).  

 
This study provides very low certainty evidence that the rates of 
discontinuation during treatment with gender-affirming hormones 
are low (duration of treatment not reported). 

Adverse effects 
 
Certainty of 
evidence: very 
low 

This is an important outcome because if there are adverse effects, 
gender-affirming hormones may need to be stopped. 
 
One uncontrolled, retrospective chart review (Khatchadourian et al. 
2014)  provided evidence relating to adverse effects from gender-
affirming hormones in children and adolescents with gender dysphoria. 
 
Khatchadourian et al. 2014 narratively reported adverse effects in a 
cohort of 63 adolescents (24 transfemales and 39 transmales) receiving 
treatment with gender-affirming hormones:  

• No severe complications were reported. 

• No transfemales reported minor complications.  

• Twelve transmales developed minor complications, which were: 
o severe acne, requiring isotretinoin treatment (n=7)  
o androgenic alopecia (n=1) 
o mild dyslipidaemia (further details not provided; n=3) 
o significant mood swings (n=1) (VERY LOW).  
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This study provides very low certainty evidence about the 
potential adverse effects of gender-affirming hormones (duration 
of treatment not reported). No conclusions could be drawn. 

Abbreviations: ALP: alkaline phosphatase; ALT: alanine aminotransferase; AST: aspartate 

aminotransferase; BMAD: bone mineral apparent density; BMD: bone mineral density; BMI: 

body mass index; DBP: diastolic blood pressure; GGT: gamma-glutamyl transferase; HbA1c: 

glycated haemoglobin; HDL: high-density lipoproteins; HOMA-IR: Homeostatic Model 

Assessment of Insulin Resistance; IQR: interquartile range; LDL: low-density lipoproteins; p: 

p-value; SBP: systolic blood pressure; SD: standard deviation. 

In children and adolescents with gender dysphoria, what is the cost-

effectiveness of gender-affirming hormones compared to one or a combination 

of psychological support, social transitioning to the desired gender or no 

intervention?  

Outcome Evidence statement 
Cost-
effectiveness 

No studies were identified to assess the cost-effectiveness of gender-
affirming hormones for children and adolescents with gender 
dysphoria. 

 

From the evidence selected, are there any subgroups of children and 

adolescents with gender dysphoria that may benefit from gender-affirming 

hormones more than the wider population of interest? 

Subgroup 
 

Evidence statement 

Sex assigned at 
birth males 
(transfemales) 
 
Certainty of 
evidence: Very 
low 
 

Some studies reported data separately for sex assigned at birth males 
(transfemales). This included some direct comparisons with sex 
assigned at birth females (transmales). 
 
Impact on mental health: depression and anxiety 
One uncontrolled, prospective, longitudinal study (Kuper et al. 2020) 
reported the change in depression (measured using QIDS clinician-
reported and self-reported), anxiety and anxiety-related symptoms 
(measured using SCARED) in transfemales. See the clinical 
effectiveness results above for full details. 
 
In Kuper et al. 2020 (n=33 to 45, varies by outcome), changes were 
seen in depression, anxiety and anxiety-related symptoms from 
baseline to follow-up but the authors did not report any statistical 
analyses, so it is unclear if was any changes were statistically 
significant (VERY LOW). 
 
This study provides very low certainty evidence on the effects of 
gender-affirming hormones on depression, anxiety and anxiety-
related symptoms over time in sex assigned at birth males 
(transfemales; mean duration of treatment 10.9 months). No 
conclusions could be drawn. 
 
Impact on mental health: suicidality 
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One uncontrolled, retrospective, longitudinal study (Allen et al. 2019) 
reported the change in Ask Suicide-Screening Questions (ASQ) in 
transfemales compared with transmales. See the clinical effectiveness 
results above for full details.  
 
Between baseline and the final assessment, there was no statistically 
significant difference in change in ASQ score for transfemales 
compared with transmales (p=0.79; n=47) (VERY LOW). 
 
One uncontrolled, prospective, longitudinal study (Achille et al. 2020) 
reported the change in suicidal ideation in transfemales measured 
using additional questions from the PHQ 9_Modified for Teens. See 
the clinical effectiveness results above for full details.  
 
At baseline, 11.8% (2/17) of transfemales had suicidal ideation, 
compared with 5.9% (1/17) at about 12-months follow-up (no 
statistical analysis reported) (VERY LOW). 
 
These studies provide very low certainty evidence that any 
change in suicidal ideation is not different between sex assigned 
at birth males (transfemales) and sex assigned at birth females 
(transmales) from baseline to follow-up of about 12 months. 
 
Impact on quality of life 
One uncontrolled, retrospective, longitudinal study (Allen et al. 2019) 
reported the change in the GWBS of the Paediatric Quality of Life 
Inventory in transfemales compared with transmales. See the clinical 
effectiveness results above for full details.   
 
Between baseline and final assessment, there was no statistically 
significant difference in change in GWBS of the Paediatric Quality of 
Life Inventory for transfemales compared with transmales (p=0.32; 
n=47) (VERY LOW). 
 
This study provides very low certainty evidence that any change 
in general wellbeing is not different between sex assigned at 
birth males (transfemales) and sex assigned at birth females 
(transmales) from baseline to follow-up of about 12 months. 
 
Impact on body image 
One uncontrolled, prospective, longitudinal study (Kuper et al. 2020) 
reported change in Body Image Scale (BIS) in transfemales. See the clinical 
effectiveness results above for full details.   
 
In Kuper et al. 2020 (n=30), the mean (±SD) BIS score was 67.5 points 
(±19.5) at baseline and 49.0 points (±21.6) at follow-up (no statistical analysis 
reported) (VERY LOW). 
 
This study provides very low certainty evidence on the effects of 
gender-affirming hormones on body image over time in 
transfemales (mean duration of treatment 10.9 months). No 
conclusions could be drawn. 
 
Change in bone density: lumbar spine 
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Two uncontrolled, observational, retrospective studies provided 
evidence relating to the effect of gender-affirming hormones on lumber 
spine bone density in transfemales (Klink et al. 2015 and Vlot et al. 
2017). See the safety results table above for a full description of the 
results. 
 
These studies provide very low certainty evidence that lumbar 
spine bone density (measured by BMAD) increases during 
treatment with gender-affirming hormones in sex assigned at 
birth males (transfemales). Z-scores at the end of follow-up 
suggest average lumbar spine bone density was generally lower 
than in the equivalent cisgender population. The results for 
lumbar spine bone density (measured by BMD) were 
inconsistent.  
 
Change in bone density: femoral neck 
Two uncontrolled, observational, retrospective studies provided 
evidence relating to the effect of gender-affirming hormones on 
femoral neck bone density in transfemales (Klink et al. 2015 and Vlot 
et al. 2017). See the safety results table above for a full description of 
the results. 
 
These studies provide very low certainty evidence that femoral 
neck bone density (measured by BMAD) was unchanged in sex 
assigned at birth males (transfemales) during treatment with 
gender-affirming hormones (follow-up between 2 and 5 years). Z-
scores at the end of follow-up suggest and the average femoral 
neck bone density was lower than in the equivalent cisgender 
population. The results for femoral neck bone density (measured 
by BMD) were inconsistent. 
 
Change in clinical parameters: glucose, insulin and HbA1c 
One uncontrolled, retrospective chart review (Klaver et al. 2020) 
provided evidence on glucose, insulin and HbA1c in transfemales. 
See the safety results table above for a full description of the results.  
 
This study provided very low certainty evidence that gender-
affirming hormones do not affect HbA1c, glucose levels, insulin 
levels and insulin resistance in sex assigned at birth males 
(transfemales) from the start of treatment to age 22 years. 
 
Change in clinical parameters: lipids 
One retrospective chart review (Klaver et al. 2020) provided 
evidence on the change in lipids (total cholesterol, HDL cholesterol, 
LDL cholesterol and triglycerides) in transfemales. See the safety 
results table above for a full description of the results. 
 
This study provides very low certainty evidence that gender-
affirming hormones do not affect lipid profiles in sex assigned 
at birth males (transfemales) from the start of treatment to age 
22 years. 
 
Change in clinical parameters: blood pressure 
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One retrospective chart review (Klaver et al. 2020) provided 
evidence on the change in blood pressure in transfemales. See the 
safety results table above for a full description of the results. 
 
This study provides very low certainty evidence that gender-
affirming hormones statistically significantly increase blood 
pressure in sex assigned at birth males (transfemales), 
although the absolute increase was small from the start of 
treatment to age 22 years. 
 
Change in clinical parameters: body mass index (BMI) 
One retrospective chart review (Klaver et al. 2020) provided 
evidence on the change in BMI in transfemales. See the safety 
results table above for a full description of the results. 
 
This study provides very low certainty evidence that gender-
affirming hormones statistically significantly increase BMI in 
sex assigned at birth males (transfemales), although most 
participants were within the healthy weight range from the start 
of treatment to age 22 years. 
 
Treatment discontinuation 
One uncontrolled, retrospective chart review provided evidence 
relating to permanent or temporary discontinuation of gender-affirming 
hormones in transfemales (Khatchadourian et al. 2014). 
 
This study provides very low certainty evidence that the rates of 
discontinuation during treatment with gender-affirming 
hormones in sex assigned at birth males (transfemales) are low. 
Duration of treatment with gender-affirming hormones was not 
reported. 
 
Adverse effects 
One uncontrolled, retrospective chart review provided evidence 
relating to adverse effects from gender-affirming hormones in 
transfemales (Khatchadourian et al. 2014). 
 
This study provides very low certainty evidence about the 
potential adverse effects of gender-affirming hormones in sex 
assigned at birth males (transfemales). No conclusions could 
be drawn. Duration of treatment with gender-affirming 
hormones was not reported. 

Sex assigned at 
birth females 
(transmales) 
 
Certainty of 
evidence: Very 
low 
 

Some studies reported data separately for sex assigned at birth 
females (transmales). This included some direct comparisons with sex 
assigned at birth males (transfemales). 
 
Impact on mental health: depression and anxiety 
One uncontrolled, prospective, longitudinal study (Kuper et al. 2020) 
reported the change in depression (measured using QIDS clinician-
reported and self-reported), anxiety and anxiety-related symptoms 
(measured using SCARED) in transmales. See the clinical 
effectiveness results above for full details. 
 
In Kuper et al. 2020 (n=65 to 78, varies by outcome), changes were 
seen in depression, anxiety and anxiety-related symptoms from 
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baseline to follow-up but the authors did not report any statistical 
analysis, so it is unclear if any changes are statistically significant 
(VERY LOW). 
 
This study provides very low certainty evidence on the effects of 
gender-affirming hormones on depression, anxiety and anxiety-
related symptoms over 10.9 months in transmales. No 
conclusions could be drawn. 
 
Impact on mental health: suicidality 
One uncontrolled, retrospective, longitudinal study (Allen et al. 2019) 
reported the change in Ask Suicide-Screening Questions (ASQ) in 
transmales compared with transfemales. See the sex assigned at birth 
males (transfemales) row above for full details of the results. 
 
One uncontrolled, prospective, longitudinal study (Achille et al. 2020) 
reported the change in suicidal ideation in transmales measured using 
additional questions from the PHQ 9_Modified for Teens. See the 
clinical effectiveness results above for full details. 
 
At baseline, 9.1% (3/33) of transmales had suicidal ideation, 
compared with 6.1% (2/33) at about 12-months follow-up (no 
statistical analysis reported) (VERY LOW). 
 
These studies provide very low certainty evidence that any 
change in suicidal ideation is not different between sex assigned 
at birth females (transmales) and sex assigned at birth males 
(transfemales). Mean duration of treatment about 12 months. 
 
Impact on quality of life 
One uncontrolled, retrospective, longitudinal study (Allen et al. 2019) 
reported the change in the GWBS of the Paediatric Quality of Life 
Inventory in transmales compared with transfemales. See the sex 
assigned at birth males (transfemales) row above for full details of the 
results. 
 
This study provides very low certainty evidence that any change 
in general wellbeing is not different between sex assigned at 
birth females (transmales) and sex assigned at birth males 
(transfemales). Mean duration of treatment about 12 months. 
 
Impact on body image 
One uncontrolled, prospective, longitudinal study (Kuper et al. 2020) 
reported change in Body Image Scale (BIS) in transmales. See the 
clinical effectiveness results above for full details.   
 
In Kuper et al. 2020 (n=66), the mean (±SD) BIS score was 71.1 points 
(±13.4) at baseline and 52.9 points (±16.8) at follow-up (no statistical analysis 
reported) (VERY LOW). 
 

This study provides very low certainty evidence on the effects of 
gender-affirming hormones on body image over 10.9 months in 
transmales. No conclusions could be drawn. 
 
Change in bone density: lumbar spine 
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Three uncontrolled, observational, retrospective studies provided 
evidence relating to the effect of gender-affirming hormones on lumber 
spine bone density in transmales (Klink et al. 2015, Stoffers et al. 2019 
and Vlot et al. 2017). See the safety results table above for a full 
details of the results. 
 
These studies provide very low certainty evidence that lumbar 
spine bone density (measured by BMAD) increases during 2 to 
5 years treatment with gender-affirming hormones in sex 
assigned at birth females (transmales). Z-scores at the end of 
follow-up suggest the average lumbar spine bone density was 
generally lower than in the equivalent cisgender population. The 
results for lumbar spine bone density (measured by BMD) were 
inconsistent. 
 
Change in bone density: femoral neck 
Three uncontrolled, observational, retrospective studies provided 
evidence relating to the effect of gender-affirming hormones on 
femoral neck bone density in transmales (Klink et al. 2015, Stoffers et 
al. 2019 and Vlot et al. 2017). See the safety results table above for a 
full details of the results. 
 
These studies provide very low certainty evidence that femoral 
neck bone density (measured by BMAD) statistically significantly 
increased in sex assigned at birth females (transmales) during 2 
to 5 years treatment with gender-affirming hormones. Z-scores at 
the end of follow-up suggest the average femoral neck bone 
density was generally lower than in the equivalent cisgender 
population. The results for femoral neck bone density (measured 
by BMD) were inconsistent. 
 
Change in clinical parameters: glucose, insulin and HbA1c 
Two uncontrolled, retrospective chart reviews (Klaver et al. 2020; 
Stoffers et al. 2019) provided evidence on glucose, insulin and HbA1c 
in transmales. See the safety results table above for full details of the 
results.  
 
This study provided very low certainty evidence that gender-
affirming hormones do not affect HbA1c, glucose levels, insulin 
levels and insulin resistance in sex assigned at birth females 
(transmales). Reported from start of treatment to age 22 years. 
 
Change in clinical parameters: lipids 
One retrospective chart review (Klaver et al. 2020) provided 
evidence on the change in lipids (total cholesterol, HDL cholesterol, 
LDL cholesterol and triglycerides) in transmales. See the safety 
results table above for full details of the results. 
 
This study provides very low certainty evidence that treatment 
with gender-affirming hormones is associated with a small but 
statistically significant worsening of cholesterol levels in sex 
assigned at birth females (transmales), but mean cholesterol 
and triglyceride levels were within the UK reference range at 
end of treatment, from start of treatment to age 22 years. 
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Change in clinical parameters: blood pressure 
One retrospective chart review (Klaver et al. 2020) provided 
evidence on the change in blood pressure in transmales. See the 
safety results table above for full details of the results. 
 
This study provides very low certainty evidence that gender-
affirming hormones statistically significantly increase blood 
pressure in sex assigned at birth females (transmales), 
although the absolute increase was small, from start of 
treatment to age 22 years. 
 
Change in clinical parameters: body mass index (BMI) 
One retrospective chart review (Klaver et al. 2020) provided 
evidence on the change in body mass index (BMI) in transmales. 
See the safety results table above for full details of the results. 
 
This study provides very low certainty evidence that gender-
affirming hormones statistically significantly increase BMI in 
sex assigned at birth females (transmales), although most 
participants were within the healthy weight range, from start of 
treatment to age 22 years. 
 
Change in clinical parameters: liver function 
One retrospective chart review (Stoffers et al. 2019) provided non-
comparative evidence on the change in liver enzymes in transmales 
between starting gender-affirming hormones and up to 24-months 
follow-up. See the safety results table above for full details of the 
results. 
 
This study provides very low certainty evidence that gender-
affirming hormones for about 12 months do not affect liver 
function in sex assigned at birth females (transmales). 
 
Change in clinical parameters: kidney function 
One retrospective chart review (Stoffers et al. 2019) provided non-
comparative evidence on the change in serum creatinine and serum 
urea levels in transmales between starting gender-affirming hormones 
and up to 24-months follow-up. See the safety results table above for 
full details of the results. 
 
This study provides very low certainty evidence on the effects 
of gender-affirming hormones on kidney function in sex 
assigned at birth females (transmales). A statistically significant 
increase in creatinine levels was seen at about 12 months 
follow-up, but these were within the UK reference range. Urea 
levels were unchanged. 
 
Treatment discontinuation 
One uncontrolled, retrospective chart review provided evidence 
relating to permanent or temporary discontinuation of gender-affirming 
hormones in transmales (Khatchadourian et al. 2014). See the safety 
results table above for full details of the results. 
 
This study provides very low certainty evidence that the rates of 
treatment discontinuation with gender-affirming hormones in sex 
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assigned at birth females (transmales) is low. Duration of gender-
affirming hormones not reported. 
 
Adverse effects 
One uncontrolled, retrospective chart review provided evidence for 
adverse effects from gender-affirming hormones in transmales 
(Khatchadourian et al. 2014). See the safety results table above for 
full details of the results. 
 
This study provides very low certainty evidence about the 
potential adverse effects of gender-affirming hormones in sex 
assigned at birth females (transmales). No conclusions could 
be drawn. Duration of gender-affirming hormones not reported. 

Duration of 
gender dysphoria 

No evidence was identified. 

Age at onset of 
gender dysphoria 

No evidence was identified. 

Age at onset of 
puberty 

No evidence was identified. 

Tanner stage at 
which GnRH 
analogue or 
gender-affirming 
hormones started 

One uncontrolled, prospective, longitudinal study (Kuper et al. 2020) 
reported the impact of Tanner stage on outcomes, although it is not 
clear whether this is referring to Tanner stage at initial assessment, at 
the start of GnRH analogues or at another timepoint.   

Diagnosis of 
autistic spectrum 
disorder 

No evidence was identified. 

Diagnosis of a 
mental health 
condition 

One uncontrolled, prospective, longitudinal study (Achille et al. 2020) 
reported outcomes that were adjusted for engagement in counselling 
and medicines for mental health problems. Information about 
diagnoses and treatment were not provided. Rates of mental health 
issues appear to be high in the cohort. 
 
Impact on mental health 
Achille et al. 2020 reported the change in depression scores, 
controlled for engagement in counselling and medicines for mental 
health problems (measured using the Center for Epidemiologic 
Studies Depression [CESD-R] scale and Patient Health Questionnaire 
Modified for Teens [PHQ 9_Modified for Teens] score: 

• There was no statistically significant change in CESD-R from 
baseline to about 12-months follow-up. 

• There was no statistically significant change in PHQ 
9_Modified for Teens score from baseline to about 12-months 
follow-up (VERY LOW). 

 
Impact on quality of life 
Achille et al. 2020 reported the change in quality of life scores, 
controlled for engagement in counselling and medicines for mental 
health problems (measured using the Quality of Life Enjoyment and 
Satisfaction Questionnaire [QLES-Q-SF] score: 

• There was no statistically significant change in QLES-Q-SF 
score from baseline to about 12-months follow-up (VERY 
LOW).  

 

App.0195

https://www.sciencedirect.com/science/article/abs/pii/S0022347613013644?via%3Dihub
https://pediatrics.aappublications.org/content/145/4/e20193006
https://ijpeonline.biomedcentral.com/articles/10.1186/s13633-020-00078-2


46 
 

This study provides very low certainty evidence about outcomes 
that were adjusted for engagement in counselling and medicines 
for mental health problems. No conclusions could be drawn. 

Abbreviations: ASQ: Ask Suicide-Screening Questions; CESD-R: Center for Epidemiologic 

Studies Depression; GnRH: Gonadotrophin releasing hormone; GWBS: General Well-Being 

Scale; HDL: high-density lipoproteins; LDL: low-density lipoproteins; p: p-value; PHQ 

9_Modified for Teens: Patient Health Questionnaire Modified for Teens; QLES-Q-SF: Quality 

of Life Enjoyment and Satisfaction Questionnaire.  

From the evidence selected,  
(a) what are the criteria used by the research studies to define gender 

dysphoria, gender identity disorder and gender incongruence of 
childhood? 

(b) what were the ages at which participants commenced treatment with 
gender-affirming hormones?  

(c) what was the duration of treatment with GnRH analogues? 

 

Outcome Evidence statement 
Diagnostic 
criteria 
 
 

The DSM-IV-TR criteria was used in 3 studies (Klaver et al. 2020, Klink 
et al. 2015 and Vlot et al. 2017). 
 
The DSM-V criteria was used in 2 studies (Kuper et al. 2020 and 
Stoffers et al. 2019). The DSM-V has one overarching definition of 
gender dysphoria with separate specific criteria for children and for 
adolescents and adults. The general definition describes a conflict 
associated with significant distress and/or problems functioning 
associated with this conflict between the way they feel and think of 
themselves which must have lasted at least 6 months. 
 
The ICD-10 diagnosis of ‘transsexualism’ was used in 1 study (Kaltiala 
et al. 2020). The authors state that this is the corresponding diagnosis 
to ‘gender dysphoria’ in the DSM-V, and that diagnostic assessments 
in the study location (Finland) take place according to ICD-10.  
 
It was not reported how gender dysphoria was defined in the 
remaining 4 studies (VERY LOW).  
 
From the evidence selected, the most commonly reported 
diagnostic criteria for gender dysphoria (5/10 studies) was the 
DSM criteria in use at the time the study was conducted.  

Age when 
gender-affirming 
hormones started 

8/10 studies reported the age at which participants started treatment 
with gender-affirming hormones, either as the mean age (with SD) or 
median age (with the range): 
 

Study Mean age (± SD) 

Allen et al. 2019 16.7 years (not reported) 

Khatchadourian et al. 
2014 

17.4 years (1.9) 

Klaver et al. 2020 16.4 years (1.1) in transfemales 
16.9 years (0.9) in transmales 

Kuper et al. 2020 16.2 (1.2) 

Klink et al. 2015 16.6 years (1.4) in transfemales 
16.4 years (2.3) in transmales 
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Study Median age (range) 

Stoffers et al. 2019 17.2 years (15 to 19.5) 

Vlot et al. 2017 16.3 years (15.9 to 19.5) in transfemales 
16.0 years (14.0 to 18.9) in transmales 

 
Age at the start of treatment was not reported in 3 studies: 

• In Achille et al. 2020 the mean age at initial assessment 
(baseline) was 16.2 years (SD ±2.2) 

• In Kaltiala et al. 2020 the mean age at diagnosis was 
18.1 years (range 15.2 to 19.9) 

• In Lopez de Lara et al. 2020 the mean age of participants was 
16 years (range 14 to 18), although it is not clear if this is at 
the initial assessment or at the start of gender-affirming 
hormones.  

 
The evidence included showed that most children and 
adolescents started treatment with gender-affirming hormones 
at about 16 to 17 years, with a range of about 14 to 19 years. 

Duration of 
treatment with 
GnRH analogues 

The duration of treatment with GnRH analogues was reported in 
3/10 studies: 
 

Study Median duration 

Klaver et al. 2020 2.1 years (IQR 1.0 to 2.7) in transfemales 
1.0 years (IQR 0.5 to 2.9) in transmales 

Klink et al. 2015 1.3 years (range 0.5 to 3.8) in transfemales 
1.5 years (range 0.25 to 5.2) in transmales 
(GnRH analogue monotherapy) 

Stoffers et al. 2019 8 months (range 3 to 39) 

 
The evidence included showed wide variation in the duration of 
treatment with gender-affirming hormones, but most studies did 
not report this information. Treatment duration ranged from a few 
months up to about 5 years.  

Abbreviations: DSM, Diagnostic and Statistical Manual of Mental Disorders criteria; GnRH, 

Gonadotrophin-releasing hormone; ICD, International Statistical Classification of Diseases 

and Related Health Problems; IQR, interquartile range; SD, standard deviation. 

6. Discussion 

A key limitation to identifying the effectiveness and safety of gender-affirming hormones for 

children and adolescents with gender dysphoria is the lack of reliable comparative studies. 

All the studies included in this evidence review are uncontrolled observational studies, which 

are subject to bias and confounding and were of very low certainty using modified GRADE. 

The size of the population with gender dysphoria means conducting a prospective trial may 

be unrealistic, at least on a single centre basis. There may also be ethical issues with a ‘no 

treatment arm’ in comparative trials of gender-affirming hormones, where there may be poor 

mental health outcomes if treatment is withheld. However, the use of an active comparator 

such as close psychological support may reduce ethical concerns in future trials.  A 

fundamental limitation of all the uncontrolled studies included in this review is that any 

changes in scores from baseline to follow-up could be attributed to a regression-to-the-

mean. 
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The included studies have relatively short follow-up, with an average duration of treatment 

with gender-affirming hormones between around 1 year and 5.8 years. Further studies with a 

longer follow-up are needed to determine the long-term effect of gender-affirming hormones 

for children and adolescents with gender dysphoria. 

Most studies included in this review did not report comorbidities (physical or mental health) 

and no study reported concomitant treatments in detail. Because of this it is not clear 

whether any changes observed were due to gender-affirming hormones or other treatments 

the participants may have received. For example, we do not know if any improvement in 

depression symptom score over time was the result of gender-affirming hormones or the 

mental health support the person may be receiving (including medicines or counselling). This 

may be of particular importance for the mental health outcomes discussed in this review, 

since depression, anxiety and other related symptoms are common in children and 

adolescents with gender dysphoria. In Achille et al. 2020, at baseline around one-third of 

participants were taking medicines for mental health problems and around two-thirds 

reported being depressed in the past year. In Kaltiala et al. 2020, half the participants 

needed mental health treatment during and before gender identity assessment, with the 

most common reasons for treatment being depression, anxiety and suicidality. Only 1 study 

reported outcomes adjusted for engagement in counselling and medicines for mental health 

problems (Achille et al. 2020). This study found that gender-affirming hormones had no 

significant impact on depression and quality of life when adjusted for mental health care, 

despite significant approvements reported for the unadjusted results. However, it is not 

possible to draw conclusions on the impact of concurrent mental health treatment on the 

effect of gender-affirming hormones based on this study alone. Details of the mental health 

care provided are not reported in the study and results are presented for transfemales and 

transmales separately, resulting in small patient numbers and possible underpowering. 

In most of the included studies, details of the gender-affirming hormone treatment regimens 

are poorly reported, with limited information provided about the medicines, doses and routes 

of administration used. It is not clear whether the interventions used in the studies are 

reflective of current UK practice for children and adolescents with gender dysphoria. There is 

also the suggestion that the hormone dose used in 1 study may have been too low; the 

authors of Klink et al. 2015 suggest that the relatively low initial dose of oestrogen for 

transfemales may be the reason for the observed lack of effect on lumber spine bone 

density. Duration of treatment with a GnRH analogue is also poorly reported and is only 

stated in 3/10 studies. 

There is a degree of indirectness in some studies, with some participants included that fall 

outside of the population of this evidence review. For example, in Kuper et al. 2020 17% of 

participants received puberty suppression alone, and in Achille et al. 2020, 30% of 

participants received no treatment or puberty suppression alone. Some results and statistical 

analyses are only reported for the whole cohort in these studies and not the subgroup of 

participants who received gender-affirming hormones.  

Participant numbers are poorly reported in some of the included studies. In Achille et al. 

2020, 47% (45/95) of the people who entered the study did not have follow-up data and 

were excluded from the analyses, with no explanation or description of those people lost to 

follow-up. In Kuper et al. 2020, the number of participants varied by outcome, with less than 
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two-thirds of participants providing data for some outcomes. The authors provide no 

explanation for this incomplete reporting.  

It is not clear whether some outcome measures, specifically those related to psychosocial 

functioning, are relevant to the UK population. In Kaltiala et al. 2020, an observational study 

conducted in Finland, the proportion of participants living with parents or guardians is 

reported as marker of appropriate functioning. The authors state that in Finnish culture 

young people tend to leave the parental home early, with only around one-quarter of 20 to 

24 year olds still living at home. This is lower than in the UK, where around half of 20 to 

24 year olds live with their parents or guardians (ONS: Why are more young people living 

with their parents?). 

It is difficult to draw firm conclusions for many of the effectiveness and safety outcomes 

reported in the included studies because many different scoring tools and methods were 

used to assess the same outcome, often with conflicting results. For example, bone density 

is reported as bone mineral density (BMD) and bone mineral apparent density (BMAD) in the 

same study, the latter being a size-adjusted measure often useful for people whose bones 

are still growing. For some populations (transfemale versus transmale) and bone regions 

(lumber spine versus femoral neck), statistically significant differences in BMD are reported 

but not for BMAD, and vice versa.  

In addition to this, most outcomes reported across the included studies do not have an 

accepted minimal clinically important difference (MCID), making it difficult the determine 

whether any observed statistically significant changes are clinically meaningful. However, 

the authors of some studies report thresholds to interpret the results of the scoring tools, so 

some conclusions can be made. For example, the mean Utrecht Gender Dysphoria Scale 

(UGDS) score (a measure of gender dysphoria symptoms) reduced to about 15 points after 

treatment with gender-affirming hormones (Lopez de Lara et al. 2020). The authors state 

that scores of 40 points or above signify gender dysphoria, suggesting that after about 

12 months of treatment with gender-affirming hormones, the majority of participants did not 

have symptoms of gender dysphoria.  

The impact of gender-affirming hormones on bone density was reported in 3 studies (Klink et 

al. 2015, Stoffers et al. 2019 and Vlot et al. 2017). Although these studies did not include a 

control group, comparisons to a reference population are reported using z-scores. 

Comparisons were made to a cisgender population, meaning for example that bone density 

in transfemales was compared with bone density in cisgender males. The authors of Klink et 

al. 2015 note that this may not be the ideal comparison, because androgens and oestrogens 

affect bone differently, and that bone properties in a trans population differ from their age- 

and sex assigned at birth-matched controls. Beyond this, a major limitation when trying to 

determine the impact of gender-affirming hormones on the short- and long-term bone health 

of children and adolescents is the lack of data on fracture rates and other patient-orientated 

outcomes, including rates of osteoporosis. Studies of GnRH analogues in children and 

adolescents with gender dysphoria suggest that GnRH analogue treatment may reduce the 

expected increase in bone density (which is expected during puberty). Although 

improvements in bone density were reported following treatment with gender-affirming 

hormones, Z-scores suggest that bone density remained lower in transfemales and 

transmales compared with an equivalent cisgender population. 
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One study reported on cardiovascular risk factors at age 22 years in people who started 

gender-affirming hormones for gender dysphoria as adolescents. While glucose levels, 

insulin levels and insulin resistance were broadly unchanged at 22 years, statistically 

significant increases in blood pressure and body mass index were seen. A small but 

statistically significant worsening of the lipid profile in transmales who received testosterone 

was also seen at age 22 years. However, further studies with a considerably longer follow-up 

and a focus on patient-oriented outcomes, including cardiovascular events and mortality are 

needed to determine the long-term impact on cardiovascular health of starting gender-

affirming hormones during childhood and adolescence.  

Only 1 study reported adverse events and discontinuation rates with gender-affirming 

hormones in children and adolescents. Conclusions on these outcomes cannot be made 

based on this study alone.   

This review did not identify sub-groups of people who may benefit more from gender-

affirming hormones. Limited evidence from 2 studies suggests there was no difference in 

response to treatment between transfemales and transmales for mental health and quality of 

life (Achille et al. 2020 and Allen et al. 2019). 

7. Conclusion 

This evidence review found limited evidence for the effectiveness and safety of gender-

affirming hormones in children and adolescents with gender dysphoria, with all studies being 

uncontrolled, observational studies, and all outcomes of very low certainty. Any potential 

benefits of treatment must be weighed against the largely unknown long-term safety profile of 

these treatments. 

The results from 5 uncontrolled, observational studies (Achille et al. 2020, Allen et al. 2019, 

Kaltiala et al. 2020. Kuper et al. 2020, Lopez de Lara et al. 2020) suggest that, in children and 

adolescents with gender dysphoria, gender-affirming hormones are likely to improve 

symptoms of gender dysphoria, and may also improve depression, anxiety, quality of life, 

suicidality, and psychosocial functioning. The impact of treatment on body image is unclear. 

All results were of very low certainty. The clinical relevance of any improvements to the person 

is difficult to determine because most outcomes do not have a recognised minimal clinically 

important difference, and the authors do not present statistical analysis for some outcomes. 

A further 5 uncontrolled, observational studies (Khatchadourian et al. 2014, Klaver et al. 2020, 

Klink et al. 2015, Stoffers et al. 2019 and Vlot et al. 2017) reported on safety outcomes, all of 

which provided very low certainty evidence. Statistically significant increases in some 

measures of bone density were seen following treatment with gender-affirming hormones, 

although results varied by bone region (lumber spine versus femoral neck) and by population 

(transfemales versus transmales). However, z-scores suggest that bone density remained 

lower in transfemales and transmales compared with an equivalent cisgender population. 

Results from 1 study of gender-affirming hormones started during adolescence reported 

statistically significant increases in blood pressure and body mass index, and worsening of 

the lipid profile (in transmales) at age 22 years, although longer term studies that report on 

cardiovascular event rates are needed. Adverse events and discontinuation rates associated 

with gender-affirming hormones were only reported in 1 study, and no conclusions can be 

made on these outcomes. 
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This review did not identify sub-groups of people who may benefit more from gender-

affirming hormones. Limited evidence from 2 studies suggests there was no difference in 

response to treatment between transfemales and transmales for mental health and quality of 

life (Achille et al. 2020 and Allen et al. 2019). 

No cost-effectiveness evidence was found to determine whether gender-affirming hormones 

are a cost-effective treatment for children and adolescents with gender dysphoria. 

Appendix A PICO  

 

The review questions for this evidence review are: 

 

1. For children and adolescents with gender dysphoria, what is the clinical 

effectiveness of treatment with gender-affirming hormones compared with one or 

a combination of psychological support, social transitioning to the desired gender 

or no intervention? 

2. For children and adolescents with gender dysphoria, what is the short-term and 

long-term safety of gender-affirming hormones compared with one or a 

combination of psychological support, social transitioning to the desired gender or 

no intervention?   

3. For children and adolescents with gender dysphoria, what is the cost-

effectiveness of gender-affirming hormones compared to one or a combination of 

psychological support, social transitioning to the desired gender or no 

intervention?  

4. From the evidence selected, are there particular sub-groups of children and 

adolescents with gender dysphoria that derive comparatively more (or less) 

benefit from treatment with gender-affirming hormones than the wider population 

of children and adolescents with gender dysphoria?  

5. From the evidence selected,  

(a) what are the criteria used by the research studies to define gender 

dysphoria, gender identity disorder and gender incongruence of childhood?  

(b) what were the ages at which participants commenced treatment with 

gender-affirming hormones?  

(c) what was the duration of GnRH analogues treatment? 

PICO table 

P –Population and Indication 

Children and adolescents aged 18 years or less who have 
gender dysphoria, gender identity disorder or gender 
incongruence of childhood as defined by the study.  
 
The following subgroups of children and adolescents with 
gender dysphoria, gender identity disorder or gender 
incongruence of childhood need to be considered: 
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• Sex assigned at birth males 

• Sex assigned at birth females 

• The duration of gender dysphoria: less than 6 months, 6-
24 months, and more than 24 months) 

• The age at which treatment was initiated with GnRH 
analogues and with gender-affirming hormones. 

• The age of onset of gender dysphoria 

• The age of onset of puberty 

• Adolescents with gender dysphoria who have a pre-
existing diagnosis of autistic spectrum disorder.  

• Adolescents with gender dysphoria who had a significant 
mental health symptom load at diagnosis including 
anxiety, depression (with or without a history of self-harm 
and suicidality), psychosis, personality disorder, Attention 
Deficit Hyperactivity Disorder and eating disorders. 

 

I – Intervention  

Gender-affirming hormone treatments: 

• A testosterone preparation for sex assigned at birth 
female patients which may include testosterone in the 
form of Sustanon injections*; testosterone enantate 
injections; Tostran gel*; Testogel;  Testim gel; oral 
testosterone capsules in the form of testosterone 
undecanoate ( Restandol); Andriol testocaps; Nebido 

 

• An oestradiol preparation** for sex assigned at birth 
male patients which may include: oral estradiol 
valerate*; oestrogen patches (7β-oestradiol patches 
e.g. Evorel or Estradem); Estradot patches; 
ethinyloestradiol *** 

 
*These are the used by Leeds Hospital, England.  
** Be aware that the American spelling is oestrogen without 
the ‘o’.   
***Ethinyloestradiol is rarely used.  
 

C – Comparator(s) 

One or a combination of: 

• Psychological support 

• Social transitioning to the gender with which the individual 
identifies.  

 
No intervention 

O – Outcomes 

There are no known minimal clinically important differences 
and there are no preferred timepoints for the outcome 
measures selected.  
 
All outcomes should be stratified by: 
 

• The age at which treatment with gender-affirming 
hormones was initiated 

• The length of treatment with GnRH analogues where 
possible. 

 
A: Clinical Effectiveness 
 
Critical to decision making 
 

• Impact on gender dysphoria  
This outcome is critical because gender dysphoria in 
adolescents and children is associated with significant 
distress and problems functioning. Impact on gender 
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dysphoria may be measured by the Utrecht Gender 
Dysphoria Scale. Other measures as reported in studies may 
be used as an alternative to the stated measure.  
 

• Impact on mental health  
Examples of mental health problems include self-harm, 
thoughts of suicide, suicide attempts, suicide, eating 
disorders, depression/low mood and anxiety. These 
outcomes are critical because self-harm and thoughts of 
suicide have the potential to result in significant physical harm 
and for completed suicides the death of the young person. 
Disordered eating habits may cause significant morbidity in 
young people. Depression and anxiety are also critical 
outcomes because they may impact on social, occupational, 
or other areas of functioning of children and adolescents. The 
Child and Adolescent Psychiatric Assessment (CAPA) may 
be used to measure depression and anxiety. The impact on 
self-harm and suicidality (ideation and behaviour) may be 
measured using the Suicide Ideation Questionnaire Junior. 
Other measures may be used as an alternative to the stated 
measure. 
 

• Impact on Quality of Life 
This outcome is critical because gender dysphoria in children 
and adolescents may be associated with a significant 
reduction in health-related quality of life.  Quality of Life may 
be measured by the KINDL questionnaire, Kidscreen 52. 
 
Other measures as reported in studies may be used as an 
alternative to the stated measures. 
 
Important to decision making 
 

• Impact on body image  
This outcome is important because some young people with 
gender dysphoria may desire to take steps to suppress 
features of their physical appearance associated with their 
sex assigned at birth or accentuate physical features of their 
experienced gender. The Body Image Scale could be used as 
a measure. Other measures as reported in studies may also 
be used as an alternative to the stated measure. 
 

• Psychosocial Impact  
Examples of psychosocial impact are: coping mechanisms 
which may impact on substance misuse; family relationships; 
peer relationships. This outcome is important because gender 
dysphoria in adolescents and children is associated with 
internalising and externalising behaviours and emotional and 
behavioural problems which may impact on social and 
occupational functioning.  The child behavioural check list 
(CBCL) may be used to measure the impact on psychosocial 
functioning.  Other measures as reported in studies may be 
used as an alternative to the stated measure. 
 

• Engagement with health care services  
This outcome is important because patient engagement with 
healthcare services will impact on their clinical outcomes. 
Engagement with health care services may be measured 
using the Youth Health Care measure-satisfaction, utilization, 
and needs (YHC-SUN) questionnaire. Loss to follow up and 
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should also be ascertained as part of this outcome.  
Alternative measures to the YHC-SUN questionnaire may be 
used as reported in studies.  
 

• Transitioning surgery - Impact on extent of and 
satisfaction with surgery  

This outcome is important because some children and 
adolescents with gender dysphoria may in adulthood proceed 
to transitioning surgery. Stated measures of the extent of 
surgery and satisfaction with surgery in studies may be 
reported.   
 

• De-transition  
The proportion of patients who de-transition following the 
commencement of gender-affirming hormone treatment and 
the reasons why. This outcome is important to patients 
because there is uncertainty about the short and long term 
safety and adverse effects of gender-affirming hormones in 
children and adolescents with gender dysphoria. 
 
 
B: Safety 

• Short and long -term safety and adverse effects of 
taking gender-affirming hormones is important to 
assess whether treatment causes acute side effects 
that may lead to withdrawing the treatment or long 
term effects that may impact on decisions for 
transitioning or de-transitioning.  

 
Aspects to be reported on should include 
Impact of the drug use such as clinically relevant 
derangement in renal and liver function tests, lipids, glucose, 
insulin and glycosylated haemoglobin, cognitive development 
and functioning.  
 
The clinical and physical impact of temporary and permanent 
withdrawal the drug such as when patients decide to de-
transition – e.g. delay in the attainment of peak bone mass, 
attenuation of peak bone mass, permanent physical effects.  
 
C: Cost effectiveness 
 
Cost effectiveness studies should be reported. 
 

Inclusion criteria 

Study design 

Systematic reviews, randomised controlled trials, controlled 
clinical trials, cohort studies.   
If no higher level quality evidence is found, case series can 
be considered. 

Language English only 

Patients Human studies only 

Age 18 years or less 

Date limits 2000-2020 
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Exclusion criteria 

Publication type 
Conference abstracts, non-systematic reviews, narrative 
reviews, commentaries, letters, editorials, guidelines and pre-
publication prints 

Study design Case reports, resource utilisation studies 

Appendix B Search strategy 

 

Medline, Embase, the Cochrane Library, HTA and APA PsycInfo were searched on 21 July 

2020, limiting the search to papers published in English language in the last 20 years. 

Conference abstracts, non-systematic reviews, narrative reviews, commentaries, letters, 

editorials, guidelines, pre-publication prints, case reports and resource utilisation studies were 

excluded.  

 

Database: Medline 
Platform: Ovid 
Version: Ovid MEDLINE(R) <1946 to July 17, 2020> 
Search date: 21 Jul 2020  
Number of results retrieved: 650 
Search strategy: 
Database: Ovid MEDLINE(R) <1946 to July 17, 2020> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     Gender Dysphoria/ (485) 
2     Gender Identity/ (18431) 
3     "Sexual and Gender Disorders"/ (75) 
4     Transsexualism/ (3758) 
5     Transgender Persons/ (3134) 
6     Health Services for Transgender Persons/ (136) 
7     exp Sex Reassignment Procedures/ (835) 
8     (gender* adj3 (dysphori* or incongru* or identi* or disorder* or confus* or minorit* or 
queer*)).tw. (7223) 
9     (transgend* or transex* or transsex* or transfem* or transwom* or transma* or 
transmen* or transperson* or transpeopl*).tw. (12665) 
10     (trans or crossgender* or cross-gender* or crossex* or cross-sex* or genderqueer*).tw. 
(102312) 
11     ((sex or gender*) adj3 (reassign* or chang* or transform* or transition*)).tw. (6969) 
12     (male-to-female or m2f or female-to-male or f2m).tw. (114785) 
13     or/1-12 (252562) 
14     exp Infant/ or Infant Health/ or Infant Welfare/ (1137237) 
15     (prematur* or pre-matur* or preterm* or pre-term* or infan* or newborn* or new-born* 
or perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*).ti,ab,in,jn. 
(852126) 
16     exp Child/ or exp Child Behavior/ or Child Health/ or Child Welfare/ (1912796) 
17     Minors/ (2572) 
18     (child* or minor or minors or boy* or girl* or kid or kids or young*).ti,ab,in,jn. (2360626) 
19     exp pediatrics/ (58102) 
20     (pediatric* or paediatric* or peadiatric*).ti,ab,in,jn. (835833) 
21     Adolescent/ or Adolescent Behavior/ or Adolescent Health/ (2023650) 
22     Puberty/ (13277) 
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23     (adolescen* or pubescen* or prepubescen* or pre-pubescen* or pubert* or prepubert* 
or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or under*age*).ti,ab,in,jn. 
(424041) 
24     Schools/ (38087) 
25     Child Day Care Centers/ or exp Nurseries/ or Schools, Nursery/ (7199) 
26     (pre-school* or preschool* or kindergar* or daycare or day-care or nurser* or school* or 
pupil* or student*).ti,ab,jn. (468784) 
27     (("eight" or "nine" or "ten" or "eleven" or "twelve" or "thirteen" or "fourteen" or "fifteen" 
or "sixteen" or "seventeen" or "eighteen" or "nineteen") adj2 (year or years or age or ages or 
aged)).ti,ab. (89314) 
28     (("8" or "9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19") 
adj2 (year or years or age or ages or aged)).ti,ab. (887443) 
29     or/14-28 (5532185) 
30     13 and 29 (79220) 
31     (transchild* or transyouth* or transteen* or transadoles* or transgirl* or transboy*).tw. 
(7) 
32     30 or 31 (79220) 
33     Hormones/ad, tu, th (4514) 
34     exp Progesterone/ad, tu, th (10899) 
35     exp Estrogens/ad, tu, th (28936) 
36     exp Gonadal Steroid Hormones/ad, tu, th (34137) 
37     (progesteron* or oestrogen* or estrogen*).tw. (196074) 
38     ((cross-sex or crosssex or gender-affirm*) and (hormon* or steroid* or therap* or 
treatment* or prescri* or pharm* or medici* or drug* or intervention* or care)).tw. (544) 
39     exp Estradiol/ad, tu, th (10823) 
40     exp Testosterone/ad, tu, th (8318) 
41     (testosteron* or sustanon* or tostran or testogel or testim or restandol or andriol or 
testocaps* or nebido or testavan).tw. (74936) 
42     (oestrad* or estrad* or evorel or ethinyloestrad* or ethinylestrad* or elleste or 
progynova or zumenon or bedol or femseven or nuvelle).tw. (90464) 
43     or/33-42 (304239) 
44     32 and 43 (3183) 
45     limit 44 to yr="2000 -Current" (2019) 
46     animals/ not humans/ (4685420) 
47     45 not 46 (1194) 
48     limit 47 to english language (1155) 
49     (MEDLINE or pubmed).tw. (163678) 
50     systematic review.tw. (121198) 
51     systematic review.pt. (130231) 
52     meta-analysis.pt. (117148) 
53     intervention$.ti. (123904) 
54     or/49-53 (380217) 
55     randomized controlled trial.pt. (509468) 
56     randomi?ed.mp. (796957) 
57     placebo.mp. (194937) 
58     or/55-57 (848627) 
59     exp cohort studies/ or exp epidemiologic studies/ or exp clinical trial/ or exp evaluation 
studies as topic/ or exp statistics as topic/ (5562241) 
60     ((control and (group* or study)) or (time and factors)).mp. (3274107) 
61     (program or survey* or ci or cohort or comparative stud* or evaluation studies or follow-
up*).mp. (4624419) 
62     or/59-61 (9030680) 
63     Observational Studies as Topic/ (5177) 
64     Observational Study/ (81866) 
65     Epidemiologic Studies/ (8358) 
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66     exp Case-Control Studies/ (1090891) 
67     exp Cohort Studies/ (2011414) 
68     Cross-Sectional Studies/ (332273) 
69     Controlled Before-After Studies/ (526) 
70     Historically Controlled Study/ (185) 
71     Interrupted Time Series Analysis/ (913) 
72     Comparative Study.pt. (1866044) 
73     case control$.tw. (112152) 
74     case series.tw. (59119) 
75     (cohort adj (study or studies)).tw. (170281) 
76     cohort analy$.tw. (6758) 
77     (follow up adj (study or studies)).tw. (45131) 
78     (observational adj (study or studies)).tw. (86247) 
79     longitudinal.tw. (204239) 
80     prospective.tw. (495367) 
81     retrospective.tw. (442876) 
82     cross sectional.tw. (284856) 
83     or/63-82 (4368140) 
84     54 or 58 or 62 or 83 (9402123) 
85     48 and 84 (683) 
86     limit 85 to (letter or historical article or comment or editorial or news or case reports) 
(33) 
87     85 not 86 (650) 
 
Database: Medline in-process 
Platform: Ovid 
Version: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations <1946 to July 17, 
2020> 
Search date: 21 July 2020 
Number of results retrieved: 122 
Search strategy: 
Database: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations <1946 to July 17, 
2020> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     Gender Dysphoria/ (0) 
2     Gender Identity/ (0) 
3     "Sexual and Gender Disorders"/ (0) 
4     Transsexualism/ (0) 
5     Transgender Persons/ (0) 
6     Health Services for Transgender Persons/ (0) 
7     exp Sex Reassignment Procedures/ (0) 
8     (gender* adj3 (dysphori* or incongru* or identi* or disorder* or confus* or minorit* or 
queer*)).tw. (1473) 
9     (transgend* or transex* or transsex* or transfem* or transwom* or transma* or 
transmen* or transperson* or transpeopl*).tw. (2315) 
10     (trans or crossgender* or cross-gender* or crossex* or cross-sex* or genderqueer*).tw. 
(20821) 
11     ((sex or gender*) adj3 (reassign* or chang* or transform* or transition*)).tw. (963) 
12     (male-to-female or m2f or female-to-male or f2m).tw. (15453) 
13     or/1-12 (39735) 
14     exp Infant/ or Infant Health/ or Infant Welfare/ (0) 
15     (prematur* or pre-matur* or preterm* or pre-term* or infan* or newborn* or new-born* 
or perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*).ti,ab,in,jn. 
(80295) 
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16     exp Child/ or exp Child Behavior/ or Child Health/ or Child Welfare/ (0) 
17     Minors/ (0) 
18     (child* or minor or minors or boy* or girl* or kid or kids or young*).ti,ab,in,jn. (320315) 
19     exp pediatrics/ (0) 
20     (pediatric* or paediatric* or peadiatric*).ti,ab,in,jn. (119124) 
21     Adolescent/ or Adolescent Behavior/ or Adolescent Health/ (0) 
22     Puberty/ (0) 
23     (adolescen* or pubescen* or prepubescen* or pre-pubescen* or pubert* or prepubert* 
or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or under*age*).ti,ab,in,jn. 
(59969) 
24     Schools/ (0) 
25     Child Day Care Centers/ or exp Nurseries/ or Schools, Nursery/ (0) 
26     (pre-school* or preschool* or kindergar* or daycare or day-care or nurser* or school* or 
pupil* or student*).ti,ab,jn. (68979) 
27     (("eight" or "nine" or "ten" or "eleven" or "twelve" or "thirteen" or "fourteen" or "fifteen" 
or "sixteen" or "seventeen" or "eighteen" or "nineteen") adj2 (year or years or age or ages or 
aged)).ti,ab. (10287) 
28     (("8" or "9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19") 
adj2 (year or years or age or ages or aged)).ti,ab. (112220) 
29     or/14-28 (523053) 
30     13 and 29 (9143) 
31     (transchild* or transyouth* or transteen* or transadoles* or transgirl* or transboy*).tw. 
(3) 
32     30 or 31 (9144) 
33     Hormones/ad, tu, th (0) 
34     exp Progesterone/ad, tu, th (0) 
35     exp Estrogens/ad, tu, th (0) 
36     exp Gonadal Steroid Hormones/ad, tu, th (0) 
37     (progesteron* or oestrogen* or estrogen*).tw. (13291) 
38     ((cross-sex or crosssex or gender-affirm*) and (hormon* or steroid* or therap* or 
treatment* or prescri* or pharm* or medici* or drug* or intervention* or care)).tw. (241) 
39     exp Estradiol/ad, tu, th (0) 
40     exp Testosterone/ad, tu, th (0) 
41     (testosteron* or sustanon* or tostran or testogel or testim or restandol or andriol or 
testocaps* or nebido or testavan).tw. (5458) 
42     (oestrad* or estrad* or evorel or ethinyloestrad* or ethinylestrad* or elleste or 
progynova or zumenon or bedol or femseven or nuvelle).tw. (4772) 
43     or/33-42 (19706) 
44     32 and 43 (316) 
45     limit 44 to yr="2000 -Current" (303) 
46     animals/ not humans/ (1) 
47     45 not 46 (303) 
48     limit 47 to english language (303) 
49     (MEDLINE or pubmed).tw. (36030) 
50     systematic review.tw. (29830) 
51     systematic review.pt. (1007) 
52     meta-analysis.pt. (49) 
53     intervention$.ti. (21354) 
54     or/49-53 (68976) 
55     randomized controlled trial.pt. (277) 
56     randomi?ed.mp. (74978) 
57     placebo.mp. (18290) 
58     or/55-57 (81427) 
59     exp cohort studies/ or exp epidemiologic studies/ or exp clinical trial/ or exp evaluation 
studies as topic/ or exp statistics as topic/ (455) 
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60     ((control and (group* or study)) or (time and factors)).mp. (214372) 
61     (program or survey* or ci or cohort or comparative stud* or evaluation studies or follow-
up*).mp. (339764) 
62     or/59-61 (507046) 
63     Observational Studies as Topic/ (0) 
64     Observational Study/ (91) 
65     Epidemiologic Studies/ (0) 
66     exp Case-Control Studies/ (1) 
67     exp Cohort Studies/ (1) 
68     Cross-Sectional Studies/ (0) 
69     Controlled Before-After Studies/ (0) 
70     Historically Controlled Study/ (0) 
71     Interrupted Time Series Analysis/ (0) 
72     Comparative Study.pt. (46) 
73     case control$.tw. (14451) 
74     case series.tw. (13070) 
75     (cohort adj (study or studies)).tw. (29119) 
76     cohort analy$.tw. (1039) 
77     (follow up adj (study or studies)).tw. (3540) 
78     (observational adj (study or studies)).tw. (17421) 
79     longitudinal.tw. (34485) 
80     prospective.tw. (63689) 
81     retrospective.tw. (73761) 
82     cross sectional.tw. (60195) 
83     or/63-82 (250805) 
84     54 or 58 or 62 or 83 (687622) 
85     48 and 84 (126) 
86     limit 85 to (letter or historical article or comment or editorial or news or case reports) (4) 
87     85 not 86 (122) 
 
 
Database: Medline epubs ahead of print 
Platform: Ovid 
Version: Ovid MEDLINE(R) Epub Ahead of Print <July 17, 2020> 
Search date: 21 July 2020 
Number of results retrieved: 32 
Search strategy: 
Database: Ovid MEDLINE(R) Epub Ahead of Print <July 17, 2020> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     Gender Dysphoria/ (0) 
2     Gender Identity/ (0) 
3     "Sexual and Gender Disorders"/ (0) 
4     Transsexualism/ (0) 
5     Transgender Persons/ (0) 
6     Health Services for Transgender Persons/ (0) 
7     exp Sex Reassignment Procedures/ (0) 
8     (gender* adj3 (dysphori* or incongru* or identi* or disorder* or confus* or minorit* or 
queer*)).tw. (430) 
9     (transgend* or transex* or transsex* or transfem* or transwom* or transma* or 
transmen* or transperson* or transpeopl*).tw. (637) 
10     (trans or crossgender* or cross-gender* or crossex* or cross-sex* or genderqueer*).tw. 
(1499) 
11     ((sex or gender*) adj3 (reassign* or chang* or transform* or transition*)).tw. (179) 
12     (male-to-female or m2f or female-to-male or f2m).tw. (2460) 
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13     or/1-12 (4883) 
14     exp Infant/ or Infant Health/ or Infant Welfare/ (0) 
15     (prematur* or pre-matur* or preterm* or pre-term* or infan* or newborn* or new-born* 
or perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*).ti,ab,in,jn. 
(15416) 
16     exp Child/ or exp Child Behavior/ or Child Health/ or Child Welfare/ (0) 
17     Minors/ (0) 
18     (child* or minor or minors or boy* or girl* or kid or kids or young*).ti,ab,in,jn. (53285) 
19     exp pediatrics/ (0) 
20     (pediatric* or paediatric* or peadiatric*).ti,ab,in,jn. (22649) 
21     Adolescent/ or Adolescent Behavior/ or Adolescent Health/ (0) 
22     Puberty/ (0) 
23     (adolescen* or pubescen* or prepubescen* or pre-pubescen* or pubert* or prepubert* 
or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or under*age*).ti,ab,in,jn. 
(13005) 
24     Schools/ (0) 
25     Child Day Care Centers/ or exp Nurseries/ or Schools, Nursery/ (0) 
26     (pre-school* or preschool* or kindergar* or daycare or day-care or nurser* or school* or 
pupil* or student*).ti,ab,jn. (12420) 
27     (("eight" or "nine" or "ten" or "eleven" or "twelve" or "thirteen" or "fourteen" or "fifteen" 
or "sixteen" or "seventeen" or "eighteen" or "nineteen") adj2 (year or years or age or ages or 
aged)).ti,ab. (1407) 
28     (("8" or "9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19") 
adj2 (year or years or age or ages or aged)).ti,ab. (20083) 
29     or/14-28 (87968) 
30     13 and 29 (1618) 
31     (transchild* or transyouth* or transteen* or transadoles* or transgirl* or transboy*).tw. 
(1) 
32     30 or 31 (1618) 
33     Hormones/ad, tu, th (0) 
34     exp Progesterone/ad, tu, th (0) 
35     exp Estrogens/ad, tu, th (0) 
36     exp Gonadal Steroid Hormones/ad, tu, th (0) 
37     (progesteron* or oestrogen* or estrogen*).tw. (1876) 
38     ((cross-sex or crosssex or gender-affirm*) and (hormon* or steroid* or therap* or 
treatment* or prescri* or pharm* or medici* or drug* or intervention* or care)).tw. (63) 
39     exp Estradiol/ad, tu, th (0) 
40     exp Testosterone/ad, tu, th (0) 
41     (testosteron* or sustanon* or tostran or testogel or testim or restandol or andriol or 
testocaps* or nebido or testavan).tw. (846) 
42     (oestrad* or estrad* or evorel or ethinyloestrad* or ethinylestrad* or elleste or 
progynova or zumenon or bedol or femseven or nuvelle).tw. (665) 
43     or/33-42 (2850) 
44     32 and 43 (64) 
45     limit 44 to yr="2000 -Current" (61) 
46     animals/ not humans/ (0) 
47     45 not 46 (61) 
48     limit 47 to english language (61) 
49     (MEDLINE or pubmed).tw. (7948) 
50     systematic review.tw. (7508) 
51     systematic review.pt. (28) 
52     meta-analysis.pt. (37) 
53     intervention$.ti. (4267) 
54     or/49-53 (15048) 
55     randomized controlled trial.pt. (1) 
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56     randomi?ed.mp. (14113) 
57     placebo.mp. (3097) 
58     or/55-57 (15128) 
59     exp cohort studies/ or exp epidemiologic studies/ or exp clinical trial/ or exp evaluation 
studies as topic/ or exp statistics as topic/ (34) 
60     ((control and (group* or study)) or (time and factors)).mp. (31615) 
61     (program or survey* or ci or cohort or comparative stud* or evaluation studies or follow-
up*).mp. (65735) 
62     or/59-61 (88222) 
63     Observational Studies as Topic/ (0) 
64     Observational Study/ (4) 
65     Epidemiologic Studies/ (0) 
66     exp Case-Control Studies/ (0) 
67     exp Cohort Studies/ (0) 
68     Cross-Sectional Studies/ (0) 
69     Controlled Before-After Studies/ (0) 
70     Historically Controlled Study/ (0) 
71     Interrupted Time Series Analysis/ (0) 
72     Comparative Study.pt. (0) 
73     case control$.tw. (2577) 
74     case series.tw. (2480) 
75     (cohort adj (study or studies)).tw. (7959) 
76     cohort analy$.tw. (287) 
77     (follow up adj (study or studies)).tw. (632) 
78     (observational adj (study or studies)).tw. (3763) 
79     longitudinal.tw. (7079) 
80     prospective.tw. (12148) 
81     retrospective.tw. (16600) 
82     cross sectional.tw. (9459) 
83     or/63-82 (48534) 
84     54 or 58 or 62 or 83 (119752) 
85     48 and 84 (32) 
86     limit 85 to (letter or historical article or comment or editorial or news or case reports) (0) 
87     85 not 86 (32) 
 
Database: Medline daily update 
Platform: Ovid 
Version: Ovid MEDLINE(R) Daily Update <July 21, 2020> 
Search date: 22 July 2020 
Number of results retrieved: 3 
Search strategy 
 
Database: Ovid MEDLINE(R) Daily Update <July 21, 2020> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     Gender Dysphoria/ (4) 
2     Gender Identity/ (38) 
3     "Sexual and Gender Disorders"/ (0) 
4     Transsexualism/ (2) 
5     Transgender Persons/ (26) 
6     Health Services for Transgender Persons/ (1) 
7     exp Sex Reassignment Procedures/ (3) 
8     (gender* adj3 (dysphori* or incongru* or identi* or disorder* or confus* or minorit* or 
queer*)).tw. (22) 
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9     (transgend* or transex* or transsex* or transfem* or transwom* or transma* or 
transmen* or transperson* or transpeopl*).tw. (39) 
10     (trans or crossgender* or cross-gender* or crossex* or cross-sex* or genderqueer*).tw. 
(87) 
11     ((sex or gender*) adj3 (reassign* or chang* or transform* or transition*)).tw. (15) 
12     (male-to-female or m2f or female-to-male or f2m).tw. (181) 
13     or/1-12 (358) 
14     exp Infant/ or Infant Health/ or Infant Welfare/ (932) 
15     (prematur* or pre-matur* or preterm* or pre-term* or infan* or newborn* or new-born* 
or perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*).ti,ab,in,jn. (981) 
16     exp Child/ or exp Child Behavior/ or Child Health/ or Child Welfare/ (1756) 
17     Minors/ (3) 
18     (child* or minor or minors or boy* or girl* or kid or kids or young*).ti,ab,in,jn. (3672) 
19     exp pediatrics/ (75) 
20     (pediatric* or paediatric* or peadiatric*).ti,ab,in,jn. (1658) 
21     Adolescent/ or Adolescent Behavior/ or Adolescent Health/ (2006) 
22     Puberty/ (8) 
23     (adolescen* or pubescen* or prepubescen* or pre-pubescen* or pubert* or prepubert* 
or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or under*age*).ti,ab,in,jn. 
(732) 
24     Schools/ (56) 
25     Child Day Care Centers/ or exp Nurseries/ or Schools, Nursery/ (5) 
26     (pre-school* or preschool* or kindergar* or daycare or day-care or nurser* or school* or 
pupil* or student*).ti,ab,jn. (622) 
27     (("eight" or "nine" or "ten" or "eleven" or "twelve" or "thirteen" or "fourteen" or "fifteen" 
or "sixteen" or "seventeen" or "eighteen" or "nineteen") adj2 (year or years or age or ages or 
aged)).ti,ab. (98) 
28     (("8" or "9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19") 
adj2 (year or years or age or ages or aged)).ti,ab. (1301) 
29     or/14-28 (6705) 
30     13 and 29 (130) 
31     (transchild* or transyouth* or transteen* or transadoles* or transgirl* or transboy*).tw. 
(0) 
32     30 or 31 (130) 
33     Hormones/ad, tu, th (3) 
34     exp Progesterone/ad, tu, th (3) 
35     exp Estrogens/ad, tu, th (8) 
36     exp Gonadal Steroid Hormones/ad, tu, th (22) 
37     (progesteron* or oestrogen* or estrogen*).tw. (161) 
38     ((cross-sex or crosssex or gender-affirm*) and (hormon* or steroid* or therap* or 
treatment* or prescri* or pharm* or medici* or drug* or intervention* or care)).tw. (3) 
39     exp Estradiol/ad, tu, th (8) 
40     exp Testosterone/ad, tu, th (8) 
41     (testosteron* or sustanon* or tostran or testogel or testim or restandol or andriol or 
testocaps* or nebido or testavan).tw. (79) 
42     (oestrad* or estrad* or evorel or ethinyloestrad* or ethinylestrad* or elleste or 
progynova or zumenon or bedol or femseven or nuvelle).tw. (61) 
43     or/33-42 (261) 
44     32 and 43 (7) 
45     limit 44 to yr="2000 -Current" (7) 
46     animals/ not humans/ (3647) 
47     45 not 46 (6) 
48     limit 47 to english language (6) 
49     (MEDLINE or pubmed).tw. (529) 
50     systematic review.tw. (512) 
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51     systematic review.pt. (522) 
52     meta-analysis.pt. (370) 
53     intervention$.ti. (247) 
54     or/49-53 (1065) 
55     randomized controlled trial.pt. (595) 
56     randomi?ed.mp. (1203) 
57     placebo.mp. (219) 
58     or/55-57 (1234) 
59     exp cohort studies/ or exp epidemiologic studies/ or exp clinical trial/ or exp evaluation 
studies as topic/ or exp statistics as topic/ (7958) 
60     ((control and (group* or study)) or (time and factors)).mp. (4307) 
61     (program or survey* or ci or cohort or comparative stud* or evaluation studies or follow-
up*).mp. (5828) 
62     or/59-61 (11814) 
63     Observational Studies as Topic/ (27) 
64     Observational Study/ (449) 
65     Epidemiologic Studies/ (7) 
66     exp Case-Control Studies/ (2173) 
67     exp Cohort Studies/ (3287) 
68     Cross-Sectional Studies/ (837) 
69     Controlled Before-After Studies/ (1) 
70     Historically Controlled Study/ (0) 
71     Interrupted Time Series Analysis/ (6) 
72     Comparative Study.pt. (768) 
73     case control$.tw. (182) 
74     case series.tw. (139) 
75     (cohort adj (study or studies)).tw. (561) 
76     cohort analy$.tw. (22) 
77     (follow up adj (study or studies)).tw. (40) 
78     (observational adj (study or studies)).tw. (253) 
79     longitudinal.tw. (429) 
80     prospective.tw. (778) 
81     retrospective.tw. (1032) 
82     cross sectional.tw. (739) 
83     or/63-82 (5471) 
84     54 or 58 or 62 or 83 (12581) 
85     48 and 84 (3) 
86     limit 85 to (letter or historical article or comment or editorial or news or case reports) (0) 
87     85 not 86 (3) 
 
Database: Embase 
Platform: Ovid 
Version: Embase <1974 to 2020 July 22> 
Search date: 23 July 2020 
Number of results retrieved: 1207 
Search strategy: 
 
Database: Embase <1974 to 2020 July 22> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     exp Gender Dysphoria/ (5399) 
2     Gender Identity/ (16820) 
3     "Sexual and Gender Disorders"/ (24689) 
4     Transsexualism/ (3869) 
5     exp Transgender/ (6597) 
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6     Health Services for Transgender Persons/ (158848) 
7     exp Sex Reassignment Procedures/ (1108) 
8     (gender* adj3 (dysphori* or incongru* or identi* or disorder* or confus* or minorit* or 
queer*)).tw. (12470) 
9     (transgend* or transex* or transsex* or transfem* or transwom* or transma* or 
transmen* or transperson* or transpeopl*).tw. (22509) 
10     (trans or crossgender* or cross-gender* or crossex* or cross-sex* or genderqueer*).tw. 
(154446) 
11     ((sex or gender*) adj3 (reassign* or chang* or transform* or transition*)).tw. (10327) 
12     (male-to-female or m2f or female-to-male or f2m).tw. (200166) 
13     or/1-12 (581748) 
14     exp juvenile/ or Child Behavior/ or Child Welfare/ or Child Health/ or infant welfare/ or 
"minor (person)"/ or elementary student/ or adolescent health/ or middle school student/ or 
high school student/ (3440943) 
15     (prematur* or pre-matur* or preterm* or pre-term* or infan* or newborn* or new-born* 
or perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*).ti,ab,in,jn. 
(1186161) 
16     (child* or minor or minors or boy* or girl* or kid or kids or young*).ti,ab,in,jn. (3586795) 
17     exp pediatrics/ (106214) 
18     (pediatric* or paediatric* or peadiatric*).ti,ab,in,jn. (1491597) 
19     exp adolescence/ or exp adolescent behavior/ or adolescent health/ or high school 
student/ or middle school student/ (105108) 
20     (adolescen* or pubescen* or prepubescen* or pre-pubescen* or pubert* or prepubert* 
or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or under*age*).ti,ab,in,jn. 
(641660) 
21     school/ or high school/ or kindergarten/ or middle school/ or primary school/ or nursery 
school/ or day care/ (103791) 
22     (pre-school* or preschool* or kindergar* or daycare or day-care or nurser* or school* or 
pupil* or student*).ti,ab,jn. (687437) 
23     (("eight" or "nine" or "ten" or "eleven" or "twelve" or "thirteen" or "fourteen" or "fifteen" 
or "sixteen" or "seventeen" or "eighteen" or "nineteen") adj2 (year or years or age or ages or 
aged)).ti,ab. (138908) 
24     (("8" or "9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19") 
adj2 (year or years or age or ages or aged)).ti,ab. (1562903) 
25     or/14-24 (7130881) 
26     13 and 25 (181778) 
27     (transchild* or transyouth* or transteen* or transadoles* or transgirl* or transboy*).tw. 
(17) 
28     26 or 27 (181778) 
29     hormone/bd, ad, an, cr, do, it, dt, to, ei, ih, ia, ar, cv, dl, im, na, ip, ut, va, iv, ve, vi, po, 
pa, pr, sc, li, th, tp, td (5160) 
30     exp progesterone derivative/bd, ad, an, cr, do, it, dt, to, ei, ih, ia, ar, cv, dl, im, na, ip, 
ut, va, iv, ve, vi, po, pa, pr, sc, li, th, tp, td (23479) 
31     exp estrogen/bd, ad, an, cr, do, it, dt, to, ei, ih, ia, ar, cv, dl, im, na, ip, ut, va, iv, ve, vi, 
po, pa, pr, sc, li, th, tp, td (57641) 
32     steroid hormone/bd, ad, an, cr, do, it, dt, to, ei, ih, ia, ar, cv, dl, im, na, ip, ut, va, iv, ve, 
vi, po, pa, pr, sc, li, th, tp, td (372) 
33     sex hormone/bd, ad, an, cr, do, it, dt, to, ei, ih, ia, ar, cv, dl, im, na, ip, ut, va, iv, ve, vi, 
po, pa, pr, sc, li, th, tp, td (1984) 
34     hormonal therapy/ (42222) 
35     (progesteron* or oestrogen* or estrogen*).tw. (254142) 
36     ((cross-sex or crosssex or gender-affirm*) and (hormon* or steroid* or therap* or 
treatment* or prescri* or pharm* or medici* or drug* or intervention* or care)).tw. (1224) 
37     exp estradiol derivative/bd, ad, an, cr, do, it, dt, to, ei, ih, ia, ar, cv, dl, im, na, ip, ut, va, 
iv, ve, vi, po, pa, pr, sc, li, th, tp, td (30740) 
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38     exp testosterone derivative/bd, ad, an, cr, do, it, dt, to, ei, ih, ia, ar, cv, dl, im, na, ip, ut, 
va, iv, ve, vi, po, pa, pr, sc, li, th, tp, td (15868) 
39     (testosteron* or sustanon* or tostran or testogel or testim or restandol or andriol or 
testocaps* or nebido or testavan).tw. (99596) 
40     (oestrad* or estrad* or evorel or ethinyloestrad* or ethinylestrad* or elleste or 
progynova or zumenon or bedol or femseven or nuvelle).tw. (114290) 
41     or/29-40 (438737) 
42     28 and 41 (6053) 
43     limit 42 to yr="2000 -Current" (4741) 
44     nonhuman/ not human/ (4649157) 
45     43 not 44 (3636) 
46     limit 45 to english language (3513) 
47     (MEDLINE or pubmed).tw. (261145) 
48     exp systematic review/ or systematic review.tw. (302985) 
49     meta-analysis/ (191173) 
50     intervention$.ti. (200041) 
51     or/47-50 (660206) 
52     random:.tw. (1552336) 
53     placebo:.mp. (455979) 
54     double-blind:.tw. (210671) 
55     or/52-54 (1807280) 
56     cohort analysis/ (596360) 
57     exp epidemiology/ (3434332) 
58     exp clinical trial/ (1504711) 
59     evaluation study/ (45870) 
60     statistics/ (301181) 
61     ((control and (group* or study)) or (time and factors)).mp. (3324555) 
62     (program or survey* or ci or cohort or comparative stud* or evaluation studies or follow-
up*).mp. (6067112) 
63     or/56-62 (11048972) 
64     Clinical study/ (155444) 
65     Case control study/ (157943) 
66     Family study/ (26047) 
67     Longitudinal study/ (141660) 
68     Retrospective study/ (937696) 
69     comparative study/ (859061) 
70     Prospective study/ (613138) 
71     Randomized controlled trials/ (182542) 
72     70 not 71 (606604) 
73     Cohort analysis/ (596360) 
74     cohort analy$.tw. (13020) 
75     (Cohort adj (study or studies)).tw. (302159) 
76     (Case control$ adj (study or studies)).tw. (137432) 
77     (follow up adj (study or studies)).tw. (63423) 
78     (observational adj (study or studies)).tw. (168428) 
79     (epidemiologic$ adj (study or studies)).tw. (106448) 
80     (cross sectional adj (study or studies)).tw. (220073) 
81     case series.tw. (104089) 
82     prospective.tw. (861922) 
83     retrospective.tw. (886445) 
84     or/64-69,72-83 (4047788) 
85     51 or 55 or 63 or 84 (12494560) 
86     46 and 85 (2151) 
87     86 not (letter or editorial).pt. (2137) 
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88     87 not (conference abstract or conference paper or conference proceeding or 
"conference review").pt. (1207) 
 

Database: APA PsycInfo 

Platform: Ovid 
Version: APA PsycInfo <1806 to July Week 2 2020> 
Search date: 22 July 2020 
Number of results retrieved: 581 
Search strategy: 
 
Database: APA PsycInfo <1806 to July Week 2 2020> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     Gender Dysphoria/ (936) 
2     Gender Identity/ (8648) 
3     Transsexualism/ (2825) 
4     Transgender/ (5257) 
5     exp Gender Reassignment/ (568) 
6     (gender* adj3 (dysphori* or incongruen* or identi* or disorder* or confus* or minorit* or 
queer*)).tw. (15276) 
7     (transgend* or transex* or transsex* or transfem* or transwom* or transma* or 
transmen* or transperson* or transpeopl*).tw. (13028) 
8     (trans or crossgender* or cross-gender* or crossex* or cross-sex* or genderqueer*).tw. 
(7679) 
9     ((sex or gender*) adj3 (reassign* or chang* or transform* or transition*)).tw. (5796) 
10     (male-to-female or m2f or female-to-male or f2m).tw. (63688) 
11     or/1-10 (99498) 
12     exp Infant Development/ (21841) 
13     (prematur* or pre-matur* or preterm* or pre-term* or infan* or newborn* or new-born* 
or perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*).ti,ab,in,jn. 
(150219) 
14     Child Characteristics/ or exp Child Behavior/ or Child Psychology/ or exp Child 
Welfare/ or Child Psychiatry/ (23423) 
15     (child* or minor or minors or boy* or girl* or kid or kids or young*).ti,ab,in,jn. (984230) 
16     (pediatric* or paediatric* or peadiatric*).ti,ab,in,jn. (78962) 
17     Adolescent Psychiatry/ or Adolescent Behavior/ or Adolescent Development/ or 
Adolescent Psychology/ or Adolescent Characteristics/ or Adolescent Health/ (62142) 
18     Puberty/ (2753) 
19     (adolescen* or pubescen* or prepubescen* or pre-pubescen* or pubert* or prepubert* 
or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or under*age*).ti,ab,in,jn. 
(347604) 
20     Schools/ (29181) 
21     Child Day Care/ or Nursery Schools/ (2836) 
22     (pre-school* or preschool* or kindergar* or daycare or day-care or nurser* or school* or 
pupil* or student*).ti,ab,jn. (772814) 
23     (("eight" or "nine" or "ten" or "eleven" or "twelve" or "thirteen" or "fourteen" or "fifteen" 
or "sixteen" or "seventeen" or "eighteen" or "nineteen") adj2 (year or years or age or ages or 
aged)).ti,ab. (21475) 
24     (("8" or "9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19") 
adj2 (year or years or age or ages or aged)).ti,ab. (285697) 
25     or/12-24 (1765408) 
26     11 and 25 (49560) 
27     (transchild* or transyouth* or transteen* or transadoles* or transgirl* or transboy*).tw. 
(14) 
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28     26 or 27 (49561) 
29     hormones/ (8408) 
30     sex hormones/ (1777) 
31     exp progestational hormones/ (2409) 
32     estrogens/ (3889) 
33     steroids/ (3797) 
34     (progesteron* or oestrogen* or estrogen*).tw. (11188) 
35     ((cross-sex or crosssex or gender-affirm*) and (hormon* or steroid* or therap* or 
treatment* or prescri* or pharm* or medici* or drug* or intervention* or care)).tw. (457) 
36     estradiol/ (3120) 
37     testosterone/ (5606) 
38     (testosteron* or sustanon* or tostran or testogel or testim or restandol or andriol or 
testocaps* or nebido or testavan).tw. (9625) 
39     (oestrad* or estrad* or evorel or ethinyloestrad* or ethinylestrad* or elleste or 
progynova or zumenon or bedol or femseven or nuvelle).tw. (6741) 
40     or/29-39 (30344) 
41     28 and 40 (1005) 
42     limit 41 to yr="2000 -Current" (749) 
43     limit 42 to english language (692) 
44     limit 43 to ("0200 book" or "0240 authored book" or "0280 edited book" or "0300 
encyclopedia" or "0400 dissertation abstract") (111) 
45     43 not 44 (581) 
 

Database: Cochrane Library – incorporating Cochrane Database of Systematic 
Reviews (CDSR); CENTRAL 

Platform: Wiley 
Version:  
 CDSR –Issue 7 of 12, July 2020 
 CENTRAL – Issue 7 of 12, July 2020 
Search date: 22 July 2020 
Number of results retrieved: CDSR 0 ; CENTRAL 67. 
 
ID Search Hits 
#1 MeSH descriptor: [Gender Dysphoria] this term only 3 
#2 MeSH descriptor: [Gender Identity] this term only 227 
#3 MeSH descriptor: [Sexual and Gender Disorders] this term only 2 
#4 MeSH descriptor: [Transsexualism] this term only 27 
#5 MeSH descriptor: [Transgender Persons] this term only 36 
#6 MeSH descriptor: [Health Services for Transgender Persons] this term only 0 
#7 MeSH descriptor: [Sex Reassignment Procedures] explode all trees 4 
#8 (gender* near/3 (dysphori* or incongru* or identi* or disorder* or confus* or minorit* 
or queer*)):ti,ab,kw 702 
#9 (transgend* or transex* or transsex* or transfem* or transwom* or transma* or 
transmen* or transperson* or transpeopl*):ti,ab,kw 959 
#10 (trans or crossgender* or cross-gender* or crossex* or cross-sex* or 
genderqueer*):ti,ab,kw 3969 
#11 ((sex or gender*) near/3 (reassign* or chang* or transform* or transition*)):ti,ab,kw
 524 
#12 (male-to-female or m2f or female-to-male or f2m):ti,ab,kw 516 
#13 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 6413 
#14 MeSH descriptor: [Infant] explode all trees 28440 
#15 MeSH descriptor: [Infant Health] this term only 49 
#16 MeSH descriptor: [Infant Welfare] this term only 82 
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#17 (prematur* or pre-matur* or preterm* or pre-term* or infan* or newborn* or new-born* 
or perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*):ti,ab,kw,so
 89530 
#18 MeSH descriptor: [Child] explode all trees 44089 
#19 MeSH descriptor: [Child Behavior] explode all trees 2061 
#20 MeSH descriptor: [Child Health] this term only 98 
#21 MeSH descriptor: [Child Welfare] this term only 325 
#22 MeSH descriptor: [Minors] this term only 8 
#23 (child* or minor or minors or boy* or girl* or kid or kids or young*):ti,ab,kw,so
 265417 
#24 MeSH descriptor: [Pediatrics] explode all trees 661 
#25 (pediatric* or paediatric* or peadiatric*):ti,ab,kw,so 57725 
#26 MeSH descriptor: [Adolescent] this term only 102154 
#27 MeSH descriptor: [Adolescent Behavior] this term only 1358 
#28 MeSH descriptor: [Adolescent Health] this term only 29 
#29 MeSH descriptor: [Puberty] this term only 295 
#30 (adolescen* or pubescen* or prepubescen* or pre-pubescen* or pubert* or 
prepubert* or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or 
under*age*):ti,ab,kw,so 140927 
#31 MeSH descriptor: [Schools] this term only 1914 
#32 MeSH descriptor: [Child Day Care Centers] this term only 231 
#33 MeSH descriptor: [Nurseries, Infant] explode all trees 17 
#34 MeSH descriptor: [Schools, Nursery] this term only 37 
#35 (pre-school* or preschool* or kindergar* or daycare or day-care or nurser* or school* 
or pupil* or student*):ti,ab,kw,so 97810 
#36 (("eight" or "nine" or "ten" or "eleven" or "twelve" or "thirteen" or "fourteen" or "fifteen" 
or "sixteen" or "seventeen" or "eighteen" or "nineteen") near/2 (year or years or age or ages 
or aged)):ti,ab 6710 
#37 (("8" or "9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19") 
near/2 (year or years or age or ages or aged)):ti,ab 196881 
#38 #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or 
#26 or #27 or #28 or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 516067 
#39 #13 and #38 2488 
#40 (transchild* or transyouth* or transteen* or transadoles* or transgirl* or 
transboy*):ti,ab,kw 0 
#41 #39 or #40 2488 
#42 MeSH descriptor: [Hormones] this term only 2241 
#43 MeSH descriptor: [Progesterone] explode all trees 3135 
#44 MeSH descriptor: [Estrogens] explode all trees 1841 
#45 MeSH descriptor: [Gonadal Steroid Hormones] explode all trees 10747 
#46 (progesteron* or oestrogen* or estrogen*):ti,ab,kw 18387 
#47 ((cross-sex or crosssex or gender-affirm*) and (hormon* or steroid* or therap* or 
treatment* or prescri* or pharm* or medici* or drug* or intervention* or care)):ti,ab,kw 24 
#48 MeSH descriptor: [Estradiol] explode all trees 4434 
#49 MeSH descriptor: [Testosterone] explode all trees 2945 
#50 (testosteron* or sustanon* or tostran or testogel or testim or restandol or andriol or 
testocaps* or nebido or testavan):ti,ab,kw 7386 
#51 (oestrad* or estrad* or evorel or ethinyloestrad* or ethinylestrad* or elleste or 
progynova or zumenon or bedol or femseven or nuvelle):ti,ab,kw 11410 
#52 #42 or #43 or #44 or #45 or #46 or #47 or #48 or #49 or #50 or #51 31870 
#53 #41 and #52 121 
#54 "conference":pt or (clinicaltrials or trialsearch):so 492465 
#55 #53 not #54 72 
 
Database: HTA 
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Platform: Wiley 
Version: up to 2018 
Search date: 22nd July 2020 
Number of results retrieved: 4 
Search strategy: 
 
#1 MeSH DESCRIPTOR Gender Dysphoria 0 
#2 MeSH DESCRIPTOR Gender Identity 12 
#3 MeSH DESCRIPTOR Sexual and Gender Disorders 2 
#4 MeSH DESCRIPTOR Transsexualism 12 
#5 MeSH DESCRIPTOR Transgender Persons 3 
#6 MeSH DESCRIPTOR Health Services for Transgender Persons 0 
#7 MeSH DESCRIPTOR Sex Reassignment Procedures EXPLODE ALL TREES 1 
#8 ((gender* near3 (dysphori* or incongru* or identi* or disorder* or confus* or minorit* 
or queer*))) 28 
#9 ((transgend* or transex* or transsex* or transfem* or transwom* or transma* or 
transmen* or transperson* or transpeopl*)) 76 
#10 ((trans or crossgender* or cross-gender* or crossex* or cross-sex* or genderqueer*))
 83 
#11 (((sex or gender*) near3 (reassign* or chang* or transform* or transition*))) 24 
#12 ((male-to-female or m2f or female-to-male or f2m)) 86 
#13 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12
 261 
#14 MeSH DESCRIPTOR Infant EXPLODE ALL TREES 2964 
#15 MeSH DESCRIPTOR Infant Health 0 
#16 MeSH DESCRIPTOR Infant Welfare 22 
#17 ((prematur* or pre-matur* or preterm* or pre-term* or infan* or newborn* or new-
born* or perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*))
 5510 
#18 MeSH DESCRIPTOR Child EXPLODE ALL TREES 4935 
#19 MeSH DESCRIPTOR Child Behavior EXPLODE ALL TREES 64 
#20 MeSH DESCRIPTOR Child Health 2 
#21 MeSH DESCRIPTOR Child Welfare 80 
#22 MeSH DESCRIPTOR Minors 2 
#23 ((child* or minor or minors or boy* or girl* or kid or kids or young*)) 13575 
#24 MeSH DESCRIPTOR Pediatrics EXPLODE ALL TREES 119 
#25 ((pediatric* or paediatric* or peadiatric*)) 2842 
#26 MeSH DESCRIPTOR Adolescent 4594 
#27 MeSH DESCRIPTOR Adolescent Behavior 94 
#28 MeSH DESCRIPTOR Adolescent Health 0 
#29 MeSH DESCRIPTOR Puberty 3 
#30 ((adolescen* or pubescen* or prepubescen* or pre-pubescen* or pubert* or 
prepubert* or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or 
under*age*)) 5621 
#31 MeSH DESCRIPTOR Schools 168 
#32 MeSH DESCRIPTOR Child Day Care Centers 12 
#33 MeSH DESCRIPTOR Schools, Nursery 3 
#34 ((pre-school* or preschool* or kindergar* or daycare or day-care or nurser* or school* 
or pupil* or student*)) 4454 
#35 ((("eight" or "nine" or "ten" or "eleven" or "twelve" or "thirteen" or "fourteen" or "fifteen" 
or "sixteen" or "seventeen" or "eighteen" or "nineteen") near2 (year or years or age or ages 
or aged))) 380 
#36 ((("8" or "9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or 
"19") near2 (year or years or age or ages or aged))) 7996 
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#37 #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR 
#24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR 
#35 OR #36 22640 
#38 #13 AND #37 116 
#39 (#13 AND #37) IN HTA 4 

Appendix C Evidence selection 

 

The literature searches identified 1,997 references. These were screened using their titles 

and abstracts and 54 references were obtained and assessed for relevance. Of these, 

10 references are included in the evidence review. The remaining 44 references were 

excluded and are listed in appendix D. 

Figure 1 – Study selection flow diagram 

 

References submitted with Preliminary Policy Proposal 

There is no preliminary policy proposal for this policy. 

Appendix D Excluded studies table 

Study reference Reason for exclusion 
Aranda G, Mora M, Hanzu FA et al. (2019) Effects 
of sex steroids on cardiovascular risk profile in 
transgender men under gender affirming hormone 
therapy. Endocrinologia, diabetes y nutricion 66(6): 
385–392 

Excluded on population – adult 
study, participants not 18 years or 
less (mean age 27.1 years). 

Arnold, Justin D, Sarkodie, Eleanor P, Coleman, 
Megan E et al. (2016) Incidence of Venous 
Thromboembolism in Transgender Women 

Excluded on population – adult 
study, participants not 18 years or 
less (mean age 33.2 years). 

Titles and abstracts 

identified, N= 1,997 

Full copies retrieved 

and assessed for 

eligibility, N= 54 

Excluded, N= 1,943 (not 

relevant population, design, 

intervention, comparison, 

outcomes, unable to 

retrieve) 

Publications included in 

review, N= 10 

Publications excluded 

from review, N= 44 

(refer to excluded 

studies list) 
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Study reference Reason for exclusion 
Receiving Oral Estradiol. The journal of sexual 
medicine 13(11): 1773–1777 

Asscheman, Henk, Giltay, Erik J, Megens, Jos A J 
et al. (2011) A long-term follow-up study of 
mortality in transsexuals receiving treatment with 
cross-sex hormones. European journal of 
endocrinology 164(4): 635–42 

Excluded on population – although 
some participants started gender-
affirming hormones when young, the 
study does not report the proportion 
who started treatment when 
18 years or less. Mean ages at start 
of treatment were 31.4 years 
(transfemales) and 26.1 years 
(transmales), suggesting the 
majority of participants were older 
than 18 years at the start of 
treatment. Outcomes not reported 
separately for people aged 18 years 
or less.  

Author not, found (2014) Hormone therapy for the 
treatment of gender dysphoria. Lansdale, PA: 
HAYES, Inc 

Full text paper not available. 

Baba, T., Endo, T., Honnma, H. et al. (2007) 
Association between polycystic ovary syndrome 
and female-to-male transsexuality. Human 
Reproduction 22(4): 1011–1016 

Excluded on population – although 
study included some younger 
people (age range 17 to 47), most 
participants were adults (mean age 
around 25 years) and the proportion 
who started treatment when 
18 years or less is not reported. 
Outcomes not reported separately 
for people aged 18 years or less. 

Becerra-Fernandez A, Perez-Lopez G, Roman MM 
et al. (2014) Prevalence of hyperandrogenism and 
polycystic ovary syndrome in female to male 
transsexuals. Endocrinologia y Nutricion: Organo 
de la Sociedad Espanola de Endocrinologia y 
Nutricion 61(7): 351–8 

Excluded on population – although 
study included some younger 
people (age range 18 to 45), most 
participants were adults (mean age 
around 25 years) and the proportion 
who started treatment when 
18 years or less is not reported. 
Outcomes not reported separately 
for people aged 18 years or less. 

Becker I, Auer M, Barkmann C et al. (2018) A 
Cross-Sectional Multicenter Study of 
Multidimensional Body Image in Adolescents and 
Adults with Gender Dysphoria Before and After 
Transition-Related Medical Interventions. Archives 
of Sexual Behavior 47(8): 2335–2347 

Excluded on population – study 
included people aged 14 to 21 
years. Outcomes not reported 
separately for people aged 18 years 
or less.  
Better evidence available – only 11 
participants received gender-
affirming hormones. The majority of 
the study cohort were either pre-
treatment, received puberty 
suppression alone, or received 
hormones and underwent surgery. 

Chew D, Anderson J, Williams K et al. (2018) 
Hormonal Treatment in Young People With Gender 
Dysphoria: A Systematic Review. Pediatrics 
141(4): e20173742 

Excluded on better available 
evidence - systematic review did not 
meta-analyse results from. 
Individual studies from this 
systematic review are either 
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Study reference Reason for exclusion 
included, or excluded because they 
did not meet the PICO criteria. 

Connolly MD, Zervos MJ, Barone CJ 2nd et al. 
(2016) The Mental Health of Transgender Youth: 
Advances in Understanding. The Journal of 
Adolescent Health: Official Publication of the 
Society for Adolescent Medicine 59(5): 489–495 

Excluded on intervention - review 
did not investigate gender-affirming 
hormones 

de Vries ALC, McGuire JK, Steensma TD et al. 
(2014) Young adult psychological outcome after 
puberty suppression and gender reassignment. 
Pediatrics 134(4): 696–704 

Exclude on intervention – all 
participants had surgery after 
gender-affirming hormones. Unable 
to determine whether changes were 
due to hormones or surgery. 
Complete data only available for 40 
patients. Details of gender-affirming 
hormones are poorly reported. 
Outcomes reported in other study 
(with a population that more closely 
matches PICO) 

Elamin MB, Garcia MZ, Murad MH et al. (2010) 
Effect of sex steroid use on cardiovascular risk in 
transsexual individuals: a systematic review and 
meta-analyses. Clinical Endocrinology 72(1): 1–10 

Exclude on population – all included 
studies conducted in adult 
population. Unclear whether 
hormones were started when 
participants were aged 18 years or 
less. Outcomes not reported by age 
at treatment initiation.  

Fernandez JD and Tannock LR (2016) Metabolic 
effects of hormone therapy in transgender patients. 
Endocrine Practice: Official Journal of the 
American College of Endocrinology and the 
American Association of Clinical Endocrinologists 
22(4): 383–8 

Excluded on population – adult 
study, participants not 18 years or 
less (mean ages 31 and 27 years). 

Fighera TM, Ziegelmann PK, Da Silva TR et al. 
(2019) Bone mass effects of cross-sex hormone 
therapy in transgender people: Updated systematic 
review and meta-analysis. Journal of the Endocrine 
Society 3(5): 943–964 

Excluded on population – all 
included studies conducted in adult 
population. Unclear whether 
hormones were started when 
participants were aged 18 years or 
less. Outcomes not reported by age 
at treatment initiation.  

Getahun D, Nash R, Flanders WD et al. (2018) 
Cross-sex Hormones and Acute Cardiovascular 
Events in Transgender Persons: A Cohort Study. 
Annals of Internal Medicine 169(4): 205–213 

Excluded on population – adult 
study, participants not 18 years or 
less. 

Gomez-Gil E, Zubiaurre-Elorza L, de Antonio IE et 
al. (2014) Determinants of quality of life in Spanish 
transsexuals attending a gender unit before genital 
sex reassignment surgery. Quality of Life 
Research: an International Journal of Quality of Life 
Aspects of Treatment, Care and Rehabilitation 
23(2): 669–76 

Excluded on population – although 
study included some younger 
people (age range 16 to 67), most 
participants were adults (mean age 
31.2 years) and the proportion who 
started treatment when 18 years or 
less is not reported. Outcomes not 
reported separately for people aged 
18 years or less. 

Gomez-Gil E, Zubiaurre-Elorza L, Esteva I et al. 
(2012) Hormone-treated transsexuals report less 

Excluded on population – adult 
study, participants not 18 years or 
less (mean age 24.6 years). 
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Study reference Reason for exclusion 
social distress, anxiety and depression. 
Psychoneuroendocrinology 37(5): 662–70 

Gooren LJ, van Trotsenburg MAA, Giltay EJ et al. 
(2013) Breast cancer development in transsexual 
subjects receiving cross-sex hormone treatment. 
The Journal of Sexual Medicine 10(12): 3129–34 

Excluded on population – study 
reports on cancer rates in people 
aged 18-80 years. The 3 cases of 
cancer all started gender-affirming 
hormone treatment >18 years. 

Grimstad FW, Boskey E, Grey M (2020) New-
Onset Abdominopelvic Pain After Initiation of 
Testosterone Therapy Among TransMasculine 
Persons: A Community-Based Exploratory Survey. 
LGBT health 7(5): Published Online:13 Jul 
2020https://doi.org/10.1089/lgbt.2019.0258 

Excluded on population – adult 
study, participants not 18 years or 
less. 

Hannema SE, Schagen SEE, Cohen-Kettenis PT 
et al. (2017) Efficacy and Safety of Pubertal 
Induction Using 17beta-Estradiol in Transgirls. The 
Journal of Clinical Endocrinology and Metabolism 
102(7): 2356–2363 

Excluded on better evidence 
available – small study (n=28) with 
high drop-out rate (n=16 at final 
follow-up). Same outcomes reported 
in larger studies.  

Jarin J, Pine-Twaddell E, Trotman G et al. (2017) 
Cross-Sex Hormones and Metabolic Parameters in 
Adolescents With Gender Dysphoria. Pediatrics 
139(5) 

Excluded on population and better 
evidence available. Although the 
study included some younger 
people (age range 13 to 25; mean 
age 16 and 18), the proportion who 
started treatment when 18 years or 
less is not reported. Outcomes not 
reported separately for people aged 
18 years or less. Outcomes were 
limited to physiological results 
(including haemoglobin, lipids and 
BMI). Follow-up only 6 months, 
other included studies report same 
outcomes with longer follow-up (12 
to 31 months).  

Keo-Meier CL, Herman LI, Reisner SL et al. (2015) 
Testosterone treatment and MMPI-2 improvement 
in transgender men: a prospective controlled study. 
Journal of consulting and clinical psychology 83(1): 
143–56 

Excluded on population – although 
study included some younger 
people (age range 18 to 54), most 
participants were adults (mean age 
26.6 years) and the proportion who 
started treatment when 18 years or 
less is not reported. Outcomes not 
reported separately for people aged 
18 years or less. 

Klaver M, de Mutsert R, Wiepjes CM et al. (2018) 
Early Hormonal Treatment Affects Body 
Composition and Body Shape in Young 
Transgender Adolescents. The Journal of Sexual 
Medicine 15(2): 251–260 

Excluded on outcomes – reported 
outcomes not included in PICO 
document. The risk of obesity with 
gender-affirmed hormones was 
reported in an included study. 

McFarlane T, Zajac JD, Cheung AS (2018) 
Gender-affirming hormone therapy and the risk of 
sex hormone-dependent tumours in transgender 
individuals-A systematic review. Clinical 
Endocrinology 89(6): 700-711 

Exclude on population – all included 
studies conducted in adult 
population. 
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Study reference Reason for exclusion 
Meriggiola MC, Armillotta F, Costantino A et al. 
(2008) Effects of testosterone undecanoate 
administered alone or in combination with letrozole 
or dutasteride in female to male transsexuals. The 
Journal of Sexual Medicine 5(10): 2442–53 

Excluded on population – adult 
study, participants not 18 years or 
less. 

Nota NM, Wiepjes CM, de Blok, CJM et al. (2018) 
The occurrence of benign brain tumours in 
transgender individuals during cross-sex hormone 
treatment. Brain: A Journal of Neurology 141(7): 
2047–2054 

Excluded on population – adult 
study, participants not 18 years or 
less. 

Oda H and Kinoshita T (2017) Efficacy of hormonal 
and mental treatments with MMPI in FtM 
individuals: Cross-sectional and longitudinal 
studies. BMC Psychiatry 17(1): 256 

Excluded on population – although 
study included some younger 
people (age range 15 to 43), most 
participants were adults (mean age 
around 25.6 years) and the 
proportion who started treatment 
when 18 years or less is not 
reported. Outcomes not reported 
separately for people aged 18 years 
or less. 

Olson-Kennedy J, Okonta V, Clark LF et al. (2018) 
Physiologic Response to Gender-Affirming 
Hormones Among Transgender Youth. The Journal 
of Adolescent Health: Official Publication of the 
Society for Adolescent Medicine 62(4): 397–401 

Excluded on population – although 
study included some younger 
people (age range 12 to 23; mean 
age 18 years). Outcomes not 
reported separately for people aged 
18 years or less. Outcomes limited 
to physiological results (including 
haemoglobin, lipids, liver enzymes 
and BMI). Same outcomes reported 
in included studies that had a less 
indirect population and a longer 
follow-up.  

Ott J, Kaufmann U, Bentz K et al. (2010) Incidence 
of thrombophilia and venous thrombosis in 
transsexuals under cross-sex hormone therapy. 
Fertility and sterility 93(4): 1267–72 

Excluded on population – adult 
study, participants not 18 years or 
less. 

Pakpoor J, Wotton CJ, Schmierer K et al. (2016) 
Gender identity disorders and multiple sclerosis 
risk: A national record-linkage study. Multiple 
sclerosis. Multiple Sclerosis Journal. 22(13): 1759–
1762 

Excluded on population – although 
study included some younger 
people, outcomes not reported 
separately for people aged 18 years 
or less. Also exclude for intervention 
– unclear if people received gender-
affirming hormones.  

Pyra M, Casimiro I, Rusie L et al. (2020) An 
Observational Study of Hypertension and 
Thromboembolism among Transgender Patients 
Using Gender-Affirming Hormone Therapy. 
Transgender Health 5(1): 1–9 

Excluded on population – adult 
study (age range 20-70). Age at 
which gender-affirming hormones 
started not reported. 

Quiros C, Patrascioiu I, Mora M et al. (2015) Effect 
of cross-sex hormone treatment on cardiovascular 
risk factors in transsexual individuals. Experience 
in a specialized unit in Catalonia. Endocrinologia y 
nutricion : organo de la Sociedad Espanola de 
Endocrinologia y Nutricion 62(5): 210–6 

Excluded on population – adult 
study, participants not 18 years or 
less. 
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Study reference Reason for exclusion 
Rowniak S, Bolt L, Sharifi C (2019) Effect of cross-
sex hormones on the quality of life, depression and 
anxiety of transgender individuals: A quantitative 
systematic review. JBI Database of Systematic 
Reviews and Implementation Reports 17(9): 1826–
1854 

Exclude on population – all included 
studies conducted in adult 
population. 

Sequeira GM, Kidd K, El Nokali NE et al. (2019) 
Early Effects of Testosterone Initiation on Body 
Mass Index in Transmasculine Adolescents. 
Journal of Adolescent Health 65(6): 818–820 

Exclude on outcome - study only 
reports BMI z-score over 12 month 
testosterone treatment. BMI not 
listed as an outcome of interest in 
the PICO document. Other included 
studies have investigated the impact 
of gender-affirming hormone 
treatment on CV risk profile, 
including longer term obesity rates, 
with a longer follow-up and more 
participants.  

Shim JY, Laufer MR, Grimstad FW (2020) 
Dysmenorrhea and Endometriosis in Transgender 
Adolescents. Journal of Pediatric and Adolescent 
Gynecology. Available online 11 June 2020. 
https://doi.org/10.1016/j.jpag.2020.06.001 

Exclude on population – only 2 
participants taking testosterone 
before diagnosis of dysmenorrhea. 

Slabbekoorn D, Van Goozen SHM, Gooren, LJG et 
al. (2001) Effects of cross-sex hormone treatment 
on emotionality in transsexuals. International 
Journal of Transgenderism 5(3): 
http://www.symposion.com/ijt/ijtvo05no03_02.htm 

Excluded on population – adult 
study (age range 21 to 28 years) 

Smith YLS., Van Goozen SHM, Kuiper AJ et al. 
(2005) Sex reassignment: Outcomes and 
predictors of treatment for adolescent and adult 
transsexuals. Psychological Medicine 35(1): 89–99 

Excluded on population – results on 
adults only used to assess hormone 
treatment.  

Sutherland N, Espinel W, Grotzke M et al. (2020) 
Unanswered Questions: Hereditary breast and 
gynecological cancer risk assessment in 
transgender adolescents and young adults. Journal 
of Genetic Counseling 29(4): 625–633 

Excluded on study type – narrative 
review of 3 case reports.  

van Velzen DM, Paldino A, Klaver M et al. (2019) 
Cardiometabolic Effects of Testosterone in 
Transmen and Estrogen Plus Cyproterone Acetate 
in Transwomen. The Journal of Clinical 
Endocrinology and Metabolism 104(6): 1937–1947 

Excluded on population – adult 
study, participants not 18 years or 
less. 

White Hughto JM and Reisner SL (2016) A 
Systematic Review of the Effects of Hormone 
Therapy on Psychological Functioning and Quality 
of Life in Transgender Individuals. Transgender 
Health 1(1): 21–31 

Exclude on population – all included 
studies conducted in adult 
population. 

Wiepjes CM, de Blok CJM, Staphorsius AS et al. 
(2020) Fracture Risk in Trans Women and Trans 
Men Using Long-Term Gender-Affirming Hormonal 
Treatment: A Nationwide Cohort Study. Journal of 
Bone and Mineral Research 35(1): 64–70 

Excluded on population – adult 
study, all participants started 
gender-affirming hormones after 
18 years.  

Wierckx K, Mueller S, Weyers S et al. (2012) Long-
term evaluation of cross-sex hormone treatment in 

Excluded on population – adult 
study, participants not 18 years or 
less. 
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Study reference Reason for exclusion 
transsexual persons. The Journal of Sexual 
Medicine 9(10): 2641–51 

Wierckx K, Van Caenegem E, Schreiner T et al. 
(2014) Cross-sex hormone therapy in trans 
persons is safe and effective at short-time follow-
up: results from the European network for the 
investigation of gender incongruence. The journal 
of sexual medicine 11(8): 1999–2011 

Excluded on population – adult 
study, participants not 18 years or 
less. 

Wilson R, Jenkins C, Miller H et al. (2006) The 
effect of oestrogen on cytokine and antioxidant 
levels in male to female transsexual patients. 
Maturitas 55(1): 14–8 

Excluded on population – adult 
study, participants not 18 years or 
less. 

Witcomb GL, Bouman WP, Claes L et al. (2018) 
Levels of depression in transgender people and its 
predictors: Results of a large matched control study 
with transgender people accessing clinical 
services. Journal of Affective Disorders 235: 308–
315 

Excluded on population – although 
study included some younger 
people (age range 15 to 79), most 
participants were adults (mean age 
around 30.4 years) and the 
proportion who started treatment 
when 18 years or less is not 
reported. Outcomes not reported 
separately for people aged 18 years 
or less. 
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Appendix E Evidence tables 
 

Study details Population Interventions Study outcomes Appraisal and Funding 

Full citation 
Achille, C., Taggart, 
T., Eaton, N.R. et al. 
(2020) Longitudinal 
impact of gender-
affirming endocrine 
intervention on the 
mental health and 
well-being of 
transgender youths: 
Preliminary results. 
International Journal 
of Pediatric 
Endocrinology 
2020(1): 8 
 
Study location 
Single centre, New 
York, United States 
 
Study type 
Prospective 
longitudinal study 

 

Study aim  

To assess the 
psychological 
wellbeing and quality 
of life in children and 
adolescents who have 
sought endocrine 

Inclusion and exclusion 
not reported- it appears 
from the description in 
the publication that all 
people referred for 
gender dysphoria were 
invited to participate, 
and the vast majority 
agreed. Of the 
95 treatment naïve 
people who entered the 
study, 50 people 
completed all follow-up 
questionnaires and were 
included in the analysis. 
No description of the 
45 people without 
follow-up data reported.  

 

The study included 
50 children, adolescents 
and young adults with 
gender dysphoria. 

Intervention 

 

Endocrine interventions 
(the collective term used 
by authors for puberty 
suppression and gender-
affirming hormones) were 
introduced as per 
Endocrine Society and 
the World Professional 
Association for 

Critical Outcomes 

Impact on mental health 

Depression symptoms were assessed using 
the Center for Epidemiologic Studies 
Depression Scale (CESD-R). Statistically 
significant improvements in CESD-R score 
were observed from baseline (initial 
assessment; 21.4 points) to about 12 months 
follow-up (13.9 points; p<0.001). 

Regression analysis, controlling for reported 
medicines for mental health problems and 
engagement in counselling, found no 
statistically significant change from baseline in 
transfemales (p=0.27) and transmales 
(p=0.43). 

 

The Patient Health Questionnaire Modified for 
Teens (PHQ 9_Modified for Teens) was also 
used to assess depression symptoms. 
Depression scores improved from baseline 
(p< 0.001; absolute scores not reported 
numerically).  

Regression analysis, controlling for reported 
medicines for mental health problems and 
engagement in counselling, found no 
statistically significant change from baseline in 
transfemales (p=0.07) and transmales 
(p=0.67). 

 

Suicidal ideation measured using the 
additional questions from the PHQ 9_Modified 
for Teens, was presented in 10% (5/50) of 

This study was appraised 
using the Newcastle-Ottawa 
tool for cohort studies. 

 

Domain 1: Selection domain 

1. b) somewhat 
representative 

2. c) no-non exposed cohort 
3. a) secure record 

4. b) no 

Domain 2: Comparability 

1. c) no comparator 
Domain 3: Outcome 

1.  c) self-report 

2.  a) yes – 6 monthly 
assessment up to 12 
months (preliminary 
results from an ongoing 
study) 

3. c) Follow up rate less than 
80% and no description of 
those lost 

 

Overall quality is assessed 
as poor 

 
Other comments:  Although 
regression analysis results for 
some outcomes were 
controlled for use of medicines 
for mental health problems, 
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intervention to help 
with gender dysphoria. 

 

Study dates 

Study recruitment ran 
from December 2013 
to December 2018; 
study is ongoing 

 
 

17 transfemales and 
33 transmales. 

 

Diagnostic criteria for 
gender dysphoria not 
reported.  

 

Mean age at baseline 
was 16.2 years (SD 
2.2).  

 

Mean age at the start of 
gender-affirming 
hormone treatment not 
reported.  

 

 

 

 

 

Transgender Health  
(WPATH) guidelines.  

 

Puberty suppression was:  

• GnRH agonist and/or 
anti-androgens 
(transfemales) 

• GnRH agonist or 
medroxyprogesterone 
(transmales) 

 

Average duration of 
GnRH analogue 
treatment not reported.  

 

Once eligible, gender-
affirming hormones were 
offered, these were: 

• Oestradiol 
(transfemales) 

• Testosterone 
(transmales) 

Doses and route of 
administration not 
reported. 

 

After about 12-months 
treatment (‘wave 3’ in the 
study): 

• 24 people (48%) 
were on gender-
affirming hormones 
alone 

• 12 people (24%) 
were on puberty 
suppression alone 

participants at baseline and 6% (3/50) at 
about 12-month follow-up, no statistical 
analysis reported.  

The study also reported results by gender: 

In transfemales, 11.8% (2/17) had suicidal 
ideation at baseline compared with 5.9% 
(1/17) at 12-month follow-up (no statistically 
analysis reported) 

In transmales, 9.1% (3/33) had suicidal 
ideation at baseline compared with 6.1% 
(2/33) at 12-month follow-up (no statistically 
analysis reported) 

 

Impact on quality of life 

Quality of Life Enjoyment and Satisfaction 
Questionnaire (QLES-Q-SF) scores:  there 
was no statistically significant change in score 
from baseline to about 12-months (p=0.085; 
absolute scores not reported numerically). 

Regression analysis, controlling for reported 
medicines for mental health problems and 
engagement in counselling, found not 
statistically significant change from baseline in 
transfemales (p=0.06) and transmales 
(p=0.08). 

 

No other critical or important outcomes 
reported 

details of these is not 
reported. Other co-morbidities 
not reported.  

 

Source of funding: None 
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Study details Population Interventions Study outcomes Appraisal and Funding 

• 11 people (22%) 
were on both gender-
affirming hormones 
and puberty 
suppression 

• 3 people (6%) were 
on no endocrine 
intervention 

Results not represented 
separately for the sub-
group of people who 
received gender-affirming 
hormones. 

 

Average duration of 
treatment with gender-
affirming hormones not 
reported. 

 

Comparison 

 

No comparison group. 
Change overtime 
reported. 

 

Study details Population Interventions Study outcomes Appraisal and Funding 

Full citation 
Allen, LR, Watson, LB, 
Egan, AM et al. (2019) 
Well-being and 
suicidality among 
transgender youth 
after gender-affirming 
hormones. Clinical 
Practice in Pediatric 

The study included 
adolescents and young 
adults (age range 13-
20 years) who received 
services for gender 
dysphoria in a clinic in 
the United States. 
Participants were 
required to have 
received gender-

39 participants received 
gender-affirming 
hormones only 
 
8 participants received a 
GnRH analogue followed 
by gender-affirming 
hormones. 
 

Critical Outcomes 
Impact on mental health 
The Ask Suicide-Screening Questions (ASQ) 
instrument was used to assess suicidality. 
Following an average of about 12 months 
treatment with gender-affirming hormones, 
adjusted mean ASQ score was statistically 
significantly lower (from 1.11 [standard error 

This study was appraised 
using the Newcastle-Ottawa 
tool for cohort studies. 
 
Domain 1: Selection domain 
1. b) somewhat 

representative 
2. c) no-non exposed cohort 
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Psychology 7(3): 302-
311 
 
Study location 
Single centre, Kansas 
City, United States 
 
Study type 
Retrospective 
longitudinal study 
 
Study aim  
To examine suicidality 
and general well-being 
following 
administration 
of gender-affirming 
hormones. 
 
Study dates 
Participants first 
presented to the clinic 
between 2015 and 
2018. 

affirming hormones for 
at least 3 months, and 
have pre-test and final 
assessment data points. 
No exclusion criteria 
reported.   
 
In total 47 adolescents 
and young adults with 
gender dysphoria were 
included: 14 
transfemales (sex 
assigned at birth male) 
and 33 transmales (sex 
assigned at birth 
female). 
 
Diagnostic criteria for 
gender dysphoria not 
reported.  
 
Mean age at pre-test 
(before administration of 
gender-affirming 
hormones) was 
16.59 years (range 
13.73 to 19.04). 
 
Mean age at the start of 
treatment in the sub-
group who received 
gender-affirming 
hormones-only was 
16.72 years.  
 
Mean age at the start of 
treatment with gender-
affirming hormones in 
people who previously 

Mean duration of 
treatment in the gender-
affirming hormones only 
subgroup was 366 days.  
 
Mean duration of gender-
affirming hormone 
treatment in people who 
had previously received a 
GnRH analogue was not 
reported. 
 
Mean duration of 
treatment with a GnRH 
analogue was not 
reported. 
 
Participants were 
assessed at the start of 
treatment and at least 3 
months after treatment.  
 

(SE) 0.22] at baseline to 0.27 [SE 0.12] at 
final assessment; p<0.001). 
 
The authors also reported change in ASQ 
separately for transfemales (from 1.21 [SE 
0.36] at baseline to 0.24 [SE 0.19] at final 
assessment) and transmales (from 1.01 [SE 
0.36] at baseline to 0.29 [0.13] at final 
assessment). There was no statistically 
significant difference in change from baseline 
between transfemales and transmales 
(p=0.79) 
 
Impact on quality of life 
Assessed using the General Well-Being Scale 
(GWBS) of the Pediatric Quality of Life 
Inventory. Following an average of about 
12 months treatment with gender-affirming 
hormones, adjusted mean GWBS score was 
statistically significantly higher (from 61.7 [SE 
2.43] at baseline to 70.23 [2.15] at final 
assessment; p<0.002). 
 
The authors also reported change in GWBS 
of the Pediatric Quality of Life Inventory for 
transfemales (from 58.44 [SE 4.09] at 
baseline to 69.52 [SE 3.62] at final 
assessment) and transmales (from 64.95 [SE 
2.66] at baseline to 70.94 [2.35] at final 
assessment). There was no statistically 
significant difference in change from baseline 
between transfemales and transmales 
(p=0.32) 
  
No other critical or important outcomes 
reported 

3. a) secure record 
4. b) no 
Domain 2: Comparability 
2. c) no comparator 
Domain 3: Outcome 
1.  b) record linkage 
2.  a) yes – mean duration of 

treatment was 366 days 
3.  a) complete follow up - all 

subjects accounted for 
 
Overall quality is assessed 
as poor 
 
Other comments: None  
 
Source of funding:  Not 
reported 
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received a GnRH 
analogue was not 
reported.  
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Full citation 
Kaltiala, R., Heino, E., 
Tyolajarvi, M. et al. 
(2020) Adolescent 
development and 
psychosocial 
functioning after 
starting cross-sex 
hormones for gender 
dysphoria. Nordic 
Journal of Psychiatry 
74(3): 213-219 
 
Study location 
Single centre, 
Tampere, Finland 
 
Study type 
Retrospective chart 
review 
 
Study aim  
To evaluate the 
psychosocial 
functioning 
and need for mental 
health treatment  
during the gender 
identity diagnostic 
phase and after about 

The study included 
adolescents who were 
referred to the gender 
identity service before 
they 18 years old, were 
diagnosed with gender 
dysphoria, received 
gender-affirming 
hormones and 
completed a follow-up of 
approximately 
12 months after starting 
hormones. 

 

In total 52 adolescents 
were included, 
comprising of 11 
transfemales and 
41 transmales.  

 

Gender dysphoria was 
diagnosed according to 
International 
Classification of Disease 
10 (ICD-10). The 
authors state that the 
corresponding diagnosis 
to ‘gender dysphoria’ in 

Intervention referred to as 
‘hormonal sex 
reassignment treatment’ 
– details of intervention 
not reported, although 
gender-affirming 
hormones were 
prescribed to all 
participants. It is not clear 
from the study whether 
additional interventions 
were prescribed.  
 
Medical records reviewed 
for the ‘real-life phase’ – 
the approximately 12 
months follow-up period 
for this population in 
Finland.  

 

Critical Outcomes 

Impact on mental health 

Of the 52 people who received gender-
affirming hormones, 50% (26/52) needed 
mental health treatment before or during the 
assessment and 46% (24/51) needed mental 
health treatment during the 12-month ‘real life’ 
phase (no statistically significant difference).  

For specific symptoms / conditions: 

• depression: 54% (28/52) needed 
treatment before or during the 
assessment and 15% (8/52) needed 
treatment during the 12-month ‘real life’ 
phase (statistically significant reduction, 
p<0.001) 

• anxiety: 48% (25/52) needed treatment 
before or during the assessment and 15% 
(8/52) needed treatment during the 12-
month ‘real life’ phase (statistically 
significant reduction, p<0.001) 

• suicidality/self-harm: 35% (18/52) needed 
treatment before or during the 
assessment and 4% (2/52) needed 
treatment during the 12-month ‘real life’ 
phase (statistically significant reduction, 
p<0.001) 

• conduct problems/antisocial: 14% (7/52) 
needed treatment before or during the 

This study was appraised 
using the Newcastle-Ottawa 
tool for cohort studies. 

 

Domain 1: Selection domain 

1.  b) somewhat 
representative 

2.  c) no-non exposed cohort 

3. a) secure record 

4. b) no 

Domain 2: Comparability 

1. c) cohorts are not 
comparable on the basis 
of the design or analysis 
controlled for confounders 

Domain 3: Outcome 

1.  b) record linkage 

2.  a) yes – 12 month follow-
up 

3.  a) complete follow up - all 
subjects accounted for 

 

Overall quality is assessed 
as poor 
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a year on gender-
affirming hormones. 
 
Study dates 
2011 to 2017 
 

the ICD-10 is 
‘transsexualism’.  

 

Mean age at diagnosis 
18.1 years (range 15.2 
to 19.9) 

assessment and 6% (3/52) needed 
treatment during the 12-month ‘real life’ 
phase (no statistically significant 
difference, p= 0.18) 

• psychotic symptoms/psychosis: 2% (1/52) 
needed treatment before or during the 
assessment and 4% (2/52) needed 
treatment during the 12-month ‘real life’ 
phase (no statistically significant 
difference, p= 0.56) 

• substance abuse: 4% (2/52) needed 
treatment before or during the 
assessment and 2% (1/52) needed 
treatment during the 12-month ‘real life’ 
phase (no statistically significant 
difference, p= 0.56) 

• autism: 12% (6/52) needed treatment 
before or during the assessment and 6% 
(3/52) needed treatment during the 12-
month ‘real life’ phase (no statistically 
significant difference, p= 0.30) 

• ADHD: 10% (5/52) needed treatment 
before or during the assessment and 2% 
(1/52) needed treatment during the 12-
month ‘real life’ phase (no statistically 
significant difference, p= 0.09) 

• eating disorder: 2% (1/52) needed 
treatment before or during the 
assessment and 2% (1/52) needed 
treatment during the 12-month ‘real life’ 
phase (no statistically significant 
difference, p= 1.0). 

No details of actual treatment reported.  
 

Important Outcomes 

Psychosocial Impact 

Study reported on measures of functioning in 
different domains of adolescent development, 

Other comments: None 

 

Source of funding: No source 
of funding reported 
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reported over the approximately 12-month 
period after starting gender-affirming 
hormones (referred to as the ‘real-life phase’ 
in Finland) 

 

Significantly fewer participants were living 
with parent(s)/ guardians during the real-life 
phase (40%; 21/50) compared with during 
gender identity assessment (73%; 38/52; 
p=0.001)) 

 

There was a statistically significant reduction 
in the number of participants with normative 
peer contacts, from gender identity 
assessment (89%; 46/52) to the real-life 
phase (81%; 42/52; p<0.001).  

 

There was no significant difference in the 
number of participants who were progressing 
normally in school or work during gender 
identity assessment (64%; 33/52) compared 
with the real-life phase (60%; 31/52). 

 

There was no significant difference in the 
number of participants who have been dating 
or were in steady relationships during gender 
identity assessment (62%; 32/50) compared 
with the real-life phase (58%; 30/52). 

 

There was no significant difference in the 
number of participants who were able to deal 
with matters outside of the home in an age-
appropriate manner during gender identity 
assessment (81% (42/52) compared with the 
real-life phase  (81%; 42/52) 
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No other critical or important outcomes 
reported 
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Full citation 
Khatchadourian K, 
Amed S, Metzger DL 
(2014) Clinical 
management of youth 
with gender dysphoria 
in Vancouver. The 
Journal of pediatrics 
164(4): 906-11 
 
Study location 
Single centre study, 
Vancouver, Canada 
 
Study type 
Retrospective chart 
review 

 
Study aim  
To describe the 
patient characteristics, 
clinical management, 
and response to 
treatment in a cohort 
of people seen in a 
single clinic.  
 
Study dates 
1998 to 2011 

Inclusion criteria were at 
least Tanner stage 2 
pubertal development, 
previous assessment by 
a mental health 
professional and a 
confirmed diagnosis of 
gender dysphoria 
(diagnostic criteria not 
specified). No exclusion 
criteria are specified. 
 
63 children, adolescents 
and young people with 
gender dysphoria who 
started gender-affirming 
hormones, out of 84 
young people seen in 
the unit between 1998 
and 2011. 
39 transfemales and 
24 transmales. 
 
Diagnostic criteria for 
gender dysphoria not 
reported.  

 
Mean age at the start of 
gender-affirming 
hormone treatment was 
17.4 years (SD 1.9). 
 
 

Intervention 
Transfemales: Oestrogen 
(oral micronized 17β-
oestradiol) 
Transmales: 
Testosterone (injectable 
testosterone enanthate 
and/or cypionate) 
 
19 participants (30%) had 
previously received a 
GnRH analogue. The 
median time from start of 
GnRH analogue to start 
of gender-affirming 
hormones was 
11.3 months (range 2.2 to 
42.0). 11 participants 
continued GnRH 
analogues after starting 
gender-affirming 
hormones. 
 
Average duration of 
treatment with a GnRH 
analogue not reported 
 
Comparison 
No comparator 

Critical Outcomes 
 
No critical outcomes assessed. 
 
Important outcomes 
 

Safety  
Of the 63 participants who received gender-
affirming hormones: 

• No participants permanently discontinued 
gender-affirming hormones 

• 3 participants (5%) temporarily 
discontinued treatment: 

o 2 transmales due to concomitant 
mental health comorbidities 

o 1 transmale due to androgenic 
alopecia.  

o No transfemale stopped 
treatment. 

The authors report that all patients 
eventually restarted gender-affirming 
hormones, although they do not 
report how long treatment was 

This study was appraised 
using the Newcastle-Ottawa 
tool for cohort studies. 

 

Domain 1: Selection domain 

1. b) somewhat 
representative 

2. c) no-non exposed cohort 

3. a) secure record* 

4. b) no 

Domain 2: Comparability 

1. c) cohorts are not 
comparable on the basis 
of the design or analysis 
controlled for confounders 

Domain 3: Outcome 

1.  b) record linkage 

2.  b) no – although follow-up 
time is reported for 
patients with more than 1 
clinic visit, duration of 
treatment with gender-
affirming hormones is not 
reported 

3.  c) incomplete - missing 
data 

 

Overall quality is assessed 
as poor 
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stopped for, or what the effect of 
stopped treatment was.  

• No participants reported major 
complications  

• 12 participants (19%) had minor 
complications: 

o 7 transmales had severe acne 
(requiring isotretinoin) 

o 1 transmale had andogenic 
alopecia 

o 3 transmales had mild 
dyslipidaemia (levels not 
reported) 

o 1 transmale had significant mood 
swings 

o No transfemales had minor 
complications 

Other comments: Mental 
health comorbidity was 
reported for all participants but 
not for the gender-affirming 
hormone cohort separately. 
Concomitant use of other 
medicines was not reported. 

 

Source of funding: No source 
of funding identified. 
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Full citation 
Klaver, Maartje, de 
Mutsert, Renee, van 
der Loos, Maria A T C 
et al. (2020) Hormonal 
Treatment and 
Cardiovascular Risk 
Profile in Transgender 
Adolescents. 
Pediatrics 145(3) 
 
Study location 
Single centre, 
Amsterdam, 
Netherlands 
 

Participants were 
included if i) they had 
started GnRH analogue 
treatment before 
18 years, ii) if whole 
body dual-energy 
radiograph 
absorptiometry was 
performed at 
least once during 
treatment (4 months 
before or after the start 
of GnRH analogues or 
gender-affirming 
hormones, or 

Transfemales:  
Oestrogen (17-β 
oestradiol [E2]) orally, 
starting with 5 mcg/kg 
body weight per day, 
which was increased 
every 6 months until the 
maintenance dose of 
2 mg per day was 
reached. 
 
Transmales: mixed 
testosterone esters 
(Sustanon), 25 mg/m2 
body surface area every 
2 weeks intramuscularly,  

Critical Outcomes 
 
No critical outcomes assessed. 
 
Important outcomes 
 

Safety  
Safety outcomes reported separately for 
transfemales and transmales.  

 

For transfemales, from the start of gender-
affirming hormone treatment to age 22 years: 

• Mean BMI statistically significantly 
increased (mean change +1.9, 95% CI 
0.6 to 3.2, p<0.005; mean BMI at 

This study was appraised 
using the Newcastle-Ottawa 
tool for cohort studies. 

 

Domain 1: Selection domain 

1. b) somewhat 
representative 

2. c) no-non exposed cohort 

3. a) secure record* 

4. b) no 

Domain 2: Comparability 

1. c) cohorts are not 
comparable on the basis 
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Study type 
Retrospective chart 
review  
 
Study aim  
To examine the 
effects of treatment on 
changes in 
cardiovascular 
risk factors, including 
BMI, blood 
pressure, insulin 
sensitivity, and lipid 
levels. 
 
Study dates 
1998-2015 
 
 

within 1.5 years before 
or after the 
22nd birthday), iii) if 
they were likely to have 
had at least 1 medical 
consultation in young 
adulthood. 
 
The study included 
192 young people with 
dysphoria who met the 
above inclusion criteria: 
71 transfemales and 
121 transmales.  
 
Gender dysphoria was 
diagnosed according to 
the Diagnostic and 
Statistical 
Manual of Mental 
Disorders, Fourth 
Edition criteria.  
 
 
Mean age at the start of 
gender-affirming 
hormones was 
16.4 years (SD 1.1) for 
transfemales and 
16.9 years (SD 0.9) for 
transmales. 

increased every 6 months 
to maintenance dose of 
250 mg every 3 to 
4 weeks. 
 
When GnRH analogues 
were started after the age 
of 16 years a different 
hormone starter dose 
was used (1 mg 
oestrogen daily and 
75 mg testosterone 
weekly). 
 
 
Median (IQR) duration of 
GnRH analogue 
(monotherapy) was 
2.1 years (1.0 to 2.7) in 
transfemales and 1.0 (0.5 
to 2.9) for transmales. 

22 years= 23.2, 95% CI 21.6 to 24.8). At 
age 22 years, 9.9% of the cohort were 
obese, compared with 3.0% in reference 
cisgender population1. 

• Mean systolic blood pressure (SBP) did 
not significantly change (mean change -
3 mmHg, 95% CI -8 to 2; mean SBP at 22 
years= 117 mmHg, 95% CI 113 to 122) 

• Mean diastolic blood pressure (DBP) 
statistically significantly increased (mean 
change +6 mmHg, 95% CI 3 to 10, 
p<0.001; mean DBP at 22 years= 
75 mmHg, 95% CI 72 to 78) 

• Mean glucose level did not significantly 
change (mean change +0.1 mmol/L, 95% 
CI -0.1 to 0.2; mean glucose level at 22 
years= 5.0 mmol/L, 95% CI 4.8 to 5.1)  

• Mean insulin level did not significantly 
change (mean change +2.7 mU/L, 95% 
CI -1.7 to 7.1; mean insulin level at 
22 years= 5.0 mU/L (4.8 to 5.1) 

• Insulin resistance (mean Homeostatic 
Model Assessment of Insulin Resistance 
[HOMA-IR]) did not significantly change 
(mean change +0.7, 95% CI -0.2 to 1.5; 
mean HOMA-IR at 22 years 2.9, 95% CI 
1.9 to 3.9) 

• Mean total cholesterol did not significantly 
change (mean change +0.1 mmol/L, 95% 
CI -0.2 to 0.4; mean total cholesterol at 
22 years 4.1 mmol/L, 95% CI 3.8 to 4.4)  

• Mean HDL cholesterol did not significantly 
change (mean change +0.0 mmol/L, 95% 
CI -0.1 to 0.2; mean HDL cholesterol at 
22 years 1.6 mmol/L, 95% CI 1.4 to 1.7) 

• Mean LDL cholesterol did not significantly 
change (mean change +0.0 mmol/L, 95% 

of the design or analysis 
controlled for confounders 

Domain 3: Outcome 

1.  b) record linkage 

2.  a) yes- follow-up from 
start of gender-affirming 
hormones to age 22 
years, around 5 years 

3.  a) complete follow up - all 
subjects accounted for 

 

Overall quality is assessed 
as poor 

 
Other comments: None 

 

Source of funding: No external 
funding 
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CI -0.3 to 0.2; mean LDL cholesterol at 
22 years 2.0 mmol/L, 95% CI 1.8 to 2.3) 

• Mean triglycerides statistically significantly 
increased (mean change +0.2 mmol/L, 
95% CI 0.0 to 0.5, p<0.05; triglyceride 
level at 22 years 1.1 mmol/L, 95% CI 0.9 
to 1.4) 

 

For transmales, from the start of gender-
affirming hormone treatment to age 22 years: 

• Mean BMI statistically significantly 
increased (mean change +1.4, 95% CI 
0.8 to 2.0, p<0.005; mean BMI at 
22 years= 23.9, 95% CI 23.0 to 24.7). At 
age 22 years, 6.6% of the cohort were 
obese, compared with 2.2% in reference 
cisgender population1.  

• Mean systolic blood pressure (SBP) 
statistically significantly increased (mean 
change +5 mmHg, 95% CI 1 to 9; mean 
SBP at 22 years= 126 mmHg, 95% CI 
122 to 130) 

• Mean diastolic blood pressure (DBP) 
statistically significantly increased (mean 
change +6 mmHg, 95% CI 4 to 9, 
p<0.001; mean DBP at 22 years= 
74 mmHg, 95% CI 72 to 77) 

• Mean glucose level did not significantly 
change (mean change 0.0 mmol/L, 95% 
CI -0.2 to 0.2; mean glucose level at 22 
years= 4.8 mmol/L, 95% CI 4.7 to 5.0)  

• Mean insulin level statistically significantly 
decreased (mean change -2.1 mU/L, 95% 
CI -3.9 to -0.3, p<0.05; mean insulin level 
at 22 years= 8.6 mU/L (6.9 to 10.2) 

• Insulin resistance (mean Homeostatic 
Model Assessment of Insulin Resistance 
[HOMA-IR]) statistically significantly 
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decreased (mean change -0.5, 95% CI -
1.0 to -0.1, p<0.05; mean HOMA-IR at 
22 years 1.8, 95% CI 1.4 to 2.2) 

• Mean total cholesterol statistically 
significantly increased (mean change 
+0.4 mmol/L, 95% CI 0.2 to 0.6, p<0.001; 
mean total cholesterol at 22 years 
4.6 mmol/L, 95% CI 4.3 to 4.8)  

• Mean HDL cholesterol statistically 
significantly decreased (mean change -
0.3 mmol/L, 95% CI -0.4 to -0.2, p<0.001; 
mean HDL cholesterol at 22 years 
1.3 mmol/L, 95% CI 1.2 to 1.3) 

• Mean LDL cholesterol statistically 
significantly increased (mean change 
+0.4 mmol/L, 95% CI 0.2 to 0.6, p<0.001; 
mean LDL cholesterol at 22 years 
2.6 mmol/L, 95% CI 2.4 to 2.8) 

• Mean triglycerides statistically significantly 
increased (mean change +0.5 mmol/L, 
95% CI 0.3 to 0.7, p<0.001; triglyceride 
level at 22 years 1.3 mmol/L, 95% CI 1.1 
to 1.5) 

1 Reference population taken from Fredriks et al. (2000) 
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Full citation 
Klink D, Caris M, 
Heijboer A et al. 
(2015) Bone mass in 
young adulthood 
following 
gonadotropin-
releasing hormone 
analog treatment and 
cross-sex hormone 
treatment in 
adolescents with 
gender dysphoria. The 
Journal of Clinical 
Endocrinology and 
Metabolism 100(2): 
e270-5 
 
Study location 
Single centre, 
Amsterdam, 
Netherlands 
 

Study type 
Retrospective 
longitudinal study 

 
Study aim  
To assess peak bone 
mass in young adults 
with gender dysphoria 
who had received 
GnRH analogues and 
gender-affirming 
hormones during their 
pubertal years. 
 
Study dates 

34 young people with 
gender dysphoria who 
received GnRH 
analogues, gender-
affirming hormones and 
gonadectomy.  
 
The study included 15 
transfemales and 19 
transmales; mean age 
at start of gender-
affirming hormones was 
16.6 years (SD 1.4) and 
16.4 years (SD 2.3) 
respectively.  
 
Participants were 
required to meet the 
DSM-IV-TR criteria for 
gender identity disorder 
of adolescence. 
Participants were 
included if they had 
undergone 
gonadectomy between 
June 1998 and August 
2012, and they were at 
least 21 years old when 
they had the surgery. 
Bone mineral density 
data were also required 
at the start of GnRH 
analogue, gender-
affirming hormones and 
at the age of 22 years. 
 
No concomitant 
treatments were 
reported. 

Intervention 

 

Transfemales - oral 17-β 
oestradiol 

(incremental dosing) 

 

Transmales – IM 
testosterone (Sustanon 
250 mg/ml; incremental 
dosing) 

 

Median duration of 
treatment with gender-
affirming hormones for 
transfemales was 
5.8 years (range 3.0 to 
8.0) and for transmales 
was 5.4 years (range 2.8 
to 7.8).  

 

The GnRH analogue was 
SC triptorelin 3.75 mg 
every 4 weeks. 

 

No details of 
gonadectomy reported.  

 

Comparison 

 

No comparison group. 
Comparison over time 
reported. 

Critical outcomes 

 

No critical outcomes reported 

 

Important outcomes 

 

Safety 

 

Bone density: lumbar spine 
 
Lumbar spine bone mineral apparent 
density (BMAD)  

Change from starting gender-affirming 
hormones to age 22 years in transfemales- 
Mean (SD); g/m3 

• Start of gender-affirming hormones: 0.22 
(0.02) 

• Age 22 years: 0.23 (0.03) 

• p=0.003 
z-score (range) 

• Start of gender-affirming hormones: -0.90 
(0.80) 

• Age 22 years: -0.78 (1.03) 

• No statistically significant difference 
Change from starting gender-affirming 
hormones to age 22 years in transmales- 
Mean (SD); g/m3 

• Start of gender-affirming hormones: 0.24 
(0.02) 

• Age 22 years: 0.25 (0.28 

• p=0.001 
z-score (SD) 

• Start of gender-affirming hormones: -0.50 
(0.81) 

• Age 22 years: -0.033 (0.95) 

• p=0.002 

This study was appraised 
using the Newcastle-Ottawa 
tool for cohort studies. 

 

Domain 1: Selection domain 

1. b) somewhat 
representative 

2. c) no-non exposed cohort 

3. a) secure record* 

4. b) no 

Domain 2: Comparability 

1. c) cohorts are not 
comparable on the basis 
of the design or analysis 
controlled for confounders 

Domain 3: Outcome 

1. b) record linkage 

2. a) yes – mean duration of 
gender-affirming hormone 
treatment was 5.8 and 
5.4 years. 

3. c) follow-up rate variable 
across timepoints and no 
description of those lost 

 

Overall quality is assessed 
as poor 

 
Other comments: Within 
person comparison. Small 
numbers of participants in 
each subgroup. No 
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Gonadectomy took 
place between June 
1998 and August 2012 

 
At the start of gender-
affirming hormone 
treatment, in the 
transfemale subgroup 
the median Tanner P 
was 4 (IQR 2) and the 
median Tanner G was 
12 (IQR 11). In the 
transmale subgroup the 
median Tanner B was 5 
(IQR 2) and the median 
Tanner P was 5 (IQR 0). 

 

Lumbar spine bone mineral density (BMD)  

Change from starting gender-affirming 
hormones to age 22 years in transfemales- 
Mean (SD); g/m2 

• Start of gender-affirming hormones: 0.84 
(0.11) 

• Age 22 years: 0.93 (0.10) 

• p<0.001 
z-score (range) 

• Start of gender-affirming hormones: -1.01 
(0.98) 

• Age 22 years: -1.36 (0.83) 

• No statistically significant difference 

Change from starting gender-affirming 
hormones to age 22 years in transmales- 
Mean (SD); g/m2 

• Start of gender-affirming hormones: 0.91 
(0.10) 

• Age 22 years: 0.99 (0.13) 

• P<0.001 
z-score (range) 

• Start of gender-affirming hormones: -0.72 
(0.99) 

• Age 22 years: -0.33 (1.12) 

• No statistically significant difference  

 

Bone density: femoral region, 
nondominant side 
 
Femoral region, nondominant side BMAD  

Change from starting gender-affirming 
hormones to age 22 years in transfemales- 
Mean (SD); g/m3 

• Start of gender-affirming hormones: 0.26 
(0.04) 

• Age 22 years: 0.28 (0.05) 

concomitant treatments or 
comorbidities were reported.   

 

Source of funding: None 
disclosed 
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• No statistically significant difference 
z-score (SD) 

• Start of gender-affirming hormones: -1.57 
(1.74) 

• Age 22 years: Not reported 

• No statistical analysis reported 
Change from starting gender-affirming 
hormones to age 22 years in transmales- 
Mean (SD); g/m3 

• Start of gender-affirming hormones: 0.31 
(0.04) 

• Age 22 years: 0.33 (0.05) 

• p=0.010 
z-score (SD) 

• Start of gender-affirming hormones: -0.28 
(0.74) 

• Age 22 years: Not reported 

• No statistical analysis reported  
 
Femoral region, nondominant side BMD  

Change from starting gender-affirming 
hormones to age 22 years in transfemales- 
Mean (SD); g/m2 

• Start of gender-affirming hormones: 0.87 
(0.08) 

• Age 22 years: 0.94 (0.11) 

• P=0.009 
z-score (SD) 

• Start of gender-affirming hormones: -0.95 
(0.63) 

• Age 22 years: -0.69 (0.74) 

• No statistically significant difference 
Change from starting gender-affirming 
hormones to age 22 years in transmales- 
Mean (SD); g/m2 

• Start of gender-affirming hormones: 0.88 
(0.09) 

• Age 22 years: 0.95 (0.10) 
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• P<0.001 
z-score (SD) 

• Start of gender-affirming hormones: -0.35 
(0.79) 

• Age 22 years: -0.35 (0.74) 

• p=0.006 
 

 

Study details Population Interventions Study outcomes Appraisal and Funding 

Full citation 
Kuper, Laura E, 
Stewart, Sunita, 
Preston, Stephanie et 
al. (2020) Body 
Dissatisfaction and 
Mental Health 
Outcomes of Youth on 
Gender-Affirming 
Hormone Therapy. 
Pediatrics 145(4) 
 
Study location 
Single centre, Texas, 
USA 
 
Study type 
Prospective 
longitudinal study 
 
Study aim  
To: 

• explore how 
baseline body 
dissatisfaction, 
depression, and 
anxiety symptoms 
vary by gender, 

148 children and 
adolescents with gender 
dysphoria, n=148, of 
whom: 

• 25 received puberty 
suppression only 

• 93 received gender-
affirming hormone 
therapy only 

• 30 received both 
Results for treatments 
reported separately. 
 
Mean age at initial 
assessment was 
15.4 years (range 9 to 
18). 
 
Mean age at start of 
gender-affirming 
hormone therapy was 
16.2 years (range 13.2 
to 18.6). 
 
All participants met the 
Diagnostic and 
Statistical 

Hormone therapy, guided 
by Endocrine Society 
Clinical Practice 
Guidelines  
 
Follow-up at least 
18 months from initial 
assessment at the clinic.  
 
Mean duration of gender-
affirming hormone 
therapy before follow-up 
was 10.9 months (range 
1 to 18; SD 3.3) 
 

Critical Outcomes 

 

Impact on mental health 

Mean depression score, assessed using the 
Quick Inventory of Depressive Symptoms 
(QIDS), self-reported was 9.6 (SD 5.0) at 
baseline and 7.4 (SD 4.5) at follow-up. The 
authors did not present statistical analysis for 
the sub-group of participants receiving 
gender-affirming hormones and it is unclear 
whether the change in score was statistically 
significant. 

 

Mean depression score, assessed using the 
QIDS, clinician-reported was 5.9 (SD 4.1) at 
baseline and 6.0 (SD 3.8) at follow-up. The 
authors did not present statistical analysis for 
the sub-group of participants receiving 
gender-affirming hormones and it is unclear 
whether the change in score was statistically 
significant. 

 

Mean anxiety score, assessed using the 
Screen for Child Anxiety Related Emotional 
Disorders (SCARED) questionnaire was 32.6 
(SD 16.3) at baseline and 28.4 (SD 15.9) at 

This study was appraised 
using the Newcastle-Ottawa 
tool for cohort studies. 

 

Domain 1: Selection domain 

1. b) somewhat 
representative 

2. c) no-non exposed cohort 

3. a) secure record 

4. b) no 

Domain 2: Comparability 

1.  c) cohorts are not 
comparable on the basis 
of the design or analysis 
controlled for confounders 

Domain 3: Outcome 

1. d) assessors not blinded 
to treatment 

2. a) yes – follow-up at least 
18 months from initial 
assessment. Mean 
duration of gender-
affirming hormone 
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age at initial 
assessment, and 
Tanner stage at 
first medical visit 

• examine how 
body 
dissatisfaction, 
depression, and 
anxiety symptoms 
change over the 
first year of 
gender-affirming 
hormone 
treatment 

• explore how any 
changes vary by 
affirmed gender, 
Tanner stage, 
age, type of 
treatment, months 
on gender-
affirming hormone 
therapy, mental 
health treatment 
received, and 
whether chest 
surgery was also 
obtained (among 
transmales).  

 
Study dates 
Initial participant 
assessments took 
place between August 
2014 and March 2018. 

Manual of Mental 
Disorders, Fifth 
Edition criteria for 
gender 
dysphoria. 
 
Specific inclusion and 
exclusion criteria for the 
study are not reported. It 
would appear that all 
children and 
adolescents eligible for 
gender-affirming 
hormones were 
considered eligible for 
the study. The authors 
state that before initial 
assessment with a 
psychologist, 
psychiatrist, and/or 
clinical therapist, 
parents completed a 
phone intake survey. 
Around one-third of 
families did not follow-up 
after the phone intake.  
 
 

follow-up. The authors did not present 
statistical analysis for the sub-group of 
participants receiving gender-affirming 
hormones and it is unclear whether the 
change in score was statistically significant. 

 

Mean panic score, assessed using specific 
questions from the SCARED questionnaire 
was 8.1 (SD 6.3) at baseline and 7.1 (SD 6.5) 
at follow-up. The authors did not present 
statistical analysis for the sub-group of 
participants receiving gender-affirming 
hormones and it is unclear whether the 
change in score was statistically significant. 

 

Mean generalised anxiety score, assessed 
using specific questions from the SCARED 
questionnaire was 10.0 (SD 5.1) at baseline 
and 8.8 (SD 6.5) at follow-up. The authors did 
not present statistical analysis for the sub-
group of participants receiving gender-
affirming hormones and it is unclear whether 
the change in score was statistically 
significant. 

 

Mean social anxiety score, assessed using 
specific questions from the SCARED 
questionnaire was 8.5 (SD 4.1) at baseline 
and 7.7 (SD 4.2) at follow-up. The authors did 
not present statistical analysis for the sub-
group of participants receiving gender-
affirming hormones and it is unclear whether 
the change in score was statistically 
significant. 

 

Mean separation anxiety score, assessed 
using specific questions from the SCARED 

treatment was 
10.9 months.  

3. c) patient numbers vary by 
outcome with no 
explanation  

 

Overall quality is assessed 
as poor 

 
Other comments: None   

 

Source of funding: Supported 
by Children’s Health. The 
Research Electronic Data 
Capture database was funded 
by the Clinical and 
Translational Science Awards 
program 
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questionnaire was 3.5 (SD 3.0) at baseline 
and 3.1 (SD 2.5) at follow-up. The authors did 
not present statistical analysis for the sub-
group of participants receiving gender-
affirming hormones and it is unclear whether 
the change in score was statistically 
significant. 

 

Mean school avoidance score, assessed 
using specific questions from the SCARED 
questionnaire was 2.6 (SD 2.1) at baseline 
and 2.0 (SD 2.0) at follow-up. The authors did 
not present statistical analysis for the sub-
group of participants receiving gender-
affirming hormones and it is unclear whether 
the change in score was statistically 
significant. 

 

The authors also reported results separately 
for transfemales and transmales:  

 

Transfemales No statistical analyses were 
reported for this sub-group and it is unclear 
whether any changes in score were 
statistically significant. 

• Mean depression symptoms, assessed 
using the QIDS, self-reported was 7.5 (SD 
4.9) at baseline and 6.6 (SD 4.4) at 
follow-up. 

• Mean depression symptoms, assessed 
using the QIDS, clinician-reported was 
4.2 (SD 3.2) at baseline and 5.4 (SD 3.4) 
at follow-up. 

• Mean anxiety symptoms, assessed using 
the SCARED questionnaire was 26.4 (SD 
14.2) at baseline and 24.3 (SD 15.4) at 
follow-up. 
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• Mean panic symptoms, assessed using 
specific questions from the SCARED 
questionnaire was 5.7 (SD 4.9) at 
baseline and 5.1 (SD 4.9) at follow-up. 

• Mean generalised anxiety symptoms, 
assessed using specific questions from 
the SCARED questionnaire was 8.6 (SD 
5.1) at baseline and 8.0 (SD 5.1) at 
follow-up. 

• Mean social anxiety symptoms, assessed 
using specific questions from the 
SCARED questionnaire was 7.1 (SD 3.9) 
at baseline and 6.8 (SD 4.4) at follow-up. 

• Mean separation anxiety symptoms, 
assessed using specific questions from 
the SCARED questionnaire was 3.4 (SD 
3.3) at baseline and 2.7 (SD 2.3) at 
follow-up. 

• Mean school avoidance symptoms, 
assessed using specific questions from 
the SCARED questionnaire was 1.8 (SD 
1.7) at baseline and 1.9 (SD 2.1) at 
follow-up. 

 

Transmales No statistical analyses were 
reported for this sub-group and it is unclear 
whether any changes in score were 
statistically significant. 

• Mean depression symptoms, assessed 
using the QIDS, self-reported was 10.4 
(SD 5.0) at baseline and 7.5 (SD 4.5) at 
follow-up. 

• Mean depression symptoms, assessed 
using the QIDS, clinician-reported was 
6.7 (SD 4.4) at baseline and 6.2 (SD 4.1) 
at follow-up. 

• Mean anxiety symptoms, assessed using 
the SCARED questionnaire was 35.4 (SD 
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16.5) at baseline and 29.8 (SD 15.5) at 
follow-up. 

• Mean panic symptoms, assessed using 
specific questions from the SCARED 
questionnaire was 9.3 (SD 6.5) at 
baseline and 7.9 (SD 6.5) at follow-up. 

• Mean generalised anxiety symptoms, 
assessed using specific questions from 
the SCARED questionnaire was 10.4 (SD 
5.0) at baseline and 9.0 (SD 5.1) at 
follow-up. 

• Mean social anxiety symptoms, assessed 
using specific questions from the 
SCARED questionnaire was 8.5 (SD 4.0) 
at baseline and 7.8 (SD 4.1) at follow-up. 

• Mean separation anxiety symptoms, 
assessed using specific questions from 
the SCARED questionnaire was 4.2 (SD 
3.4) at baseline and 3.4 (SD 2.6) at 
follow-up. 

• Mean school avoidance symptoms, 
assessed using specific questions from 
the SCARED questionnaire was 2.6 (SD 
2.1) at baseline and 2.0 (SD 2.0) at 
follow-up. 

 

No difference in impact on mental health 
found by Tanner age. Numerical results, 
statistical analysis and information on specific 
outcomes not reported. It is unclear from the 
paper whether Tanner age is at initial 
assessment, start of GnRH analogues, start 
of gender-affirming hormones, or another 
timepoint. 

 

Important Outcomes 

Impact on body image 
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Mean Body Image Scale (BIS) score was 70.7 
(SD 15.2) at baseline and 51.4 (SD 18.3) at 
follow-up. The authors do not present 
statistical analysis for this population and it is 
unclear whether the change in score was 
statistically significant.  

 

The authors also reported body image results 
separately for transfemales and transmales. 
No statistical analyses were reported for this 
sub-groups and it is unclear whether changes 
in score were statistically significant. 

• In transfemales, BIS score was 67.5 
(SD 19.5) at baseline and 49.0 (SD 21.6) 
at follow-up. 

• In transmales, BIS score was 71.1 (SD 
13.4) at baseline and 52.9 (SD 16.8) at 
follow-up. 

 

No difference in body image score found by 
Tanner age. Numerical results, statistical 
analysis and information on specific outcomes 
not reported. It is unclear from the paper 
whether Tanner age is at initial assessment, 
start of GnRH analogues, start of gender-
affirming hormones, or another timepoint. 

 

No other critical or important outcomes 
reported 
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Study dates 
Lopez de Lara, D., 
Perez Rodriguez, O., 
Cuellar Flores, I. et al. 
(2020) Psychosocial 
assessment in 
transgender 
adolescents. Anales 
de Pediatria 
 
Study location 
Single centre in 
Madrid, Spain  

 

Study type 
Prospective analytical 
study 

 
Study aim  
To assess the 
psychosocial status of 
patients seeking care 
in the paediatric 
endocrinology clinic 
for gender dysphoria, 
and the impact on 
psychosocial status of 
gender-affirming 
hormone therapy at 
12 months of 
treatment 
 
Study dates  
Not reported 

23 adolescents with 
gender dysphoria;  
16 transmale and 
7 transfemale. 
 
Participants were 
required to be at a stage 
of pubertal development 
of Tanner 2 or higher. 
People with mental 
health comorbidity that 
could affect the 
experience of gender 
dysphoria were 
excluded.  
 
Mean age at baseline 
was 16 years (range 14 
to 18). 
 
30 cisgender controls, 
matched for age, 
ethnicity, and 
socioeconomic status  

 
 

Gender-affirming 
hormones- 

• Oral oestradiol 

• Intramuscular 
testosterone 

 

Participants had 
previously received 
gonadotropin-releasing 
hormone (GnRH) 
analogues in the 
intermediate pubertal 
stages (Tanner 2---3). 

 

Critical Outcomes 

Impact on gender dysphoria 

Following gender-affirming hormones for 12 
months, mean (±SD) Utrecht Gender 
Dysphoria Scale (UGDS) score statistically 
significantly improved, from 57.1 (±4.1) at 
baseline to 14.7 (±3.2; p<0.001) 

 

Impact on mental health 

Mean depression score statistically 
significantly improved following treatment with 
gender-affirming hormones. Mean Beck 
Depression Inventory II (BDI-II) score (±SD) 
reduced from 19.3 points (±5.5) at baseline to 
9.7 points (±3.9) at 12 months (p<0.001). 

 

Mean anxiety scores statistically significantly 
improved following treatment with gender-
affirming hormones. Mean (±SD) State-Trait 
Anxiety Inventory (STAI) State subscale score 
improved from 33.3 points (±9.1) at baseline 
to 16.8 points (±8.1) at 12 months (p<0.001). 
Mean (±SD) State-Trait Anxiety Inventory 
(STAI) Trait subscale score improved from 
33.0 points (±7.2) at baseline to 18.5 points 
(±8.4) at 12 months (p<0.001). 

 

Important Outcomes 

Psychosocial Impact 

There was not change in family functioning, 
measured using the Family APGAR test, from 
baseline (17.9 points) to 1 year after starting 

This study was appraised 
using the Newcastle-Ottawa 
tool for cohort studies. 

 

Domain 1: Selection domain 

1. b) somewhat 
representative 

2. Not applicable – although 
a control group is reported 
on, people in this group 
did not have gender 
dysphoria. 

3. a) secure record* 

4. b) no 

Domain 2: Comparability 

1.  Not applicable – although 
a control group is reported 
on, people in this group 
did not have gender 
dysphoria. 

Domain 3: Outcome 

1. d) assessors not blinded 
to treatment 

2. a) yes – 12 months 
treatment with gender-
affirming hormones 

3. a) complete follow up - all 
subjects accounted for 

 

Overall quality is assessed 
as poor 
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gender-affirming hormones (18.0 points; no 
statistical analysis reported). 

 

Results from the Strengths and Difficulties 
Questionnaire, Spanish Version (SDQ-Cas) 
showed statistically significant improvements 
from baseline (14.7 points; SD±3.3) to 12 
months after gender-affirming hormones 
(10.3 points; SD±2.9; p<0.001) 

 

No other critical or important outcomes 
reported 

Other comments: None 

 

Source of funding: Not 
reported 
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Full citation 
Stoffers, Iris E; de 
Vries, Martine C; 
Hannema, Sabine E 
(2019) Physical 
changes, laboratory 
parameters, and bone 
mineral density during 
testosterone treatment 
in adolescents with 
gender dysphoria. The 
journal of sexual 
medicine 16(9): 1459-
1468 
 
Study location 
Single centre, Leiden, 
Netherlands 
 
Study type 
Retrospective chart 
review 
 
Study aim  
To report changes in 
height, BMI, blood 
pressure, laboratory 
parameters and 
bone density. 
 
Study dates 
November 2010 to 
August 2018 

62 transmales with 
gender dysphoria. 
participants were 
required to have been 
receiving testosterone 
therapy for at least 
6 months. Further 
inclusion or exclusion 
criteria not reported. 
 
Gender dysphoria was 
diagnosed according to 
the Diagnostic and 
Statistical 
Manual of Mental 
Disorders, Fifth 
Edition criteria.  
. 
 

Testosterone 
intramuscular injection 
(Sustanon 250 mg).  
Dose escalated every 
6 months up to the 
standard adult dose of 
125 mg every 2 weeks or 
250 mg every 3-4 weeks. 
A more rapid dose 
escalation was using in 
patients who started 
GnRH analogue 
treatment at 16 years or 
older.  
 
Median age at start of 
testosterone treatment 
was 17.2 years (range 
14.9 to 18.4) 
 
Median duration of 
testosterone treatment 
was 12 months (range 5 
to 33) 
 
Median duration of GnRH 
analogue treatment was 
8 months (range 3 to 39) 

Critical Outcomes 
 
No critical outcomes assessed. 
 
Important outcomes 
 
Safety  
 
Bone mineral density (BMD): lumbar spine 
There was no statistically significant 
difference in lumber spine bone mineral 
density (BMD) from start of testosterone 
treatment to any timepoint, up to 24 months 
follow-up. 
Mean (±SD), g/cm2: 

• Start of testosterone: 0.90 (±0.11) 

• 6 months: 0.94 (±0.10) 

• 12 months: 0.95 (±0.09) 

• 24 months: 0.95 (±0.11) 
z-score (±SD): 

• Start of testosterone: -0.81 (±1.02) 

• 6 months: -0.67 (±0.95) 

• 12 months: -0.66 (±0.81) 

• 24 months: -0.74 (±1.17) 
 
Bone mineral density (BMD): femoral neck 
(hip) 
There was no statistically significant 
difference in right or left femoral neck (hip) 
bone mineral density (BMD) from start of 

This study was appraised 
using the Newcastle-Ottawa 
tool for cohort studies. 
 
Domain 1: Selection domain 
1. b) somewhat 

representative 
2. c) no-non exposed cohort 
3. a) secure record* 
4. b) no 
Domain 2: Comparability 
1. c) cohorts are not 

comparable on the basis 
of the design or analysis 
controlled for confounders 

Domain 3: Outcome 
1. b) record linkage 
2. a) yes – mean duration of 

gender-affirming hormone 
treatment was 5.8 and 5.4 
years. 

3. a) complete follow up - all 
subjects accounted for 

 
Overall quality is assessed 
as poor 
 
Other comments: None 
 
Source of funding: None 
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testosterone treatment to any timepoint, up to 
24 months follow-up. 
Right 
Mean (±SD), g/cm2: 

• Start of testosterone: 0.77 (±0.08) 

• 6 months:  0.84 (±0.11)  

• 12 months: 0.82 (±0.08)  

• 24 months: 0.85 (±0.11)  
z-score (±SD): 

• Start of testosterone: -0.97 (0.79)  

• 6 months: -0.54 (±0.96)   

• 12 months: -0.80 (±0.69)  

• 24 months: -0.31 (±0.84)  
Left 
Mean (±SD), g/cm2: 

• Start of testosterone: 0.76 (±0.09)  

• 6 months: 0.83 (±0.12)   

• 12 months: 0.81 (±0.08)    

• 24 months: 0.86 (±0.09) 
z-score (±SD): 

• Start of testosterone: -1.07 (0.85)   

• 6 months: -0.62 (±1.12)   

• 12 months: -0.93 (±0.63)  

• 24 months: -0.20 (±0.70) 
 
Other safety-related outcomes 

• Alkaline phosphatase: statistically 
significant increases observed from start 
of testosterone treatment to 6 months and 
12 months (p<0.001), although difference 
at 24 months was not statistically 
significant. Median (IQR), U/L 

o Start of testosterone: 102 (78 to 
136) 

o 6 months: 115 (102 to 147) 
o 12 months: 112 (88 to 143) 
o 24 months: 81 (range 69 to 98) 

• Creatinine: statistically significant 
increases observed from start of 
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testosterone treatment to 6, 12 and 
24 months (p<0.001). Mean (±SD), 
umol/L 

o Start of testosterone: 62 (±7) 
o 6 months: 70 (±9) 
o 12 months: 74 (±10) 
o 24 months: 81 (±10) 

 
There was no statistically significant change 
from start of testosterone treatment in: 

• HbA1c 

• Aspartate aminotransferase (AST) 

• Alanine aminotransferase (ALT) 

• Gamma-glutamyl transferase 

• Urea 
Numerical results, follow-up duration and 
further details of statistical analysis not 
reported. 
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Full citation  
Vlot MC, Klink DT, 
den Heijer M et al. 
(2017) Effect of 
pubertal suppression 
and cross-sex 
hormone therapy on 
bone turnover markers 
and bone mineral 
apparent density 
(BMAD) in 
transgender 
adolescents. Bone 95: 
11-19 
 
Study location 
Single centre, 
Amsterdam, 
Netherlands  
 
Study type 
Retrospective chart 
review 
 
Study aim  
To investigate the 
impact of GnRH 
analogues and 
gender-affirming 
hormones on bone 
mineral apparent 
density (BMAD) in 
transgender 
adolescents. The 
study also report on 
levels of bone 
turnover markers, 
although the authors 
concluded that the 

70 adolescents with 
gender dysphoria 
(42 transmales and 
28 transfemales). 

 

Median age (range) at 
the start of gender-
affirming hormones was 
16.3 years (15.9 to 19.5) 
for transmales and 
16.0 years (14.0 to 18.9) 
for transfemales.  

 

Participants were 
included if they had a 
diagnosis of gender 
dysphoria according to 
DSM-IV-TR criteria who 
received GnRH 
analogues and then 
gender-affirming 
hormones.  

 

No concomitant 
treatments were 
reported. 

 

The study categorised 
participants into a young 
and old pubertal group, 
based on their bone 
age. The young 
transmales had a bone 
age of <14 years and 
the old transmales had a 
bone age of ≥14 years. 
The young transfemales 

Transfemales: 
Oestradiol oral 
Dose escalated every 
6 months until standard 
adult dose of 2 mg daily 
was reached 
 
Transmales: 
Testosterone 
intramuscular injection 
(Sustanon 250 mg).  
Dose escalated every 
6 months up to the 
standard adult dose of 
250 mg every 4 weeks or 
250 mg every 3-4 weeks.  
 
All participants previously 
received a GnRH 
analogue (triptorelin 
3.75 mg subcutaneously 
every 4 weeks) 
 
Median duration of GnRH 
analogue therapy not 
reported. 

Critical outcomes 
 
No critical outcomes reported 
 
Important outcomes 
 
Bone density: lumbar spine 
 
Lumbar spine bone mineral apparent 
density (BMAD) 
 
Transfemales (bone age <15 years), change 
from starting gender-affirming hormones to 
24 months follow-up.  
Median (range), g/m3 

• Start of gender-affirming hormones (C0): 
0.20 (0.18 to 0.24) 

• 24-month follow-up (C24): 0.22 (0.19 to 
0.27) 

• Statistically significant increase (p≤0.01) 
z-score (range) 

• Start of gender-affirming hormones (C0): -
1.52 (-2.36 to 0.42) 

• 24-month follow-up (C24):  

• Statistically significant increase (p≤0.05) 

 

Transfemales (bone age ≥15 years), change 
from starting gender-affirming hormones to 
24 months follow-up.  
Median (range), g/m3 

• Start of gender-affirming hormones: 0.22 
(0.19 to 0.24) 

• 24-months: 0.23 (0.21 to 0.26) 

• Statistically significant increase (p≤0.05) 
z-score (range) 

• Start of gender-affirming hormones: -1.15 
(-2.21 to 0.08) 

• 24-months: -0.66 (-1.66 to 0.54) 

This study was appraised 
using the Newcastle-Ottawa 
tool for cohort studies. 

 

Domain 1: Selection domain 

1.  b) somewhat 
representative 

2. c) no-non exposed cohort 

3. a) secure record* 

4. b) no 

Domain 2: Comparability 

1. c) cohorts are not 
comparable on the basis 
of the design or analysis 
controlled for confounders 

Domain 3: Outcome 

1. b) record linkage 

2. a) yes- 24 month follow-up 

3. a) complete follow up - all 
subjects accounted for 

 

Overall quality is assessed 
as poor. 

 
Other comments: None 

 

Source of funding: grant from 
Abbott diagnostics 
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added value of these 
seems to be limited.  
 
Study dates 
Participants started 
gender-affirming 
therapy between 2001 
and 2011 

group had a bone age of 
<15 years and the old 
transfemales group ≥15 
years. 

Statistically significant increase (p≤0.05) 

 

Transmales (bone age <14 years), change 
from starting gender-affirming hormones to 
24 months follow-up.  
Median (range), g/m3 

• Start of gender-affirming hormones: 0.23 
(0.19 to 0.28) 

• 24-months: 0.25 (0.22 to 0.28)  

• Statistically significant increase (p≤0.01) 
z-score (range) 

• Start of gender-affirming hormones: -0.84 
(-2.2 to 0.87)  

• 24-months: -0.15 (-1.38 to 0.94)  
Statistically significant increase (p≤0.01) 

 

Transmales (bone age ≥14 years), change 
from starting gender-affirming hormones to 
24 months follow-up. 
Median (range), g/m3 

• Start of gender-affirming hormones: 0.24 
(0.20 to 0.28) 

• 24-months: 0.25 (0.21 to 0.30) 

• Statistically significant increase (p≤0.01) 
z-score (range)  

• Start of gender-affirming hormones: -0.29 
(-2.28 to 0.90) 

• 24-months: -0.06 (-1.75 to 1.61)  
Statistically significant increase (p≤0.01) 

 

Bone density: femoral neck 
 
Femoral neck BMAD 
 
Transfemales (bone age <15 years), change 
from starting gender-affirming hormones to 
24 months follow-up.  
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Median (range), g/m3 

• Start of gender-affirming hormones: 0.27 
(0.20 to 0.33) 

• 24-months: 0.27 (0.20 to 0.36) 

• No statistically significant change 
z-score (range) 

• Start of gender-affirming hormones: -1.32 
(-3.39 to 0.21) 

• 24-months: -1.30 (-3.51 to 0.92) 

• No statistically significant change 

 

Transfemales (bone age ≥15 years), change 
from starting gender-affirming hormones to 
24 months follow-up.  
Median (range), g/m3 

• Start of gender-affirming hormones: 0.30 
(0.26 to 0.34) 

• 24-months: 0.29 (0.24 to 0.38) 

• No statistically significant change 

z-score (range) 

• Start of gender-affirming hormones: -0.36 
(-1.50 to 0.46) 

• 24-months: -0.56 (-2.17 to 1.29) 

• No statistically significant change 

 
Transmales (bone age <14 years), change 
from starting gender-affirming hormones to 
24 months follow-up. 
Median (range), g/m3 

• Start of gender-affirming hormones: 0.30 
(0.22 to 0.35) 

• 24-months: 0.33 (0.23 to 0.37) 

• Statistically significant increase (p≤0.01) 
z-score (range) 

• Start of gender-affirming hormones: -0.37 
(-2.28 to 0.47) 

• 24-months: -0.37 (-2.03 to 0.85) 
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• Statistically significant increase (p≤0.01) 

 

Transmales (bone age ≥14 years), change 
from starting gender-affirming hormones to 
24 months follow-up. 

• Start of gender-affirming hormones: 0.30 
(0.23 to 0.41) 

• 24-months: 0.32 (0.23 to 0.41) 

• Statistically significant increase (p≤0.01) 
z-score (range)  

• Start of gender-affirming hormones: -0.27 
((-1.91 to 1.29) 

• 24-months: 0.02 (-2.1 to 1.35)  

• Statistically significant increase (p≤0.05) 
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Appendix F Quality appraisal checklists 

Newcastle-Ottawa Quality Assessment Form for Cohort Studies 

Note: A study can be given a maximum of one star for each numbered item within the 

Selection and Outcome categories. A maximum of two stars can be given for Comparability. 

Selection 

1) Representativeness of the exposed cohort 

a) Truly representative (one star) 

b) Somewhat representative (one star) 

c) Selected group 

d) No description of the derivation of the cohort 

2) Selection of the non-exposed cohort 

a) Drawn from the same community as the exposed cohort (one star) 

b) Drawn from a different source 

c) No description of the derivation of the non exposed cohort 

3) Ascertainment of exposure 

a) Secure record (e.g., surgical record) (one star) 

b) Structured interview (one star) 

c) Written self report 

d) No description 

e) Other 

4) Demonstration that outcome of interest was not present at start of study 

a) Yes (one star) 

b) No 

Comparability 

1) Comparability of cohorts on the basis of the design or analysis controlled for confounders 

a) The study controls for age, sex and marital status (one star) 

b) Study controls for other factors (list) _________________________________ 

(one star) 

c) Cohorts are not comparable on the basis of the design or analysis controlled for 

confounders 

Outcome 

1) Assessment of outcome 

a) Independent blind assessment (one star) 

b) Record linkage (one star) 

c) Self report 

d) No description 

e) Other 

2) Was follow-up long enough for outcomes to occur 

a) Yes (one star) 

b) No 

Indicate the median duration of follow-up and a brief rationale for the assessment 

above:____________________ 

3) Adequacy of follow-up of cohorts 

a) Complete follow up- all subject accounted for (one star) 
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b) Subjects lost to follow up unlikely to introduce bias- number lost less than or equal 

to 20% or description of those lost suggested no different from those followed. (one 

star) 

c) Follow up rate less than 80% and no description of those lost 

d) No statement 

 

Thresholds for converting the Newcastle-Ottawa scales to AHRQ standards (good, fair, and 

poor): 

Good quality: 3 or 4 stars in selection domain AND 1 or 2 stars in comparability domain 

AND 2 or 3 stars in outcome/exposure domain 

Fair quality: 2 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 

3 stars in outcome/exposure domain 

Poor quality: 0 or 1 star in selection domain OR 0 stars in comparability domain OR 0 or 1 

stars in outcome/exposure domain 
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Appendix G Grade profiles 

 

Table 2: Question 1: For children and adolescents with gender dysphoria, what is the clinical effectiveness of treatment 

with gender-affirming hormones compared with one or a combination of psychological support, social transitioning to the 

desired gender or no intervention? - Gender dysphoria 

QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

Impact on gender dysphoria (1 uncontrolled, prospective observational study) 

Change from baseline in mean gender dysphoria score, measured using the UGDS (duration of treatment 12 months). Higher scores indicate 
greater gender dysphoria. 

1 cohort 
study 

Lopez de 
Lara et al. 

2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=23 None 

T0 (baseline) = 57.1 (SD 4.1) 
T1 (12 months) = 14.7 (SD 3.2) 

Statistically significant 
improvement, p<0.001 

Critical VERY LOW 

 
Abbreviations: p: p-value; SD: standard deviation; UGDS: Utrecht Gender Dysphoria Scale    
 
1 Downgraded 1 level - the cohort study by Lopez de Lara et al. 2020 was assessed at high risk of bias (poor quality overall; lack of blinding and no control group) 

 

Table 3: Question 1: For children and adolescents with gender dysphoria, what is the clinical effectiveness of treatment 

with gender-affirming hormones compared with one or a combination of psychological support, social transitioning to the 

desired gender or no intervention? – Mental health 

QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of events Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

Impact on mental health (3 uncontrolled, prospective observational studies and 2 uncontrolled, retrospective observational studies) 

Change from baseline in mean depression score, measured using the BDI-II (duration of treatment 12 months). Higher scores indicate more 

severe depression.  
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of events Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

1 cohort 
study 

Lopez de 
Lara et al. 

2020 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=23 None 

T0 (baseline) = 19.3 (SD 5.5) 

T1 (12 months) = 9.7 (SD 3.9) 

Statistically significant 

improvement, p<0.001 

Critical VERY LOW 

Change from baseline in mean depression score, measured using the CESD-R (approximately 12-month follow-up). Higher scores indicate more 

severe depression.  

1 cohort 
study 

Achille et 
al. 2020 

Serious 
limitations2 

Serious 

indirectness3 

No serious 

inconsistency 

Not 

calculable 
N=50 None 

Wave 1 (baseline) = 21.4 

Wave 3 (approx. 12 months) = 

13.9 

Statistically significant 

improvement (p<0.001) 

Critical VERY LOW 

Change from baseline in depression score, measured using the Patient Health Questionnaire Modified for Teens (PHQ 9_Modified for Teens) 

(approximately 12-month follow-up). Higher scores indicate more severe depression. 

1 cohort 
study 

Achille et 
al. 2020 

Serious 
limitations2 

Serious 

indirectness3 

No serious 

inconsistency 

Not 

calculable 
N=50 None 

Statistically significant 

reductions in mean score, 

p<0.001 

Results presented 

diagrammatically, numerical 

results for mean score not 

reported 

Critical VERY LOW 

Change from baseline in depression symptoms, measured using the Quick Inventory of Depressive Symptoms (QIDS), self-reported (mean 

duration of gender-affirming hormone treatment 10.9 months). Higher scores indicate more severe depression. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations4 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=105 None 

Baseline = 9.6 (SD 5.0) 

Follow-up = 7.4 (SD 4.5) 

No statistical analysis reported 

for the sub-group of participants 

receiving gender-affirming 

hormones 

Critical VERY LOW 

Change from baseline in depression symptoms, measured using the Quick Inventory of Depressive Symptoms (QIDS), clinician-reported (mean 

duration of gender-affirming hormone treatment 10.9 months). Higher scores indicate more severe depression. 

1 cohort 
study 

Serious 
limitations4 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=106 None 

Baseline = 5.9 (SD 4.1) 

Follow-up = 6.0 (SD 3.8) 
Critical VERY LOW 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of events Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

Kuper et 
al. 2020 

No statistical analysis reported 

for the sub-group of participants 

who received gender-affirming 

hormones  

Need for treatment due to depression, during and before gender identity assessment, and during real life phase (approximately 12 months 

follow-up) 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations7 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=52 None 

During and before gender 

identity assessment 

54% (28/52) 

During real life phase 

15% (8/52) 

Statistically significant reduction 

(p<0.001) 

Critical VERY LOW 

Change from baseline in anxiety score, measured using the STAI-State subscale (duration of treatment 12 months). Higher scores indicate more 

severe anxiety. 

1 cohort 
study 

Lopez de 
Lara et al. 

2020 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=23 None 

T0 (baseline) = 33.3 (SD 9.1) 

T1 (12 months) = 16.8 (SD 8.1) 

Statistically significant 

improvement, p<0.001 

Critical VERY LOW 

Change from baseline in anxiety score, measured using the STAI-Trait subscale (duration of treatment 12 months). Higher scores indicate more 

severe anxiety. 

1 cohort 
study 

Lopez de 
Lara et al. 

2020 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=23 None 

T0 (baseline) = 33.0 (SD 7.2) 

T1 (12 months) = 18.5 (SD 8.4) 

Statistically significant 

improvement, p<0.001 

Critical VERY LOW 

Change from baseline in anxiety symptoms, measured using the SCARED questionnaire (mean duration of gender-affirming hormone treatment 

10.9 months). Higher scores indicate more severe anxiety. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations4 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=80 None 

Baseline = 32.6 (SD 16.3) 

Follow-up = 28.4 (SD 15.9) 

No statistical analysis reported 

for the sub-group of participants 

Critical VERY LOW 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of events Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

who received gender-affirming 

hormones  

Change from baseline in panic symptoms, measured using specific questions from the SCARED questionnaire (mean duration of gender-

affirming hormone treatment 10.9 months). Higher scores indicate more severe symptoms. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations4 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=82 None 

Baseline = 8.1 (SD 6.3) 

Follow-up = 7.1 (SD 6.5) 

No statistical analysis reported 

for the sub-group of participants 

who received gender-affirming 

hormones  

Critical VERY LOW 

Change from baseline in generalised anxiety symptoms, measured using specific questions from the SCARED questionnaire (mean duration of 

gender-affirming hormone treatment was 10.9 months). Higher scores indicate more severe symptoms. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations4 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=82 None 

Baseline = 10.0 (SD 5.1) 

Follow-up = 8.8 (SD 5.0) 

No statistical analysis reported 

for the sub-group of participants 

who received gender-affirming 

hormones  

Critical VERY LOW 

Change from baseline in social anxiety symptoms, measured using specific questions from the SCARED questionnaire (mean duration of 

gender-affirming hormone treatment was 10.9 months). Higher scores indicate more severe symptoms. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations4 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=82 None 

Baseline = 8.5 (SD 4.1) 

Follow-up = 7.7 (SD 4.2) 

No statistical analysis reported 

for the sub-group of participants 

who received gender-affirming 

hormones  

Critical VERY LOW 

Change from baseline in separation anxiety symptoms, measured using specific questions from the SCARED questionnaire (mean duration of 

gender-affirming hormone treatment was 10.9 months). Higher scores indicate more severe symptoms. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations4 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=81 None 

Baseline = 3.5 (SD 3.0) 

Follow-up = 3.1 (SD 2.5) 

No statistical analysis reported 

for the sub-group of participants 

Critical VERY LOW 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of events Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

who received gender-affirming 

hormones  

Change from baseline in school avoidance, measured using specific questions from the SCARED questionnaire (mean duration of gender-

affirming hormone treatment was 10.9 months). Higher scores indicate more severe symptoms. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations4 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=80 None 

Baseline = 2.6 (SD 2.1) 

Follow-up = 2.0 (SD 2.0) 

No statistical analysis reported 

for the sub-group of participants 

who received gender-affirming 

hormones  

Critical VERY LOW 

Need for treatment due to anxiety, during and before gender identity assessment, and during real life phase (approximately 12 months follow-

up) 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations7 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=52 None 

During and before gender 

identity assessment 

48% (25/52) 

During real life phase 

15% (8/52) 

Statistically significant reduction 

(p<0.001) 

Critical VERY LOW 

Change from baseline in adjusted mean suicidality score, measured using the ASQ instrument (mean treatment duration 349 days). Higher 

scores indicate a greater degree of suicidality. 

1 cohort 
study 

Allen et al. 
2019 

Serious 
limitations5 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=39 None 

T0 (baseline) = 1.11 (SE 0.22) 

T1 (final assessment) = 0.27 

(SE 0.12) 

Statistically significant 

improvement in score from T0 to 

T1, p<0.001 

Critical VERY LOW 

Change from baseline in percentage of participants with suicidal ideation, measured using the additional questions from the PHQ 9_Modified for 

Teens (approximately 12-month follow-up) 

1 cohort 
study 

Achille et 
al. 2020 

Serious 
limitations2 

Serious 

indirectness3 

No serious 

inconsistency 

Not 

calculable 
N=50 None 

Wave 1 (baseline) = 10% (5/50) 

Wave 3 (approx. 12 months) = 

6% (3/50) 

Critical VERY LOW 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of events Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

No statistical analysis reported 

Change from baseline in suicidal ideation (passive), information on which was collected by clinician, exact methods / tools not reported (mean 

duration of gender-affirming hormone treatment was 10.9 months) 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations4 

Serious 

indirectness 
6 

No serious 

inconsistency 

Not 

calculable 
N=130 None 

Lifetime = 81% (105 people) 

1 month before initial 

assessment = 25% (33 people) 

Follow-up period = 38% 

(51 people) 

No statistical analysis reported 

Critical VERY LOW 

Change from baseline in suicide attempts, information on which was collected by clinician, exact methods / tools not reported (mean duration of 

gender-affirming hormone treatment was 10.9 months) 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations4 

Serious 

indirectness6 

No serious 

inconsistency 

Not 

calculable 
N=130 None 

Lifetime = 15% (20 people) 

3 months before initial 

assessment = 2% (3 people) 

Follow-up period = 5% 

(6 people) 

No statistical analysis reported 

Critical VERY LOW 

Change from baseline in non-suicidal self-injury, information on which was collected by clinician, exact methods / tools not reported (mean 

duration of gender-affirming hormone treatment was 10.9 months) 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations4 

Serious 

indirectness6 

No serious 

inconsistency 

Not 

calculable 
N=130 None 

Lifetime = 52% (68 people) 

3 months before initial 

assessment = 10% (13 people) 

Follow-up period = 17% 

(23 people) 

No statistical analysis reported 

Critical VERY LOW 

Need for treatment due to suicidality / self-harm, during and before gender identity assessment, and during real life phase (approximately 12 

months follow-up) 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations7 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=52 None 

During and before gender 

identity assessment 

35% (18/52) 

During real life phase 

Critical VERY LOW 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of events Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

4% (2/52) 

Statistically significant reduction 

(p<0.001) 

Need for mental health treatment, during and before gender identity assessment, and during real life phase (approximately 12 months follow-up) 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations7 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=52 None 

During and before gender 

identity assessment 

50% (26/52) 

During real life phase 

46% (24/51) 

No statistically significant 

difference (p= 0.77) 

 

Critical VERY LOW 

Need for treatment due to conduct problems / antisocial, during and before gender identity assessment, and during real life phase 

(approximately 12 months follow-up) 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations7 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=52 None 

During and before gender 

identity assessment 

14% (7/52) 

During real life phase 

6% (3/52) 

No statistically significant 

difference (p= 0.18) 

Critical VERY LOW 

Need for treatment due to psychotic symptoms or psychosis, during and before gender identity assessment, and during real life phase 

(approximately 12 months follow-up) 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations7 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=52 None 

During and before gender 

identity assessment 

2% (1/52) 

During real life phase 

4% (2/52) 

No statistically significant 

difference (p= 0.56) 

Critical VERY LOW 

Need for treatment due to substance abuse, during and before gender identity assessment, and during real life phase (approximately 12 months 

follow-up) 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of events Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations7 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=52 None 

During and before gender 

identity assessment 

4% (2/52) 

During real life phase 

2% (1/52) 

No statistically significant 

difference (p= 0.56) 

 

Critical VERY LOW 

Need for treatment due to autism, during and before gender identity assessment, and during real life phase (approximately 12 months follow-up) 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations7 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=52 None 

During and before gender 

identity assessment 

12% (6/52) 

During real life phase 

6% (3/52) 

No statistically significant 

difference (p= 0.30) 

 

Critical VERY LOW 

Need for treatment due to ADHD, during and before gender identity assessment, and during real life phase (approximately 12 months follow-up) 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations7 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=52 None 

During and before gender 

identity assessment 

10% (5/52) 

During real life phase 

2% (1/52) 

No statistically significant 

difference (p= 0.09) 

 

Critical VERY LOW 

Need for treatment due to eating disorder, during and before gender identity assessment, and during real life phase (approximately 12 months 

follow-up) 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations7 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=52 None 

During and before gender 

identity assessment 

2% (1/52) 

Critical VERY LOW 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of events Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

 

During real life phase 

2% (1/52) 

 

No statistically significant 

difference (p=1.0) 

 

 
Abbreviations: ADHD: attention deficit hyperactivity disorder; ASQ: Ask Suicide-Screening Questions; CESD-R: Center for Epidemiologic Studies 
Depression Scale; BDI-II: Beck Depression Inventory II (BDI-II); p: p-value; PHQ 9_Modified for Teens: Patient Health Questionnaire Modified for Teens; 
SCARED: Screen for Child Anxiety Related Emotional Disorders; SD: standard deviation; STAI: State-Trait Anxiety Inventory   
 
1 Downgraded 1 level - the cohort study by Lopez de Lara et al. (2020) was assessed at high risk of bias (poor quality; lack of blinding and no control group). 
2 Downgraded 1 level - the cohort study by Achille et al (2020) was assessed at high risk of bias (poor quality; lack of blinding, no control group and high number of participants 
lost to follow-up). 
3 Serious indirectness in Achille 2020- Outcome reported for full study cohort, of whom 30% were taking no treatment or puberty suppression alone at follow-up. Results for 
people taking gender-affirming hormones not reported separately.4 Downgraded 1 level - the cohort study by Kuper et al. (2020) was assessed at high risk of bias (poor 
quality). 
5 Downgraded 1 level - the cohort study by Allen et al. (2019) was assessed at high risk of bias (poor quality; lack of blinding and no control group). 
6 Serious indirectness in Kuper et al. 2020- Outcome reported for full study cohort, of whom approximately 17% received puberty suppression alone and did not receive 
gender-affirming hormones 
7 Downgraded 1 level - the cohort study by Kaltiala et al. (2020) was assessed at high risk of bias (poor quality; lack of blinding and no control group). 

 

Table 4: Question 1: For children and adolescents with gender dysphoria, what is the clinical effectiveness of treatment 

with gender-affirming hormones compared with one or a combination of psychological support, social transitioning to the 

desired gender or no intervention? – Quality of life 

QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

Impact on quality of life (1 uncontrolled, prospective observational study and 1 uncontrolled, retrospective observational study) 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

Change from baseline in mean quality of life score, measured using the QLES-Q-SF) (approximately 12-month follow-up). Higher scores 

indicated better quality of life. 

1 cohort 
study Achille 
et al. 2020 

Serious 
limitations1 

Serious 

indirectness2 

No serious 

inconsistency 

Not 

calculable 
N=50 None 

Numerical improvements in 

mean score reported from wave 

1 (baseline) to wave 3 (approx. 

12 months), but difference not 

statistically significant (p = 

0.085) 

Results presented 

diagrammatically, numerical 

results for mean score not 

reported 

Critical VERY LOW 

Change from baseline in adjusted mean well-being score, measured using the GWBS of the Pediatric Quality of Life Inventory (mean treatment 

duration 349 days). Higher scores indicated better well-being. 

1 cohort 
study 

Allen et al. 
2019 

Serious 
limitations3 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=39 None 

T0 (baseline) = 61.70 (SE 2.43) 

T1 (final assessment) = 70.23 

(SE 2.15) 

Statistically significant 

improvement in well-being 

score, p<0.002 

Critical VERY LOW 

 
Abbreviations: GWBS: General Well-Being Scale; p: p-value; QLES-Q-SF: Quality of Life Enjoyment and Satisfaction Questionnaire; SE: standard error  
 
1 Downgraded 1 level - the cohort study by Achille et al (2020) was assessed at high risk of bias (poor quality; lack of blinding, no control group and high number of participants 
lost to follow-up). 
2 Serious indirectness in Achille et al. 2020 - Outcome reported for full study cohort, of whom 30% were taking no treatment or puberty suppression alone at follow-up. Results 
for people taking gender-affirming hormones not reported separately.   
3 Downgraded 1 level - the cohort study by Allen et al. (2019) was assessed at high risk of bias (poor quality; lack of blinding and no control group). 
 

Table 5: Question 1: For children and adolescents with gender dysphoria, what is the clinical effectiveness of treatment 
with gender-affirming hormones compared with one or a combination of psychological support, social transitioning to the 
desired gender or no intervention? – Body image 

QUALITY Summary of findings IMPORTANCE CERTAINTY 
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No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

Impact on body image (1 uncontrolled, prospective observational study) 

Change from baseline in mean body image, measured using the BIS (mean duration of gender-affirming hormone treatment was 10.9 months). 

Higher scores represent a higher degree of body dissatisfaction. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=86 None 

Baseline = 70.7 (SD 15.2) 

Follow-up = 51.4 (SD 18.3) 

No statistical analysis reported 

for the sub-group of participants 

who received gender-affirming 

hormones 

Important VERY LOW 

 
Abbreviations: BIS: Body Image Scale; p: p-value; SD: standard deviation 
 
1 Downgraded 1 level - the cohort study by Kuper et al. (2020) was assessed at high risk of bias (poor quality; lack of blinding, no control group and high number of participants 
lost to follow-up). 
 

Table 6: Question 1: For children and adolescents with gender dysphoria, what is the clinical effectiveness of treatment 

with gender-affirming hormones compared with one or a combination of psychological support, social transitioning to the 

desired gender or no intervention? – Psychological impact 

QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Psychosocial Impact (1 uncontrolled, prospective observational study and 1 uncontrolled, retrospective observational study) 

Change from baseline in family functioning, measured using the Family APGAR test. Higher scores suggest more family dysfunction. 

1 cohort 
study 

Lopez de 
Lara et al. 

2020 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=23 None 

T0 (baseline) = 17.9 

T1 (12 months) = 18.0 

No statistical analysis reported 

Important VERY LOW 

Change from baseline in mean patient strengths and difficulties score, measured using the SDQ, Spanish Version (total difficulties score) 

(duration of treatment 12 months). Higher scores suggest the presence of a behavioural disorder.  

1 cohort 
study 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=23 None 

T0 (baseline) = 14.7 (SD 3.3) 

T1 (12 months) = 10.3 (SD 2.9) 
Important VERY LOW 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Lopez de 
Lara et al. 

2020 

Statistically significant 

improvement p<0.001 

Functioning in adolescent development: Living with parent(s)/ guardians2 (outcome reported for the approximately 12-month period after 

starting gender-affirming hormones; referred to as the ‘real-life phase’ in Finland). Not living with parent(s) or guardian in your early 20s is a 

marker of age-appropriate functioning in Finnish culture.  

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations3 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=52 None 

During gender identity 

assessment = 73% (38/52) 

During real life phase = 40% 

(21/50) 

Statistically significant reduction 

(p=0.001) 

Important VERY LOW 

Functioning in adolescent development: Normative peer contacts4 (outcome reported for the approximately 12-month period after starting 

gender-affirming hormones; referred to as the ‘real-life phase’ in Finland) 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations3 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=52 None 

During gender identity 

assessment = 89% (46/52) 

During real life phase = 81% 

(42/52) 

Statistically significant reduction 

(p<0.001) 

Important VERY LOW 

Functioning in adolescent development: Progresses normatively in school/ work5 (outcome reported for the approximately 12-month period 

after starting gender-affirming hormones; referred to as the ‘real-life phase’ in Finland) 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations3 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=52 None 

During gender identity 

assessment = 64% (33/52) 

During real life phase = 60% 

(31/52) 

No statistically significant 

difference (p=0.69) 

Important VERY LOW 

Functioning in adolescent development: Has been dating or had steady relationships6 (outcome reported for the approximately 12-month period 

after starting gender-affirming hormones; referred to as the ‘real-life phase’ in Finland) 

1 cohort 
study 

Serious 
limitations3 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=52 None 

During gender identity 

assessment = 62% (32/50) 
Important VERY LOW 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Kaltiala et 
al. 2020 

During real life phase = 58% 

(30/52) 

No statistically significant 

difference (p=0.51) 

Functioning in adolescent development: Is age-appropriately able to deal with matters outside of the home7 (outcome reported for the 

approximately 12-month period after starting gender-affirming hormones; referred to as the ‘real-life phase’ in Finland) 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations2 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 
N=52 None 

During gender identity 

assessment = 81% (42/52) 

During real life phase = 81% 

(42/52) 

No statistically significant 

difference (p=1.00) 

Important VERY LOW 

 
Abbreviations: APGAR: Adaptability, Partnership, Growth, Affection and Resolve; p: p-value; SD: standard deviation; SDQ: Strengths and Difficulties 
Questionnaire  
 
1 Downgraded 1 level - the cohort study by Lopez de Lara et al. (2020) was assessed at high risk of bias (poor quality; lack of blinding and no control group). 
2 Living arrangements were classified as (1) living with at least one parent/guardian, (2) living in a boarding school, with an adult relative, in some form of supported 
accommodation or the like, where supervision and guidance by a responsible adult is provided, (3) independently alone or in a shared household with a peer, (4) with a 
romantic partner. In the analyses dichotomised living arrangements as (a) parent(s)/guardian(s) vs. in other arrangements.  
3 Downgraded 1 level - the cohort study by Kaltiala et al. (2020) was assessed at high risk of bias (poor quality; lack of blinding and no control group). 
4 Peer relationships were classified as: (1) socialises with friends in leisure time, outside of activities supervised by adults, (2) socialises with peers only at school or in the 
context of rehabilitative activity, (3) spends time close to peers, for example in school or rehabilitative activity, but does not connect with them, (4) does not meet peers at all. 
In the analyses, peer relationships during (a) gender identity assessment and (b) the real-life phase were dichotomized to age-appropriate (normative) (1) vs. restricted or 
lacking (2–4). 
5 School/work participation was classified as (1) age appropriate participation in mainstream curriculum, progresses without difficulties, (2) participates in mainstream 
curriculum with difficulty, (3) participates in rehabilitative educational or work activity, (4) not involved in education and working life. Age-appropriate participation during (1) was 
recorded if the adolescent attended mainstream secondary education or upper secondary education at a regular rate (a class per year in comprehensive school; has not 
changed more than once between tracks in upper secondary education) or had proceeded to work life after completing vocational education. Participation with difficulty (2) was 
recorded if the adolescent was enrolled in mainstream education but had to repeat a class, studied with special arrangements (for example, in a special small group), or 
followed some form of adjusted curriculum. In the analyses, school/work life during (a) gender identity assessment and (b) real-life phase was dichotomised to normative (1) vs. 
any other (2, 3 or 4). 
6 Romantic involvement was recorded (1) has or has had a dating or steady relationship, not only online, (2) has had a romantic relationship only online, (3) has not had dating 
or steady relationships. In the analyses we compared has or has had (1) vs. has not had (2,3) a dating or steady relationship during (a) gender identity assessment and (b) 
real-life phase. Sexual history was recorded in more detail in case histories during gender identity assessment, and for this period we also collected the experiences of 
(French) kissing (yes/no), intercourse (yes/no) and experience of any genitally intimate contact with a partner (petting under clothes or naked, intercourse, oral sex) (yes/no). 
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7 In recording age-appropriate competence in managing everyday matters it was expected that early adolescents (up to 14 years) would be able, for example, to do shopping 
and travel alone on local public transport, and to help with household duties assigned by their parents. Middle adolescents (15–17 years) were further assumed, for example, to 
be able make telephone calls in matters important to them (for example, when seeking a summer job), to deal with school-related issues with school personnel without parental 
participation, to select and start new hobbies independently and to fulfil their role in summer jobs and in similar responsibilities of young people. Late adolescents (18 years and 
over), legally adults, were expected to have, in addition to the above, competence to talk to authorities such as professionals in health and social services, employment or 
educational institutions, to deal with banks or health insurance, to manage their financial issues and to manage their housekeeping if they chose to move to live independently 
of parents/guardians. Competence in managing everyday matters was recorded as follows: (1) the adolescent is able to cope age appropriately outside home, (2) the 
adolescent needs support in age-appropriate matters outside home but functions age-appropriately in the home (manages her/his own hygiene, clothing and nutrition, 
participates in (younger subjects) or takes responsibility for (older subjects) housekeeping) and (3) the adolescent’s functioning is inadequate both at home and outside home. 
For the analyses, participants were determined to be able to age-appropriately able cope with matters outside of the home (1) vs. not (2,3). 
 

Table 7: Question 2: For children and adolescents with gender dysphoria, what is the short-term and long-term safety of 

gender-affirming hormones compared with one or a combination of psychological support, social transitioning to the 

desired gender or no intervention? – Bone density 

QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Lumbar spine bone mineral apparent density (BMAD) (2 uncontrolled, retrospective observational studies)  

Change from start of gender-affirming hormones to age 22 years in lumber spine BMAD in transfemales  

1 cohort 
study 

Klink et al. 
2015 

Serious 
limitations1 

Serious 

indirectness2 
Not applicable 

Not 

calculable 

N=13 

(Mean) 

 

N=14 (z-

score) 

None 

Mean (SD), g/m3 
Start of gender-affirming 
hormones: 0.22 (0.02) 

Age 22 years: 0.23 (0.03) 
P=0.003 

 
z-score (SD) 

Start of gender-affirming 
hormones: -0.90 (0.80) 

Age 22 years: -0.78 (1.03) 
No statistically significant 

difference 
 

Important VERY LOW 

Change from baseline in lumbar spine BMAD in transfemales with a bone age less than 15 years (‘young’; 24 months follow-up) 

1 cohort 
study 

Vlot et al. 
2017 

Serious 
limitations3 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=15 None 

Median (range), g/m3 

Start of gender-affirming 

hormones (C0): 0.20 (0.18 to 

0.24) 

Important VERY LOW 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

24-month follow-up (C24): 0.22 

(0.19 to 0.27) 

Statistically significant increase 

(p≤0.01) 

 

z-score (range) 

Start of gender-affirming 

hormones (C0): -1.52 (-2.36 to 

0.42) 

24-month follow-up (C24): -1.10 

(-2.44 to 0.69) 

Statistically significant increase 

(p≤0.05) 

Change from baseline in lumbar spine BMAD in transfemales with a bone age of 15 years or more (‘old’; 24 months follow-up) 

1 cohort 
study 

Vlot et al. 
2017 

Serious 
limitations3 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=5 None 

Median (range), g/m3 

Start of gender-affirming 

hormones (C0): 0.22 (0.19 to 

0.24) 

24-month follow-up (C24): 0.23 

(0.21 to 0.26) 

Statistically significant increase 

(p≤0.05) 

 

z-score (range) 

Start of gender-affirming 

hormones (C0): -1.15 (-2.21 to 

0.08) 

24-month follow-up (C24): -0.66 

(-1.66 to 0.54) 

Statistically significant increase 

(p≤0.05) 

Important VERY LOW 

Change from start of gender-affirming hormones to age 22 years in lumber spine BMAD in transmales  
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

1 cohort 
study 

Klink et al. 
2015 

Serious 
limitations1 

Serious 

indirectness2 
Not applicable 

Not 

calculable 

N=19 

(Mean and 

z-score) 

None 

Mean (SD), g/m3 
Start of gender-affirming 
hormones: 0.24 (0.02) 

Age 22 years: 0.25 (0.28) 
P=0.001 

 
z-score 

Start of gender-affirming 
hormones: -0.50 (0.81) 

Age 22 years: -0.033 (0.95) 
P=0.002 

 

Important VERY LOW 

Change from baseline in lumbar spine BMAD in transmales with a bone age of less than 14 years (‘young’; 24 months follow-up) 

1 cohort 
study 

Vlot et al. 
2017 

Serious 
limitations3 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=11 None 

Median (range), g/m3 

Start of gender-affirming 

hormones (C0): 0.23 (0.19 to 

0.28) 

24-month follow-up (C24): 0.25 

(0.22 to 0.28) 

Statistically significant increase 

(p≤0.01) 

 

z-score (range) 

Start of gender-affirming 

hormones (C0): -0.84 (-2.2 to 

0.87) 

24-month follow-up (C24): -0.15 

(-1.38 to 0.94) 

Statistically significant increase 

(p≤0.01) 

Important VERY LOW 

Change from baseline in lumbar spine BMAD in transmales with a bone age of 14 years or more (‘old’; 24 months follow-up) 

1 cohort 
study 

Serious 
limitations3 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=23 None Median (range), g/m3 Important VERY LOW 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Vlot et al. 
2017 

Start of gender-affirming 

hormones (C0): 0.24 (0.20 to 

0.28) 

24-month follow-up (C24):  

0.25 (0.21 to 0.30) 

Statistically significant increase 

(p≤0.01) 

 

z-score (range) 

Start of gender-affirming 

hormones (C0): -0.29 (-2.28 to 

0.90) 

24-month follow-up (C24): -0.06 

(-1.75 to 1.61) 

Statistically significant increase 

(p≤0.01) 

Change in femoral neck BMAD (2 uncontrolled, retrospective observational studies) 

Change from start of gender-affirming hormones to age 22 years in femoral neck BMAD in transfemales  

1 cohort 
study 

Klink et al. 
2015 

Serious 
limitations1 

Serious 

indirectness2 
Not applicable 

Not 

calculable 

N=14 

(Mean) 

 

N=10 (z-

score) 

None 

Mean (SD), g/m3 
Start of gender-affirming 
hormones: 0.26 (0.04) 

Age 22 years: 0.28 (0.05) 
No statistically significant 

difference 
 

z-score (SD) 
Start of gender-affirming 
hormones: -1.57 (1.74) 

Age 22 years: Not reported 

Important VERY LOW 

Change from baseline in femoral neck BMAD in transfemales with a bone age less than 15 years (‘young’; 24 months follow-up) 

1 cohort 
study 

Serious 
limitations3 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=16 None 

Median (range), g/m3 

C0: 0.27 (0.20 to 0.33) 

C24: 0.27 (0.20 to 0.36) 

Important VERY LOW 

App.0275



 

126 
 

QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Vlot et al. 
2017 

No statistically significant 

change 

 

z-score (range) 

C0: -1.32 (-3.39 to 0.21) 

C24: -1.30 (-3.51 to 0.92) 

No statistically significant 

change 

Change from baseline in femoral neck BMAD in transfemales with a bone age of 15 years or more (‘old’; 24 months follow-up) 

1 cohort 
study 

Vlot et al. 
2017 

Serious 
limitations3 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=6 None 

Median (range), g/m3 

C0: 0.30 (0.26 to 0.34) 

C24: 0.29 (0.24 to 0.38) 

No statistically significant 

change 

 

z-score (range) 

C0: -0.36 (-1.50 to 0.46) 

C24: -0.56 (-2.17 to 1.29) 

No statistically significant 

change 

Important VERY LOW 

Change from start of gender-affirming hormones to age 22 years in femoral neck BMAD in transmales  

1 cohort 
study 

Klink et al. 
2015 

Serious 
limitations1 

Serious 

indirectness2 
Not applicable 

Not 

calculable 

N=19 

(Mean) 

 

 

N=18 (z-

score) 

None 

Mean (SD), g/m3 
Start of gender-affirming 
hormones: 0.31 (0.04) 

Age 22 years: 0.33 (0.05) 
P=0.010 

 
z-score (SD) 

Start of gender-affirming 
hormones: -0.28 (0.74) 

Age 22 years: Not reported  

Important VERY LOW 

Change from baseline in femoral neck BMAD in transmales with a bone age of less than 14 years (‘young’; 24 months follow-up) 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

1 cohort 
study 

Vlot et al. 
2017 

Serious 
limitations3 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=10 None 

Median (range), g/m3 

C0: 0.30 (0.22 to 0.35) 

C24: 0.33 (0.23 to 0.37) 

Statistically significant increase 

(p≤0.01) 

 

z-score (range) 

C0: -0.37 (-2.28 to 0.47) 

C24: -0.37 (-2.03 to 0.85) 

Statistically significant increase 

(p≤0.01) 

Important VERY LOW 

Change from baseline in femoral neck BMAD in transmales with a bone age of 14 years or more (‘old’; 24 months follow-up) 

1 cohort 
study 

Vlot et al. 
2017 

Serious 
limitations3 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=23 None 

Median (range), g/m3 

C0: 0.30 (0.23 to 0.41) 

C24: 0.32 (0.23 to 0.41) 

Statistically significant increase 

(p≤0.01) 

 

z-score (range) 

C0: -0.27 ((-1.91 to 1.29) 

C24: 0.02 (-2.1 to 1.35) 

Statistically significant increase 

(p≤0.05) 

Important VERY LOW 

Change in lumbar spine BMD (2 uncontrolled, retrospective observational studies)  

Change from start of gender-affirming hormones to age 22 years in lumbar spine BMD in transfemales  

1 cohort 
study 

Klink et al. 
2015 

Serious 
limitations1 

Serious 

indirectness2 
Not applicable 

Not 

calculable 

N=15 

(Mean) 

N=13 (z-

score) 

None 

Mean (SD), g/m2 
Start of gender-affirming 
hormones: 0.84 (0.11) 

Age 22 years: 0.93 (0.10) 
P<0.001 

 
z-score (SD) 

Important VERY LOW 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Start of gender-affirming 
hormones: -1.01 (0.98) 

Age 22 years: -1.36 (0.83) 
No statistically significant 

difference 
 

Change from start of gender-affirming hormones to age 22 years in lumbar spine BMD in transmales 

1 cohort 
study 

Klink et al. 
2015 

Serious 
limitations1 

Serious 

indirectness2 
Not applicable 

Not 

calculable 

N=19 

(Mean and 

z-score) 

 

 

None 

Mean (SD), g/m2 
Start of gender-affirming 
hormones: 0.91 (0.10) 

Age 22 years: 0.99 (0.13) 
P<0.001 

 
z-score (SD) 

Start of gender-affirming 
hormones: -0.72 (0.99) 

Age 22 years: -0.33 (1.12) 
No statistically significant 

difference  

Important VERY LOW 

Change from start of testosterone treatment in lumbar spine BMD in transmen (follow-up 6 to 24 months) 

1 cohort 
study 

Stoffers et 
al. 2019 

Serious 
limitations4 

No serious 

indirectness 
Not applicable 

Not 

calculable 

N=62 (T0 

and T6) 

 

N=37 (T12) 

 

N=15 (T24) 

None 

Mean (SD), g/cm2 

 T0: 0.90 (0.11) 

T6: 0.94 (0.10) 

T12: 0.95 (0.09) 

T24: 0.95 (0.11) 

No statistically significant 
difference from T0 to any 

timepoint 
 

z-score (SD) 

T0: -0.81 (1.02) 

T6: -0.67 (0.95) 

T12: -0.66 (0.81) 

T24: -0.74 (1.17) 

Important VERY LOW 

App.0278
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

No statistically significant 
difference from T0 to any 

timepoint 

Change in femoral neck BMD (2 uncontrolled, retrospective observational studies) 

Change from start of gender-affirming hormones to age 22 years in femoral neck BMD in transfemales 

1 cohort 
study 

Klink et al. 
2015 

Serious 
limitations1 

Serious 

indirectness2 
Not applicable 

Not 

calculable 

N=15 

(Mean)  

 

N=11 (z-

score) 

 

None 

Mean (SD), g/m2 
Start of gender-affirming 
hormones: 0.87 (0.08) 

Age 22 years: 0.94 (0.11) 
P=0.009 

 
z-score (SD) 

Start of gender-affirming 
hormones: -0.95 (0.63) 

Age 22 years: -0.69 (0.74) 
No statistically significant 

difference 
 

Important VERY LOW 

Change from start of gender-affirming hormones to age 22 years in femoral neck BMD in transmales 

1 cohort 
study 

Klink et al. 
2015 

Serious 
limitations1 

Serious 

indirectness2 
Not applicable 

Not 

calculable 

N=19 

(Mean) 

 

N=16 (z-

score) 

None 

Mean (SD), g/m2 
Start of gender-affirming 
hormones: 0.88 (0.09) 

Age 22 years: 0.95 (0.10) 
P<0.001 

 
z-score (SD) 

Start of gender-affirming 
hormones: -0.35 (0.79) 

Age 22 years: -0.35 (0.74) 
P=0.006 

 

Important VERY LOW 

Change from start of testosterone treatment in right femoral neck (hip) BMD in transmales (follow-up 6 to 24 months) 

1 cohort 
study 

Serious 
limitations4 

No serious 

indirectness 
Not applicable 

Not 

calculable 

N=62 (T0 

and T6) 
None 

Mean (SD), g/cm2 

T0: 0.77 (0.08) 
Important VERY LOW 

App.0279
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Stoffers et 
al. 2019 

 

N=37 (T12) 

 

N=15 (T24) 

T6: 0.84 (0.11) 

T12: 0.82 (0.08) 

T24: 0.85 (0.11) 

No statistically significant 
difference from T0 to any 

timepoint 
 

z-score (SD) 

T0: -0.97 (0.79) 

T6: -0.54 (0.96) 

T12: -0.80 (0.69) 

T24: -0.31 (0.84) 

No statistically significant 
difference from T0 to any 

timepoint 

Change from start of testosterone treatment in left femoral neck (hip) BMD in transmales (follow-up 6 to 24 months) 

1 cohort 
study 

Stoffers et 
al. 2019 

Serious 
limitations4 

No serious 

indirectness 
Not applicable 

Not 

calculable 

N=62 (T0 

and T6) 

 

N=37 (T12) 

 

N=15 (T24) 

None 

Mean (SD), g/cm2 

T0: 0.76 (0.09) 

T6: 0.83 (0.12) 

T12: 0.81 (0.08) 

T24: 0.86 (0.09) 

No statistically significant 

difference from T0 to any 

timepoint 

 

z-score (SD) 

T0: -1.07 (0.85) 

T6: -0.62 (1.12) 

T12: -0.93 (0.63) 

T24: -0.20 (0.70) 

No statistically significant 

difference from T0 to any 

timepoint 

Important VERY LOW 

App.0280
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Abbreviations: BMAD: bone mineral apparent density; BMD: bone mineral density; g: grams; m: metre; SD: standard deviation 
 
1 Downgraded 1 level - the cohort study by Klink et al. (2015) was assessed as at high risk of bias (poor quality overall; lack of blinding, no control group and high number of 
participants lost to follow-up) 
2 Outcomes reported after gender reassignment surgery and not after gender-affirming hormones alone. Unclear whether observed changes are due to hormones or surgery 
3 Downgraded 1 level - the cohort study by Vlot et al. (2017) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control) 
4 Downgraded 1 level - the cohort study by Stoffers et al. (2019) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control group)    
 

Table 8: Question 2: For children and adolescents with gender dysphoria, what is the short-term and long-term safety of 

gender-affirming hormones compared with one or a combination of psychological support, social transitioning to the 

desired gender or no intervention? – Cardiovascular risk factors 

QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Change in body mass index (1 uncontrolled, retrospective observational study) 

Change from start of gender-affirming hormones to age 22 years in BMI in transfemales  

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=71 None 

Mean change (95% CI) 

+1.9 (0.6 to 3.2) 

Statistically significant 

increase (p<0.005) 

 

Mean BMI at 22 years (95% 

CI): 

23.2 (21.6 to 24.8) 

Important VERY LOW 

Change from start of gender-affirming hormones to age 22 years in BMI in transmales 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=121 None 

Mean change (95% CI) 

+1.4 (0.8 to 2.0) 

Statistically significant 

increase (p<0.005) 

 

Mean BMI at 22 years (95% 

CI): 

23.9 (23.0 to 24.7) 

Important VERY LOW 

App.0281
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Obesity rates at age 22 years (1 uncontrolled, retrospective observational study) 

Obesity rates at age 22 years in transfemales who started gender-affirming hormones as adolescents (1 uncontrolled, retrospective 

observational study) 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=71 None 

At 22 years, 9.9% of 

transfemales were obese, 

compared with 3.0% in 

reference cisgender population 

 

No statistically analysis 

reported 

Important VERY LOW 

Obesity rates at age 22 years in transfemales who started gender-affirming hormones as adolescents (1 uncontrolled, retrospective 

observational study) 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=121 None 

At 22 years, 6.6% of 

transmales were obese, 

compared with 2.2% in 

reference cisgender population 

 

No statistically analysis 

reported 

Important VERY LOW 

Change in blood pressure (1 uncontrolled, retrospective observational study) 

Change from start of gender-affirming hormones to age 22 years in systolic blood pressure (SBP) in transfemales 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=71 None 

Mean change (95% CI) 

-3 (-8 to 2) 

No statistically significant 

difference 

 

Mean SBP at 22 years (95% 

CI): 117 (113 to 122) 

 

Important VERY LOW 

Change from start of gender-affirming hormones to age 22 years in diastolic blood pressure (DBP) in transfemales 

App.0282
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=71 None 

Mean change (95% CI) 

+6 (3 to 10) 

Statistically significant 

increase (p<0.001) 

 

Mean DBP at 22 years (95% 

CI): 

75 (72 to 78) 

 

Important VERY LOW 

Change from start of gender-affirming hormones to age 22 years in systolic blood pressure (SBP) in transmales 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=121 None 

Mean change (95% CI): 

+5 (1 to 9) 

Statistically significant 

increase (p<0.05) 

 

Mean SBP at 22 years (95% 

CI): 126 (122 to 130) 

 

Important VERY LOW 

Change from start of gender-affirming hormones to age 22 years in diastolic blood pressure (DBP) in transmales 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=121 None 

Mean change (95% CI): 

+6 (4 to 9) 

Statistically significant 

increase (p<0.001) 

 

Mean DBP at 22 years (95% 

CI): 74 (72 to 77) 

Important VERY LOW 

Change in glucose levels, insulin levels, insulin resistance and HbA1c (2 uncontrolled, retrospective observational studies) 

Change from start of gender-affirming hormones to age 22 years in glucose level (mmol/L) in transfemales 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=71 None 

Mean change (95% CI): 

+0.1 (-0.1 to 0.2) 
Important VERY LOW 

App.0283
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

No statistically significant 

difference 

 

Mean glucose level at 

22 years (95% CI): 5.0 (4.8 to 

5.1) 

 

Change from start of gender-affirming hormones to age 22 years in insulin level (mU/L) in transfemales 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=71 None 

Mean change (95% CI) 

+2.7 (-1.7 to 7.1) 

No statistically significant 

difference 

 

Mean insulin level at 22 years 

(95% CI): 13.0 (8.4 to 17.6) 

 

Important VERY LOW 

Change from start of gender-affirming hormones to age 22 years in insulin resistance (HOMA-IR) in transfemales. Higher scores indicate more 

insulin resistance. 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=71 None 

Mean change (95% CI) 

+0.7 (-0.2 to 1.5) 

No statistically significant 

difference 

 

Mean HOMA-IR at 22 years 

(95% CI): 2.9 (1.9 to 3.9) 

 

Important VERY LOW 

Change from start of gender-affirming hormones to age 22 years in glucose level (mmol/L) in transmales 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=121 None 

Mean change (95% CI) 

0.0 (-0.2 to 0.2) 

No statistically significant 

difference 

Important VERY LOW 

App.0284
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

 

Mean glucose level at 

22 years (95% CI): 4.8 (4.7 to 

5.0) 

 

Change from start of gender-affirming hormones to age 22 years in insulin level (mU/L) in transmales 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=121 None 

Mean change (95% CI) 

-2.1 (-3.9 to -0.3) 

Statistically significant 

decrease (p<0.05) 

 

Mean insulin level at 22 years 

(95% CI): 8.6 (6.9 to 10.2) 

 

Important VERY LOW 

Change from start of gender-affirming hormones to age 22 years in insulin resistance (HOMA-IR) in transmales. Higher scores indicate more 

insulin resistance.  

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=121 None 

Mean change (95% CI): 

-0.5 (-1.0 to -0.1) 

Statistically significant 

decrease (p<0.05) 

 

Mean HOMA-IR at 22 years 

(95% CI): 1.8 (1.4 to 2.2) 

 

Important VERY LOW 

Change from start of testosterone in HbA1c in transmales (up to 24 months follow-up) 

1 cohort 
study 

Stoffers et 
al. 2019 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 

N= Not 

reported 
None 

No statistically significant 

change from start of 

testosterone treatment 

 

Numerical results, follow-up 

duration and further details of 

Important VERY LOW 

App.0285
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

statistical analysis not 

reported. 

Change in lipid profile (1 uncontrolled, retrospective observational study) 

Change from start of gender-affirming hormones to age 22 years in total cholesterol (mmol/L) in transfemales  

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=71 None 

Mean change (95% CI): 

+0.1 (-0.2 to 0.4) 

No statistically significant 

difference 

 

Mean total cholesterol at 

22 years (95% CI): 4.1 (3.8 to 

4.4) 

Important VERY LOW 

Change from start of gender-affirming hormones to age 22 years in HDL cholesterol (mmol/L) in transfemales 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=71 None 

Mean change (95% CI): 

0.0 (-0.1 to 0.2) 

No statistically significant 

difference 

 

Mean HDL cholesterol at 

22 years (95% CI): 1.6 (1.4 to 

1.7) 

 

Important VERY LOW 

Change from start of gender-affirming hormones to age 22 years in LDL cholesterol (mmol/L) in transfemales 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=71 None 

Mean change (95% CI): 

0.0 (-0.3 to 0.2) 

No statistically significant 

difference 

 

Mean LDL cholesterol at 

22 years (95% CI): 2.0 (1.8 to 

2.3) 

Important VERY LOW 

App.0286
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Change from start of gender-affirming hormones to age 22 years in triglycerides (mmol/L) in transfemales 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=71 None 

Mean change (95% CI): 

+0.2 (0.0 to 0.5) 

Statistically significant 

increase (p<0.05) 

 

Mean triglycerides at 22 years 

(95% CI): 1.1 (0.9 to 1.4) 

Important VERY LOW 

Change from start of gender-affirming hormones to age 22 years in total cholesterol (mmol/L) in transmales  

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=121 None 

Mean change (95% CI): 

+0.4 (0.2 to 0.6) 

Statistically significant 

increase (p<0.001) 

 

Mean total cholesterol at 

22 years (95% CI): 4.6 (4.3 to 

4.8) 

Important VERY LOW 

Change from start of gender-affirming hormones to age 22 years in HDL cholesterol (mmol/L) in transmales 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=121 None 

Mean change (95% CI) 

-0.3 (-0.4 to -0.2) 

Statistically significant 

decrease (p<0.001) 

 

Mean HDL cholesterol at 

22 years (95% CI): 1.3 (1.2 to 

1.3) 

Important VERY LOW 

Change from start of gender-affirming hormones to age 22 years in LDL cholesterol (mmol/L) in transmales 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=121 None 

Mean change (95% CI): 

+0.4 (0.2 to 0.6) 
Important VERY LOW 

App.0287
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Statistically significant 

increase (p<0.001) 

 

Mean LDL cholesterol at 

22 years (95% CI): 2.6 (2.4 to 

2.8) 

Change from start of gender-affirming hormones to age 22 years in triglycerides (mmol/L) in transmales 

1 cohort 
study Klaver 
et al. 2020 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=121 None 

Mean change (95% CI) 

+0.5 (0.3 to 0.7) 

Statistically significant 

increase (p<0.001) 

 

Mean triglycerides at 22 years 

(95% CI): 1.3 (1.1 to 1.5) 

Important VERY LOW 

 
Abbreviations: BMI: boss mass index; CI: confidence interval; DBP: diastolic blood pressure; HbA1c: glycated haemoglobin; HDL: high-density lipoproteins; 
HOMA-IR: Homeostatic Model Assessment of Insulin Resistance; LDL: low-density lipoproteins; mmol/L: millimoles per litre; mU/L: milliunits per litre; SBP: 
systolic blood pressure; SD: standard deviation 
 
1 Downgraded 1 level - the cohort study by Klaver et al. (2020) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control group) 
2 Downgraded 1 level - the cohort study by Stoffers et al. (2019) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control group) 

 

Table 9: Question 2: For children and adolescents with gender dysphoria, what is the short-term and long-term safety of 

gender-affirming hormones compared with one or a combination of psychological support, social transitioning to the 

desired gender or no intervention? – Other safety outcomes 

QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Liver enzymes (1 uncontrolled, retrospective observational study) 

App.0288
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Change from start of testosterone in aspartate aminotransferase (AST) level in transmales (up to 24 months follow-up) 

1 cohort 
study 

Stoffers et 
al. 2019 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 

N= Not 

reported 
None 

No statistically significant 

change from start of 

testosterone treatment 

 

Numerical results, follow-up 

duration and further details of 

statistical analysis not reported. 

Important VERY LOW 

Change from start of testosterone in alanine aminotransferase (ALT) level in transmales (up to 24 months follow-up) 

1 cohort 
study 

Stoffers et 
al. 2019 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 

N= Not 

reported 
None 

No statistically significant 

change from start of 

testosterone treatment 

 

Numerical results, follow-up 

duration and further details of 

statistical analysis not reported. 

Important VERY LOW 

Change from start of testosterone in gamma-glutamyl transferase (GGT) level in transmales (up to 24 months follow-up) 

1 cohort 
study 

Stoffers et 
al. 2019 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 

N= Not 

reported 
None 

No statistically significant 

change from start of 

testosterone treatment 

 

Numerical results, follow-up 

duration and further details of 

statistical analysis not reported. 

Important VERY LOW 

Change from start of testosterone in alkaline phosphatase (ALP) level in transmales (up to 24 months follow-up) 

1 cohort 
study 

Stoffers et 
al. 2019 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 

N=62 (T0 

and T1) 

 

N=37 (T12) 

 

None 

Median (IQR), U/L 

T0: 102 (78 to 136) 

T6: 115 (102 to 147) 

T12: 112 (88 to 143) 

T24: 81 (range 69 to 98) 

Important VERY LOW 

App.0289
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

N-15 (T24) Statistically significant increase 

from T0 at T6 and T12 (p<0.001) 

Kidney markers (1 uncontrolled, retrospective observational study) 

Change from start of testosterone in serum creatinine level in transmales (up to 24 months follow-up) 

1 cohort 
study 

Stoffers et 
al. 2019 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 

N=62 (T0 

and T1) 

 

N=37 (T12) 

 

N=15 (T24) 

None 

Mean (SD), umol/L 

T0: 62 (7) 

T6: 70 (9) 

T12: 74 (10) 

T24: 81 (10) 

Statistically significant increase 

from T0 at all timepoints 

(p<0.001) 

Important VERY LOW 

Change from start of testosterone in serum urea2 level in transmales (up to 24 months follow-up) 

1 cohort 
study 

Stoffers et 
al. 2019 

Serious 
limitations1 

No serious 

indirectness 
Not applicable 

Not 

calculable 

N= Not 

reported 
None 

No statistically significant 

change from start of 

testosterone treatment 

 

Numerical results, follow-up 

duration and further details of 

statistical analysis not reported. 

Important VERY LOW 

Adverse effects (1 uncontrolled, retrospective observational study) 

Permanent discontinuation of gender-affirming hormones (median follow-up 2.0 years (range 0.0 to 11.3) 

1 cohort 
study 

Khatchado
urian et al. 

2014 

Serious 
limitations3 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=63 None 

No participants permanently 

discontinued gender-affirming 

hormones. 

Important VERY LOW 

Temporary discontinuation of gender-affirming hormones (median follow-up 2.0 years (range 0.0 to 11.3) 

1 cohort 
study 

Serious 
limitations3 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=63 None 

3/37 transmales receiving 

testosterone temporarily 
Important VERY LOW 

App.0290
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Khatchado
urian et al. 

2014 

discontinued treatment, 2 due to 

concomitant mental health 

comorbidities and 1 due to 

androgenic alopecia. All 

eventually resumed treatment. 

 

No transfemales receiving 

oestrogen temporarily 

discontinued treatment 

Minor complications during treatment with gender-affirming hormones (median follow-up 2.0 years (range 0.0 to 11.3) 

1 cohort 
study 

Khatchado
urian et al. 

2014 

Serious 
limitations3 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=63 None 

12/63 participants had minor 

complications during treatment 

with gender-affirming hormones  

 

All 12 were transmales receiving 

testosterone. Complications 

were severe acne (n=7), 

androgenic alopecia (n=1) mild 

dyslipidaemia (n=3) and 

significant mood swings (n=1) 

 

No transfemales receiving 

oestrogen had minor 

complications 

Important VERY LOW 

Severe complications during treatment with gender-affirming hormones (median follow-up 2.0 years (range 0.0 to 11.3) 

1 cohort 
study 

Khatchado
urian et al. 

2014 

Serious 
limitations3 

No serious 

indirectness 
Not applicable 

Not 

calculable 
N=63 None 

No severe complications 

reported during gender-affirming 

treatment 

Important VERY LOW 

 

App.0291
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Abbreviations: ALP: alkaline phosphatase; ALT: alanine aminotransferase; AST: aspartate aminotransferase; GGT: gamma-glutamyl transferase; IQR: 
interquartile range; SD: standard deviation; U/L: units per litre; umol/L: micromole per litre  
 
1 Downgraded 1 level - the cohort study by Stoffers et al. (2019) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control group) 
2 Referred to as ‘ureum’ in original publication 
3 Downgraded 1 level - the cohort study by Khatchadourian et al. (2014) was assessed as at high risk of bias (poor quality overall; lack of blinding, no control group and high 
number of participants lost to follow-up) 

 
Table 10: From the evidence selected, are there particular sub-groups of children and adolescents with gender dysphoria 
that derive comparatively more (or less) benefit from treatment with gender-affirming hormones than the wider population 
of children and adolescents with gender dysphoria? – Transfemales compared with transmales 

QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision 
Transfemal

es 
Transmales Result (95% CI) 

Impact on mental health (1 uncontrolled, retrospective observational study) 

Change from baseline in adjusted mean suicidality score, measured using the ASQ tool (mean treatment duration 349 days). Higher scores 
indicate a greater degree of suicidality. 

1 cohort 
study 

Allen et al. 
2019 

Serious 
limitations4 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=14 N=33 

Transfemales 
T0 (baseline) = 1.21 (SE 0.36) 
T1 (final assessment) = 0.24 

(SE 0.19) 
 

Transmales 
T0 (baseline) = 1.01 (SE 0.23) 
T1 (final assessment) = 0.29 

(SE 0.13) 
 

No statistically significant 
difference in change from 

baseline between transfemales 
and transmales (p=0.79) 

Critical VERY LOW 

Impact on quality of life (1 uncontrolled, retrospective observational study) 

Change from baseline in adjusted mean well-being score, measured using the GWBS of the Pediatric Quality of Life Inventory (mean treatment 
duration 349 days). Higher scores indicate better well-being. 

1 cohort 
study 

Allen et al. 
2019 

Serious 
limitations4 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=14 N=33 

Transfemales 
T0 (baseline) = 58.44 (SE 4.09) 
T1 (final assessment) = 69.52 

(SE 3.62) 

Critical VERY LOW 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision 
Transfemal

es 
Transmales Result (95% CI) 

 
Transmales 

T0 (baseline) = 64.95 (SE 2.66) 
T1 (final assessment) = 70.94 

(SE 2.35) 
 

No statistically significant 
difference in change from 

baseline between transfemales 
and transmales (p=0.32) 

 
Abbreviations: ASQ: Ask Suicide-Screening Questions; GWBS: General Well-Being Scale; SE: standard error  
 
1 The cohort study by Allen et al. 2019 was assessed at high risk of bias (poor quality; lack of blinding and no control group). 
 

Table 11: From the evidence selected, are there particular sub-groups of children and adolescents with gender dysphoria 
that derive comparatively more (or less) benefit from treatment with gender-affirming hormones than the wider population 
of children and adolescents with gender dysphoria? – Sex assigned at birth males (transfemales) 

QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY 

No of events/No of 
patients% (n/N%) 

Effect 

Study type 
and number 
of studies 

Author year 

Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Change from baseline in mean depression symptoms in transfemales, measured using the Quick Inventory of Depressive Symptoms (QIDS), 
self-reported (mean duration of gender-affirming hormone treatment 10.9 months). Higher scores indicate more depression. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=40 None 

Baseline = 7.5 (SD 4.9) 

Follow-up = 6.6 (SD 4.4) 

No statistical analysis reported 
for this sub-group  

Critical VERY LOW 

Change from baseline in mean depression symptoms in transfemales, measured using the Quick Inventory of Depressive Symptoms (QIDS), 
clinician-reported (mean duration of gender-affirming hormone treatment 10.9 months). Higher scores indicate more severe depression. 

1 cohort 
study 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=45 None 
Baseline = 4.2 (SD 3.2) 

Follow-up = 5.4 (SD 3.4) 
Critical VERY LOW 
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 

No of events/No of 
patients% (n/N%) 

Effect 

Study type 
and number 
of studies 

Author year 

Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Kuper et 
al. 2020 

No statistical analysis reported 
for this sub-group 

Change from baseline in mean anxiety symptoms in transfemales, measured using the SCARED questionnaire (mean duration of gender-
affirming hormone treatment 10.9 months). Higher scores indicate more severe anxiety. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=33 None 

Baseline = 26.4 (SD 14.2) 

Follow-up = 24.3 (SD 15.4) 

No statistical analysis reported 
for this sub-group 

Critical VERY LOW 

Change from baseline in mean panic symptoms in transfemales, measured using specific questions from the SCARED questionnaire (mean 
duration of gender-affirming hormone treatment 10.9 months). Higher scores indicate more severe symptoms. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=34 None 

Baseline = 5.7 (SD 4.9) 

Follow-up = 5.1 (SD 4.9) 

No statistical analysis reported 
for this sub-group 

Critical VERY LOW 

Change from baseline in mean generalised anxiety symptoms in transfemales, measured using specific questions from the SCARED 
questionnaire (mean duration of gender-affirming hormone treatment was 10.9 months). Higher scores indicate more severe symptoms. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=34 None 

Baseline = 8.6 (SD 5.1) 

Follow-up = 8.0 (SD 5.1) 

No statistical analysis reported 
for this sub-group 

Critical VERY LOW 

Change from baseline in mean social anxiety symptoms in transfemales, measured using specific questions from the SCARED questionnaire 
(mean duration of gender-affirming hormone treatment was 10.9 months). Higher scores indicate more severe symptoms. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=34 None 

Baseline = 7.1 (SD 3.9) 

Follow-up = 6.8 (SD 4.4) 

No statistical analysis reported 
for this sub-group 

Critical VERY LOW 

Change from baseline in mean separation anxiety symptoms in transfemales, measured using specific questions from the SCARED 
questionnaire (mean duration of gender-affirming hormone treatment was 10.9 months). Higher scores indicate more severe symptoms. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=34 None 

Baseline = 3.4 (SD 3.3) 

Follow-up = 2.7 (SD 2.3) 

No statistical analysis reported 
for this sub-group 

Critical VERY LOW 
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 

No of events/No of 
patients% (n/N%) 

Effect 

Study type 
and number 
of studies 

Author year 

Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Change from baseline in mean school avoidance symptoms in transfemales, measured using specific questions from the SCARED 
questionnaire (mean duration of gender-affirming hormone treatment was 10.9 months). Higher scores indicate more severe symptoms. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=33 None 

Baseline = 1.8 (SD 1.7) 

Follow-up = 1.9 (SD 2.1) 

No statistical analysis reported 
for this sub-group 

Critical VERY LOW 

Change from baseline in percentage of participants with suicidal ideation in transfemales, measured using the additional questions from the 
PHQ 9_Modified for Teens (approximately 12-month follow-up)  

1 cohort 
study 

Achille et 
al. 2020 

Serious 
limitations2 

Serious 
indirectness2 

No serious 
inconsistency 

Not 
calculable 

N=17 None 

Wave 1 (baseline) = 11.8% 
(2/17) 

Wave 2 (approx. 12 months) = 
5.9% (1/17) 

No statistical analysis reported 
 

Critical VERY LOW 

Impact on body image (1 uncontrolled, prospective observational study) 

Change from baseline in mean body image in transfemales, measured using the BIS (mean duration of gender-affirming hormone treatment was 
10.9 months). Higher scores represent a higher degree of body dissatisfaction. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=30 None 

Baseline = 67.5 (SD 19.5) 

Follow-up = 49.0 (SD 21.6) 

No statistical analysis reported 
for this sub-group 

Important VERY LOW 

 
Abbreviations: BIS: Body Image Scale; PHQ 9: Patient Health Questionnaire 9; SCARED: Screen for Child Anxiety Related Emotional Disorders; SD: 
standard deviation 
 
1 Downgraded 1 level - the cohort study by Kuper et al. (2020) was assessed at high risk of bias (poor quality; lack of blinding, no control group and high number of participants 
lost to follow-up). 
2 Downgraded 1 level - the cohort study by Achille et al. 2020 was assessed at high risk of bias (poor quality; lack of blinding, no control group and high number of participants 
lost to follow-up). 
3 Serious indirectness in Achille 2020- Approximately 30% of the full sample received puberty suppression alone or were receiving no treatment at final follow-up. 
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Table 12: From the evidence selected, are there particular sub-groups of children and adolescents with gender dysphoria 
that derive comparatively more (or less) benefit from treatment with gender-affirming hormones than the wider population 
of children and adolescents with gender dysphoria? – Sex assigned at birth females (transmales) 

QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Change from baseline in mean depression symptoms in transmales, measured using the Quick Inventory of Depressive Symptoms (QIDS), self-
reported (mean duration of gender-affirming hormone treatment 10.9 months). Higher scores indicate more severe depression. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=76 None 

Baseline = 10.4 (SD 5.0) 

Follow-up = 7.5 (SD 4.5) 

No statistical analysis reported 
for this sub-group  

Critical VERY LOW 

Change from baseline in mean depression symptoms in transmales, measured using the Quick Inventory of Depressive Symptoms (QIDS), 
clinician-reported (mean duration of gender-affirming hormone treatment 10.9 months). Higher scores indicate more severe depression. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=78 None 

Baseline = 6.7 (SD 4.4) 

Follow-up = 6.2 (SD 4.1) 

No statistical analysis reported 
for this sub-group 

Critical VERY LOW 

Change from baseline in mean anxiety symptoms in transmales, measured using the SCARED questionnaire (mean duration of gender-affirming 
hormone treatment 10.9 months). Higher scores indicate more severe anxiety. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=65 None 

Baseline = 35.4 (SD 16.5) 

Follow-up = 29.8 (SD 15.5) 

No statistical analysis reported 
for this sub-group 

Critical VERY LOW 

Change from baseline in mean panic symptoms in transmales, measured using specific questions from the SCARED questionnaire (mean 
duration of gender-affirming hormone treatment 10.9 months). Higher scores indicate more severe symptoms. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=66 None 

Baseline = 9.3 (SD 6.5) 

Follow-up = 7.9 (SD 6.5) 

No statistical analysis reported 
for this sub-group 

Critical VERY LOW 

Change from baseline in mean generalised anxiety symptoms in transmales, measured using specific questions from the SCARED 
questionnaire (mean duration of gender-affirming hormone treatment was 10.9 months). Higher scores indicate more severe symptoms. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=66 None 

Baseline = 10.4 (SD 5.0) 

Follow-up = 9.0 (SD 5.1) 

No statistical analysis reported 
for this sub-group 

Critical VERY LOW 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Change from baseline in mean social anxiety symptoms in transmales, measured using specific questions from the SCARED questionnaire 
(mean duration of gender-affirming hormone treatment was 10.9 months). Higher scores indicate more severe symptoms. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=66 None 

Baseline = 8.5 (SD 4.0) 

Follow-up = 7.8 (SD 4.1) 

No statistical analysis reported 
for this sub-group 

Critical VERY LOW 

Change from baseline in mean separation anxiety symptoms in transmales, measured using specific questions from the SCARED questionnaire 
(mean duration of gender-affirming hormone treatment was 10.9 months). Higher scores indicate more severe symptoms. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=65 None 

Baseline = 4.2 (SD 3.4) 

Follow-up = 3.4 (SD 2.6) 

No statistical analysis reported 
for this sub-group 

Critical VERY LOW 

Change from baseline in mean school avoidance symptoms in transmales, measured using specific questions from the SCARED questionnaire 
(mean duration of gender-affirming hormone treatment was 10.9 months). Higher scores indicate more severe symptoms. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=65 None 

Baseline = 2.9 (SD 2.3) 

Follow-up = 2.0 (SD 2.3) 

No statistical analysis reported 
for this sub-group 

Critical VERY LOW 

Change from baseline in percentage of participants with suicidal ideation in transmales, measured using the additional questions from the PHQ 

9_Modified for Teens (approximately 12-month follow-up)  

1 cohort 
study 

Achille et 
al. 2020 

Serious 
limitations2 

Serious 

indirectness3 

No serious 

inconsistency 

Not 

calculable 
N=33 None 

Wave 1 (baseline) = 9.1% (3/33) 

Wave 2 (approx. 12 months) = 

6.1% (2/33) 

No statistical analysis reported 

 

Critical VERY LOW 

Impact on body image (1 uncontrolled, prospective observational study) 

Change from baseline in mean body image in transmales, measured using the BIS (mean duration of gender-affirming hormone treatment was 
10.9 months). Higher scores represent a higher degree of body dissatisfaction. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=66 None 

Baseline = 71.1 (SD 13.4) 

Follow-up = 52.9 (SD 16.8) 

No statistical analysis reported 
for this sub-group 

Important VERY LOW 
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Abbreviations: BIS: Body Image Scale; PHQ 9: Patient Health Questionnaire 9; SCARED: Screen for Child Anxiety Related Emotional Disorders; SD: 
standard deviation 
 
1 Downgraded 1 level - the cohort study by Kuper et al. (2020) was assessed at high risk of bias (poor quality; lack of blinding, no control group and high number of participants 
lost to follow-up). 
2 Downgraded 1 level - the cohort study by Achille et al. 2020 was assessed at high risk of bias (poor quality; lack of blinding, no control group and high number of participants 
lost to follow-up). 
3 Serious indirectness in Achille 2020- Approximately 30% of the full sample received puberty suppression alone or were receiving no treatment at final follow-up. 

 
Table 14: From the evidence selected, are there particular sub-groups of children and adolescents with gender dysphoria 
that derive comparatively more (or less) benefit from treatment with gender-affirming hormones than the wider population 
of children and adolescents with gender dysphoria? – Outcomes controlled for concurrent counselling and medicines for 
mental health problems  

QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Impact on mental health (1 uncontrolled, retrospective observational study) 

Change from baseline in mean depression score in transfemales, measured using the CESD-R (approximately 12-month follow-up; controlled 
for engagement in counselling and medicines for mental health problems). Higher scores indicate more depression.   

1 cohort 
study 

Achille et 
al. 2020 

Serious 
limitations1 

Serious 
indirectness2 

No serious 
inconsistency 

Not 
calculable 

N=17 None 
No statistically significant 

change from baseline (p=0.27)  
Numerical scores not reported 

Critical VERY LOW 

Change from baseline in mean depression score in transmales, measured using the CESD-R (approximately 12-month follow-up; controlled for 
engagement in counselling and medicines for mental health problems). Higher scores indicate more severe depression.   

1 cohort 
study 

Achille et 
al. 2020 

Serious 
limitations1 

Serious 
indirectness2 

No serious 
inconsistency 

Not 
calculable 

N=33 None 
No statistically significant 

change from baseline (p=0.43) 
Numerical scores not reported 

Critical VERY LOW 

Change from baseline in depression score in transfemales, measured using the Patient Health Questionnaire Modified for Teens (PHQ 
9_Modified for Teens) (approximately 12-month follow-up; controlled for engagement in counselling and medicines for mental health problems). 
Higher scores indicate more severe depression.   

1 cohort 
study 

Achille et 
al. 2020 

Serious 
limitations1 

Serious 
indirectness2 

No serious 
inconsistency 

Not 
calculable 

N=17 None 
No statistically significant 

change from baseline (p=0.07)  
Numerical scores not reported 

Critical VERY LOW 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Change from baseline in depression score in transmales, measured using the Patient Health Questionnaire Modified for Teens (PHQ 9_Modified 
for Teens) (approximately 12-month follow-up; controlled for engagement in counselling and medicines for mental health problems). Higher 
scores indicate more severe depression.   

1 cohort 
study 

Achille et 
al. 2020 

Serious 
limitations1 

Serious 
indirectness2 

No serious 
inconsistency 

Not 
calculable 

N=33 None 
No statistically significant 

change from baseline (p=0.67) 
Numerical scores not reported 

Critical VERY LOW 

Impact on quality of life (1 uncontrolled, retrospective observational study) 

Change from baseline in mean quality of life score in transfemales, measured using the QLES-Q-SF (approximately 12-month follow-up; 
controlled for engagement in counselling and medicines for mental health problems). Higher scores indicated better quality of life.  

1 cohort 
study 

Achille et 
al. 2020 

Serious 
limitations1 

Serious 
indirectness2 

No serious 
inconsistency 

Not 
calculable 

N=17 None 
No statistically significant 

change from baseline (p=0.06) 
Critical VERY LOW 

Change from baseline in mean quality of life score in transmales, measured using the QLES-Q-SF (approximately 12-month follow-up; controlled 
for engagement in counselling and medicines for mental health problems). Higher scores indicated better quality of life.  

1 cohort 
study 

Achille et 
al. 2020 

Serious 
limitations1 

Serious 
indirectness2 

No serious 
inconsistency 

Not 
calculable 

N=33 None 
No statistically significant 

change from baseline (p=0.08) 
Critical VERY LOW 

Psychosocial Impact (1 uncontrolled, retrospective observational study) 

Functioning in adolescent development: Progresses normatively in school/ work during the real-life phase – impact on need for mental health 
treatment before or during gender identity assessment 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations3 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=49 None 

Needed mental health 
treatment: 

47% (15/32) functioning well 
 

Did not need mental health 
treatment: 

82% (14/17) functioning well 
 

Statistically significant difference 
p=0.02 

Important VERY LOW 

Functioning in adolescent development: Is age-appropriately able to deal with matters outside of the home during the real-life phase – impact on 
need for mental health treatment before or during gender identity assessment 
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QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations3 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=49 None 

Needed mental health 
treatment: 

72% (23/32) managing well 
 

Did not need mental health 
treatment: 

94% (16/17) managing well 
 

No statistically significant 
difference p=0.06 

Important VERY LOW 

Functioning in adolescent development: Progresses normatively in school/ work during the real-life phase – impact on need for mental health 
treatment during the real-life phase 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations3 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=51 None 

Needed mental health 
treatment: 

42% (10/24) functioning well 
 

Did not need mental health 
treatment: 

74% (20/27) functioning well 
 

Statistically significant difference 
p=0.02 

Important VERY LOW 

Functioning in adolescent development: Is age-appropriately able to deal with matters outside of the home during the real-life phase – impact on 
need for mental health treatment during the real-life phase 

1 cohort 
study 

Kaltiala et 
al. 2020 

Serious 
limitations3 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=51 None 

Needed mental health 
treatment: 

67% (16/24) managing well 
 

Did not need mental health 
treatment: 

93% (25/27) managing well 
 

Statistically significant difference 
p=0.02 

Important VERY LOW 

 
Abbreviations: CESD-R: Center for Epidemiologic Studies Depression; p: p-value; PHQ 9: Patient Health Questionnaire 9; QLES-Q-SF: Quality of Life 
Enjoyment and Satisfaction Questionnaire 
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1 Downgraded 1 level - the cohort study by Achille et al 2020 was assessed at high risk of bias (poor quality; lack of blinding, no control group and high number of participants 
lost to follow-up). 
2 Serious indirectness in Achille 2020- Approximately 30% of the full sample received puberty suppression alone or were receiving no treatment at final follow-up. 
3 Downgraded 1 level - the cohort study by Kaltiala et al. 2020 was assessed at high risk of bias (poor quality; lack of blinding and no control). 

 
Table 15: From the evidence selected, are there particular sub-groups of children and adolescents with gender dysphoria 
that derive comparatively more (or less) benefit from treatment with gender-affirming hormones than the wider population 
of children and adolescents with gender dysphoria? – Tanner age  

QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY No of patients Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result (95% CI) 

Impact on mental health (1 uncontrolled, retrospective observational study) 

Change from baseline in mental health problems – depression, anxiety and anxiety-related symptoms (mean duration of gender-affirming 
hormone treatment was 10.9 months) 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=105 None 

No difference in outcomes found 
by Tanner age. 

 
Numerical results, statistical 
analysis and information on 

specific outcomes not reported. 
 

It is unclear from the paper 
whether Tanner age is at initial 

assessment, start of GnRH 
analogues, start of gender-

affirming hormones, or another 
timepoint 

Critical VERY LOW 

Impact on body image (1 uncontrolled, prospective observational study) 

Change from baseline in mean body image, measured using the BIS (mean duration of gender-affirming hormone treatment was 10.9 months). 
Higher scores represent a higher degree of body dissatisfaction. 

1 cohort 
study 

Kuper et 
al. 2020 

Serious 
limitations1 

No serious 
indirectness 

No serious 
inconsistency 

Not 
calculable 

N=105 None 

No difference in body image 
score found by Tanner age. 

 
Numerical results, statistical 
analysis and information on 

specific outcomes not reported. 
 

Important VERY LOW 
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It is unclear from the paper 
whether Tanner age is at initial 

assessment, start of GnRH 
analogues, start of gender-

affirming hormones, or another 
timepoint 

 
Abbreviations: BIS: Body Image Scale 
 
1 Downgraded 1 level - the cohort study by Kuper et al. 2020 was assessed at high risk of bias (poor quality; lack of blinding, no control group and high number of participants 
lost to follow-up). 
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Glossary 

 

Ask Suicide-
Screening Questions 
(ASQ) 

ASQ is a four-item dichotomous (yes, no) response measure with 
high sensitivity, designed to identify risk of suicide. A patient is 
considered to have screened positive if they answered yes to any 
item. The authors of Allen et al. 2019 altered the fourth item of 
the ASQ (“Have you ever tried to kill yourself?”) and prefaced it 
with “In the past few weeks . . .” as they were not investigating 
lifetime suicidality. A response of ‘no’ was scored as 0 and a 
response of ‘yes’ was scored as 1; each item was summed, 
generating an overall score for suicidality on a scale ranging from 
0 to 4, with higher scores indicating greater levels of suicidal 
ideation. 

Beck Depression 
Inventory-II (BDI-II) 

The BDI-II is a tool for assessing depressive symptoms. There 
are no specific scores to categorise depression severity, but it is 
suggested that 0 to 13 is minimal symptoms, 14 to 19 is mild 
depression, 20 to 28 is moderate depression, and severe 
depression is 29 to 63. 

Body Image Scale 
(BIS) 

The BIS is used to measure body satisfaction. The scale consists 
of 30 body features, which the person rates on a 5-point scale. 
Each of the 30 items falls into one of 3 basic groups based on its 
relative importance as a gender-defining body feature: primary 
sex characteristics, secondary sex characteristics, and neutral 
body characteristics. A 
higher score indicates more dissatisfaction. 

Bone mineral 
apparent density 
(BMAD) 

BMAD is a size adjusted value of bone mineral density (BMD) 
incorporating bone size measurements using UK norms in 
growing adolescents. 

Center for 
Epidemiologic Studies 
Depression scale 
(CESD-R) 

The CESD-R is a valid, widely used tool to access depressive 
symptoms. The CESD-R asks about how frequently a person has 
felt or behaved in a certain way; with 20 questions scored from 0 
score is calculated as a sum of 20 questions, ranging from 0 (“not 
at all or less than one day”) to 3 (“5–7 days” and/or “nearly every 
day for 2 weeks”). Total score ranges from 0 to 60, with higher 
scores indicating more depressive symptoms. 

Cisgender Cisgender is a term for someone whose gender identity matches 
their birth-registered sex. 

Family APGAR 
(Adaptability, 
Partnership, Growth, 
Affection and 
Resolve) test 

The Family APGAR test is a 5-item questionnaire, with higher 
scores indicating better family functioning. The authors reported 
the following interpretation of the score: functional, 17-20 points; 
mildly dysfunctional, 16-13 points; moderately dysfunctional, 12-
10 point; severely dysfunctional, <9 points. 

Gender The roles, behaviours, activities, attributes and opportunities that 
any society considers appropriate for girls and boys, and women 
and men. 

Gender dysphoria Discomfort or distress that is caused by a discrepancy between a 
person’s gender identity (how they see themselves  regarding 
their gender) and that person’s sex assigned at birth (and the 
associated gender role, and/or primary and secondary sex 
characteristics). 
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General Well-Being 
Scale (GWBS) of the 
Pediatric Quality of 
Life Inventory score 

The GWBS of the Pediatric Quality of Life Inventory uses uses a 
5-point response scale, contains seven items, and measures two 
dimensions: general wellbeing (6 items) and general health (1 
item). Each item is scored from 0 to 4, and the total score is 
linearly transformed to a 0 to 100 scale. High scores reflect fewer 
perceived problems and greater well-being. 

GnRH analogue GnRH analogues competitively block GnRH receptors to prevent 
the spontaneous release of two gonadotropin hormones, 
Follicular Stimulating Hormone (FSH) and Luteinising Hormone 
(LH) from the pituitary gland. The reduction in LH and FSH 
secretion reduces oestradiol secretion from the ovaries in those 
whose sex assigned at birth was female and testosterone 
secretion from the testes in those whose sex assigned at birth 
was male. 

Patient Health 
Questionnaire 
Modified for Teens 
score (PHQ 
9_Modified for Teens)   

The PHQ 9_Modified for Teens is a validated tool to assess 
depression, dysthymia and suicide risk. The tool consists of 9 
questions scored from 0 to 3 (total score 0 to 27), plus an 
additional 4 questions that are not scored. A score of 0 to 4 
suggests no or minimal depressive symptoms, 5 to 9 mild, 10-14 
moderate, 15-19 moderate and 20-27 severe symptoms. 

Quick Inventory of 
Depressive 
Symptoms (QIDS) 

Both the clinician- and self-reported QIDS are validated tools to 
assess depressive symptoms. The tool consists of 16 items, with 
the highest score for 9 items (sleep, weight, psychomotor 
changes, depressed mood, decreased interest, fatigue, guilt, 
concentration, and suicidal ideation) are added to give a total 
score ranging from 0 to 27. A score of 0 to 5 is suggestive of no 
depressive symptoms, 6 to 10 mild symptoms, 11 to 15 moderate 
symptoms, 16-20 severe symptoms and 21 to 27 very severe 
symptoms. 

Quality of Life 
Enjoyment and 
Satisfaction 
Questionnaire (QLES-
Q-SF) 

QLES-Q-SF is a validated questionnaire, consisting of 15 
questions that rate quality of life on a scale of 1 (poor) to 5 (very 
good). 

Screen for Child 
Anxiety Related 
Emotional Disorders 
(SCARED) 
questionnaire 

SCARED is a validated, 41-point questionnaire, with each item 
scored 0 to 2. A total score of 25 or more is suggestive of anxiety 
disorder, with scores above 30 being more specific. Certain 
scores for specific questions may indicate the presence of other 
anxiety-related disorders: 
A score of 7 or more in questions related to panic disorder or 
significant somatic symptoms may indicate the presence of 
these.  
A score of 9 or more in questions related to generalised anxiety 
disorder may indicate the presence of this.  
A score of 5 or more in questions related to separation anxiety 
may indicate the presence of this.  
A score of 8 or more in questions related to social anxiety 
disorder may indicate the presence of this.  
A score of 3 or more in questions related to significant school 
avoidance may indicate the presence of this. 

State-Trait Anxiety 
Inventory (STAI) 
score 

STAI is a validated and commonly used measure of state anxiety 
(current state of anxiety) and trait anxiety (general state of 
calmness, confidence and security). It has 40 items, the first 20 
covering state anxiety, the second 20 covering trait anxiety. STAI 
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can be used in clinical settings to diagnose anxiety and to 
distinguish it from depressive illness. Each subtest (state and 
trait) is scored between 20 and 80, with higher scores indicating 
greater anxiety. There is no published minimal clinically 
meaningful difference (MCID) for STAI or thresholds for anxiety 
severity. 

Strengths and 
Difficulties 
Questionnaire (SDQ, 
Spanish version 

The SDQ, Spanish version includes 25-items covering emotional 
symptoms, conduct problems, hyperactivity/ inattention, peer 
relationship problems and prosocial behaviour. The authors state 
that a score of more than 20 is considered indicative of risk of 
having a disorder (normal: 0-15; borderline: 16-19, abnormal: 20-
40). 

Tanner stage Tanner staging is a scale of physical development. 

Transgender 
(including transmale 
and transfemale) 

Transgender is a term for someone whose gender identity is not 
congruent with their birth-registered sex. A transfemale is a 
person who identifies as female and a transmale is a person who 
identifies as male. 

Utrecht Gender 
Dysphoria Scale 
(UGDS)  

The UGDS is a validated screening tool for both adolescents and 
adults to assess gender dysphoria. It consists of 12 items, to be 
answered on a 1- to 5-point scale, resulting in a sum score 
between 12 and 60. Higher scores indicate higher levels of 
gender dysphoria. 
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Evidence review: Gonadotrophin releasing 
hormone analogues for children and 
adolescents with gender dysphoria 
 

This document will help inform Dr Hilary Cass’ independent review into gender identity 

services for children and young people. It was commissioned by NHS England and 

Improvement who commissioned the Cass review. It aims to assess the evidence for the 

clinical effectiveness, safety and cost-effectiveness of gonadotrophin releasing hormone 

(GnRH) analogues for children and adolescents aged 18 years or under with gender 

dysphoria. 

The document was prepared by NICE in October 2020. 

The content of this evidence review was up to date on 14 October 2020. See summaries of 

product characteristics (SPCs), British National Formulary (BNF) or the Medicines and 

Healthcare products Regulatory Agency (MHRA) or NICE websites for up-to-date 

information. 
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1. Introduction  

This review aims to assess the evidence for the clinical effectiveness, safety and cost-

effectiveness of gonadotrophin releasing hormone (GnRH) analogues for children and 

adolescents aged 18 years or under with gender dysphoria. The review follows the NHS 

England Specialised Commissioning process and template and is based on the criteria 

outlined in the PICO framework (see appendix A). This document will help inform Dr Hilary 

Cass’ independent review into gender identity services for children and young people. 

 

Gender dysphoria in children, also known as gender identity disorder or gender 

incongruence of childhood (World Health Organisation 2020), refers to discomfort or distress 

that is caused by a discrepancy between a person’s gender identity (how they see 

themselves1 regarding their gender) and that person’s sex assigned at birth and the 

associated gender role, and/or primary and secondary sex characteristics (Diagnostic and 

Statistical Manual of Mental Disorders 2013).  

 

GnRH analogues suppress puberty by delaying the development of secondary sexual 

characteristics. The intention is to alleviate the distress associated with the development of 

secondary sex characteristics, thereby providing a time for on-going discussion and 

exploration of gender identity before deciding whether to take less reversible steps. In 

England, the GnRH analogue triptorelin (a synthetic decapeptide analogue of natural GnRH, 

which has marketing authorisations for the treatment of prostate cancer, endometriosis and 

precocious puberty [onset before 8 years in girls and 10 years in boys]) is used for this 

purpose. The use of triptorelin for children and adolescents with gender dysphoria is off-

label. 

 

For children and adolescents with gender dysphoria it is recommended that management 

plans are tailored to the needs of the individual, and aim to ameliorate the potentially 

negative impact of gender dysphoria on general developmental processes, support young 

people and their families in managing the uncertainties inherent in gender identity 

development and provide on-going opportunities for exploration of gender identity. The plans 

may also include psychological support and exploration and, for some individuals, the use of 

GnRH analogues in adolescence to suppress puberty; this may be followed later with 

gender-affirming hormones of the desired sex (NHS England 2013).  

2. Executive summary of the review 

Nine observational studies were included in the evidence review. Five studies were 

retrospective observational studies (Brik et al. 2020, Joseph et al. 2019, Khatchadourian et 

al. 2014, Klink et al. 2015, Vlot et al. 2017), 3 studies were prospective longitudinal 

observational studies (Costa et al. 2015, de Vries et al. 2011, Schagen et al. 2016) and 1 

study was a cross-sectional study (Staphorsius et al. 2015). Two studies (Costa et al. 2015 

 
 

1 Gender refers to the roles, behaviours, activities, attributes and opportunities that any society 
considers appropriate for girls and boys, and women and men (World Health Organisation, Health 
Topics: Gender). 
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and Staphorsius et al. 2015) provided comparative evidence and the remaining 7 studies 

used within-person, before and after comparisons. 

 

The terminology used in this topic area is continually evolving and is different depending on 

stakeholder perspectives. In this evidence review we have used the phrase ‘people’s 

assigned sex at birth’ rather than natal or biological sex, gonadotrophin releasing hormone 

(GnRH) analogues rather than ‘puberty blockers’ and gender-affirming hormones rather than 

‘cross sex hormones’. The research studies included in this evidence review may use 

historical terms which are no longer considered appropriate. 

 

In children and adolescents with gender dysphoria, what is the clinical effectiveness 

of treatment with GnRH analogues compared with one or a combination of 

psychological support, social transitioning to the desired gender or no intervention?  

Critical outcomes 

The critical outcomes for decision making are the impact on gender dysphoria, mental health 

and quality of life. The quality of evidence for these outcomes was assessed as very low 

certainty using modified GRADE. 

Impact on gender dysphoria 

The study by de Vries et al. 2011 in 70 adolescents with gender dysphoria found that 

treatment with GnRH analogues before starting gender-affirming hormones does not affect 

gender dysphoria (measured using the Utrecht Gender Dysphoria Scale [UGDS]). The mean 

(±SD) gender dysphoria (UGDS) score was not statistically significantly different at baseline 

compared with follow-up (n=41, 53.20 [±7.91] versus 53.9 [±17.42], p=0.333). 

 

Impact on mental health 

The study by de Vries et al. 2011 in 70 adolescents with gender dysphoria found that 

treatment with GnRH analogues before starting gender-affirming hormones may reduce 

depression (measured using the Beck Depression Inventory-II [BDI-II]). The mean [±SD] BDI 

score was statistically significantly lower (improved) from baseline compared with follow-up 

(n=41, 8.31 [±7.12] versus 4.95 [±6.72], p=0.004).  

 

The study by de Vries et al. 2011 in 70 adolescents with gender dysphoria found that 

treatment with GnRH analogues before starting gender-affirming hormones does not affect 

anger (measured using the Trait Anger Scale [TPI]). The mean [±SD] anger (TPI) score was 

not statistically significantly different at baseline compared with follow-up (n=41, 18.29 

[±5.54] versus 17.88 [±5.24], p=0.503). 

 

The study by de Vries et al. 2011 in 70 adolescents with gender dysphoria found that 

treatment with GnRH analogues before starting gender-affirming hormones does not affect 

anxiety (measured using the Trait Anxiety Scale [STAI]). The mean [±SD] anxiety (STAI) 

score was not statistically significantly different at baseline compared with follow-up (n=41, 

39.43 [±10.07] versus 37.95 [±9.38], p=0.276). 

 

Impact on quality of life 

No evidence was identified. 
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Important outcomes 

The important outcomes for decision making are impact on body image, psychosocial 

impact, engagement with health care services, impact on extent of and satisfaction with 

surgery and stopping treatment. The quality of evidence for all these outcomes was 

assessed as very low certainty using modified GRADE. 

Impact on body image 

The study by de Vries et al. 2011 in 70 adolescents with gender dysphoria found that 

treatment with GnRH analogues before starting gender-affirming hormones does not affect 

body image (measured using the Body Image Scale [BIS]). The mean [±SD] body image 

(BIS) scores were not statistically significantly different from baseline compared with follow-

up for primary sexual characteristics (n=57, 4.10 [±0.56] versus 3.98 [±0.71], p=0.145), 

secondary sexual characteristics (n=57, 2.74 [±0.65] versus 2.82 [±0.68], p=0.569) or neutral 

body characteristics (n=57, 2.41 [±0.63] versus 2.47 [±0.56], p=0.620).  

Psychosocial impact 

The study by de Vries et al. 2011 in 70 adolescents with gender dysphoria found that 

treatment with GnRH analogues before starting gender-affirming hormones may improve 

psychosocial impact over time (measured using the Children’s Global Assessment Scale 

[CGAS]). The mean [±SD] CGAS score was statistically significantly higher (improved) from 

baseline compared with follow-up (n=41, 70.24 [±10.12] versus 73.90 [±9.63], p=0.005).  

This study also found that psychosocial functioning may improve over time (measured using 

the Child Behaviour Checklist [CBCL] and the self-administered Youth Self-Report [YSR]). 

The mean [±SD] CBCL scores were statistically significantly lower (improved) from baseline 

compared with follow-up for Total T score (n=54, 60.70 [±12.76] versus 54.46 [±11.23], 

p<0.001), internalising T score (n=54, 61.00 [±12.21] versus 52.17 [±9.81], p<0.001) and 

externalising T score (n=54, 58.04 [±12.99] versus 53.81 [±11.86], p=0.001). The mean 

[±SD] YSR scores were statistically significantly lower (improved) from baseline compared 

with follow-up for Total T score (n=54, 55.46 [±11.56] versus 50.00 [±10.56], p<0.001), 

internalising T score (n=54, 56.04 [±12.49] versus 49.78 [±11.63], p<0.001) and externalising 

T score (n=54, 53.30 [±11.87] versus 49.98 [±9.35], p=0.009). The proportion of adolescents 

scoring in the clinical range decreased from baseline to follow up on the CBCL total problem 

scale (44.4% versus 22.2%, p=0.001) and the internalising scale of the YSR (29.6% versus 

11.1%, p=0.017). 

 

The study by Costa et al. 2015 in 201 adolescents with gender dysphoria who had 6 months 

of psychological support followed by either GnRH analogues and continued psychological 

support or continued psychological support only, found that during treatment with GnRH 

analogues psychosocial impact in terms of global functioning may improve over time 

(measured using the CGAS). In the group receiving GnRH analogues, the mean [±SD] 

CGAS score was statistically significantly higher (improved) after 6 months (n=60, 64.70 

[±13.34]) and 12 months (n=35, 67.40 [±13.39]) compared with baseline (n=101, 58.72 

[±11.38], p=0.003 and p<0.001, respectively). However, there was no statistically significant 

difference in global functioning (CGAS scores) between the group receiving GnRH 

analogues plus psychological support and the group receiving psychological support only at 

any time point. 
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The study by Staphorsius et al. 2015 in 40 adolescents with gender dysphoria (20 of whom 

were receiving GnRH analogues) gave mean [±SD] CBCL scores for each group, but 

statistical analysis is unclear (transfemales receiving GnRH analogues 57.4 [±9.8], 

transfemales not receiving GnRH analogues 58.2 [±9.3], transmales receiving GnRH 

analogues 57.5 [±9.4], transmales not receiving GnRH analogues 63.9 [±10.5]). 

 

Engagement with health care services 

The study by Brik et al. 2018 in 143 children and adolescents with gender dysphoria 

receiving GnRH analogues found that 9 adolescents in the original sampling frame (9/214, 

4.2%) were excluded from the study because they stopped attending appointments.  

 

The study by Costa et al. 2015 in 201 adolescents with gender dysphoria who had 6 months 

of psychological support followed by either GnRH analogues and continued psychological 

support or continued psychological support only had a large loss to follow-up over time. The 

sample size at baseline and 6 months was 201, which dropped by 39.8% to 121 after 12 

months and by 64.7% to 71 at 18 months follow-up. No explanation of the reasons for loss to 

follow-up are reported.  

 

Impact on extent of and satisfaction with surgery 

No evidence was identified. 

 

Stopping treatment 

The study by Brik et al. 2018 in 143 children and adolescents with gender dysphoria 

receiving GnRH analogues reported the reasons for stopping GnRH analogues. During the 

follow-up period 6.2% (9/143) of adolescents had stopped GnRH analogues after a median 

duration of 0.8 years (range 0.1 to 3.0). Five adolescents stopped treatment because they 

no longer wished to receive gender-affirming treatment for various reasons. In 4 adolescents 

(all transmales), GnRH analogues were stopped mainly because of adverse effects (such as 

mood and emotional lability), although they wanted to continue treatments for gender 

dysphoria. 

 

The study by Khatchadourian et al. 2014 in 27 adolescents with gender dysphoria who 

started GnRH analogues reported the reasons for stopping them. Eleven out of 26 where 

data was available (42%) stopped GnRH analogues during follow up. 

 

In children and adolescents with gender dysphoria, what is the short-term and long-

term safety of GnRH analogues compared with one or a combination of psychological 

support, social transitioning to the desired gender or no intervention? 

Evidence was available for bone density, cognitive development or functioning, and other 

safety outcomes. The quality of evidence for all these outcomes was assessed as very low 

certainty using modified GRADE. 

Bone density 

The study by Joseph et al. 2019 in 70 adolescents with gender dysphoria found that GnRH 

analogues may reduce the expected increase in lumbar or femoral bone density (measured 

with the z-score). However, the z-scores were largely within 1 standard deviation of normal, 
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and actual lumbar or femoral bone density values were not statistically significantly different 

between baseline and follow-up: 

• The mean z-score [±SD] for lumbar bone mineral apparent density (BMAD) was 

statistically significantly lower at 1 year compared with baseline in transfemales 

(baseline 0.859 [±0.154], 1 year −0.228 [±1.027], p=0.000) and transmales (baseline 

−0.186 [±1.230], 1 year −0.541 [±1.396], p=0.006). 

• The mean z-score [±SD] for lumbar BMAD was statistically significantly lower after 

receiving GnRH analogues for 2 years compared with baseline in transfemales 

(baseline 0.486 [±0.809], 2 years −0.279 [±0.930], p=0.000) and transmales 

(baseline −0.361 [±1.439], 2 years −0.913 [±1.318], p=0.001). 

• The mean z-score [±SD] for femoral neck bone mineral density (BMD) was 

statistically significantly lower after receiving GnRH analogues for 2 years compared 

with baseline in transfemales (baseline 0.0450 [±0.781], 2 years −0.600 [±1.059], 

p=0.002) and transmales (baseline −1.075 [±1.145], 2 years −1.779 [±0.816], 

p=0.001). 

 

The study by Klink et al. 2015 in 34 adolescents with gender dysphoria found that GnRH 

analogues may reduce the expected increase in lumbar (transmales only), but not femoral 

bone density. However, the z-scores are largely within 1 standard deviation of normal. Actual 

lumbar or femoral bone density values were not statistically significantly different between 

baseline and follow-up (apart from BMD measurements in transmales): 

• The mean z-score [±SD] for lumbar BMAD was not statistically significantly different 

between starting GnRH analogues and starting gender-affirming hormones in 

transfemales, but was statistically significantly lower when starting gender-affirming 

hormones in transmales (GnRH analogues 0.28 [±0.90], gender-affirming hormones 

−0.50 [±0.81], p=0.004). 

The study by Vlot et al. 2017 in 70 adolescents with gender dysphoria found that GnRH 

analogues may reduce the expected increase in lumbar or femoral bone density. However, 

the z-scores were largely within 1 standard deviation of normal. Actual lumbar or femoral 

bone density values were not statistically significantly different between baseline and follow-

up (apart from in transmales with a bone age ≥14 years). This study reported change in 

bone density from starting GnRH analogues to starting gender-affirming hormones by bone 

age: 

• The median z-score [range] for lumbar BMAD in transfemales with a bone age of <15 

years was statistically significantly lower at starting gender-affirming hormones than 

at starting GnRH analogues (GnRH analogues −0.20 [−1.82 to 1.18], gender-

affirming hormones −1.52 [−2.36 to 0.42], p=0.001) but was not statistically 

significantly different in transfemales with a bone age ≥15 years.  

• The median z-score [range] for lumbar BMAD in transmales with a bone age of <14 

years was statistically significantly lower at starting gender-affirming hormones than 

at starting GnRH analogues (GnRH analogues −0.05 [−0.78 to 2.94], gender-

affirming hormones −0.84 [−2.20 to 0.87], p=0.003) and in transmales with a bone 

age ≥14 years (GnRH analogues 0.27 [−1.60 to 1.80], gender-affirming hormones 

−0.29 [−2.28 to 0.90], p≤0.0001).   
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• The median z-score [range] for femoral neck BMAD in transfemales with a bone age 

of <15 years was not statistically significantly lower at starting gender-affirming 

hormones than at starting GnRH analogues (GnRH analogues −0.71 [−3.35 to 0.37], 

gender-affirming hormones −1.32 [−3.39 to 0.21], p≤0.1) or in transfemales with a 

bone age ≥15 years (GnRH analogues −0.44 [−1.37 to 0.93], gender-affirming 

hormones −0.36 [−1.50 to 0.46]).  

• The z-score for femoral neck BMAD in transmales with a bone age of <14 years was  

not statistically significantly lower at starting gender-affirming hormones than at 

starting GnRH analogues (GnRH analogues −0.01 [−1.30 to 0.91], gender-affirming 

hormone −0.37 [−2.28 to 0.47]) but was statistically significantly lower in transmales 

with a bone age ≥14 years (GnRH analogues 0.27 [−1.39 to 1.32], gender-affirming 

hormones −0.27 [−1.91 to 1.29], p=0.002). 

Cognitive development or functioning 

The study by Staphorsius et al. 2015 in 40 adolescents with gender dysphoria (20 of whom 

were receiving GnRH analogues) measured cognitive development or functioning (using an 

IQ test, and reaction time and accuracy measured using the Tower of London task): 

• The mean (±SD) IQ in transfemales receiving GnRH analogues was 94.0 (±10.3) and 

109.4 (±21.2) in the control group. In transmales receiving GnRH analogues the 

mean (±SD) IQ was 95.8 (±15.6) and 98.5 (±15.9) in the control group. 

• The mean (±SD) reaction time in transfemales receiving GnRH analogues was 10.9 

(±4.1) and 9.9 (±3.1) in the control group. In transmales receiving GnRH analogue it 

was 9.9 (±3.1) and 10.0 (±2.0) in the control group. 

• The mean (±SD) accuracy score in transfemales receiving GnRH analogues was 

73.9 (±9.1) and 83.4 (±9.5) in the control group. In transmales receiving GnRH 

analogues it was 85.7 (±10.5) and 88.8 (±9.7) in the control group. 

No statistical analyses or interpretation of the results was reported. 

Other safety outcomes 

The study by Schagen et al. 2016 in 116 adolescents with gender dysphoria found that 

GnRH analogues do not affect renal or liver function:  

• There was no statistically significant difference between baseline and 1 year results 

for serum creatinine in transfemales, but there was a statistically significant decrease 

between baseline and 1 year in transmales (p=0.01). 

• Glutamyl transferase, alanine aminotransferase (ALT), and aspartate 

aminotransferase (AST) levels did not significantly change from baseline to 12 

months of treatment. 

 

The study by Khatchadourian et al. 2014 in 27 adolescents with gender dysphoria who 

started GnRH analogues narratively reported adverse effects from GnRH analogues in 26 

adolescents:  

• 1 transmale developed sterile abscesses; they were switched from leuprolide acetate 

to triptorelin, and this was well tolerated 

• 1 transmale developed leg pains and headaches, which eventually resolved 

• 1 participant gained 19 kg within 9 months of starting GnRH analogues. 
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In children and adolescents with gender dysphoria, what is the cost-effectiveness of 

GnRH analogues compared to one or a combination of psychological support, social 

transitioning to the desired gender or no intervention?  

No cost-effectiveness evidence was found for GnRH analogues in children and adolescents 

with gender dysphoria. 

 

From the evidence selected, are there any subgroups of children and adolescents 

with gender dysphoria that may benefit from GnRH analogues more than the wider 

population of interest? 

 

Some studies reported data separately for the following subgroups of children and 

adolescents with gender dysphoria: sex assigned at birth males (transfemales) and sex 

assigned at birth females (transmales). This included some direct comparisons of these 

subgroups, and differences were largely seen at baseline as well as follow up. No evidence 

was found for other specified subgroups. 

 

Sex assigned at birth males (transfemales) 

Impact on gender dysphoria 

The study by Costa et al. 2015 in 201 adolescents with gender dysphoria who had 6 months 

of psychological support followed by either GnRH analogues and continued psychological 

support or continued psychological support only, found that gender dysphoria (measured 

using the UGDS) in sex assigned at birth males is lower than in sex assigned at birth 

females. Sex assigned at birth males had a statistically significantly lower (improved) mean 

[±SD] UGDS score of 51.6 [±9.7] compared with sex assigned at birth females (56.1 [±4.3], 

p<0.001), but it was not reported if this was at baseline or follow-up.  

 

The study by de Vries et al. 2011 in 70 adolescents with gender dysphoria found that gender 

dysphoria (measured using the UGDS) in sex assigned at birth males is lower than in sex 

assigned at birth females at baseline and follow up. The mean [±SD] UGDS score was 

statistically significantly lower (improved) in sex assigned at birth males compared with sex 

assigned at birth females at baseline (n=not reported, mean UGDS score: 47.95 [±9.70] 

versus 56.57 [±3.89]) and follow up (n=not reported, 49.67 [±9.47] versus 56.62 [±4.00]); 

between sex difference p<0.001). 

 

Impact on mental health  

The study by de Vries et al. 2011 in 70 adolescents with gender dysphoria found that the 

impact on mental health (depression, anger and anxiety) may be different in sex assigned at 

birth males compared with sex assigned at birth females. Over time there was no statistically 

significant difference between sex assigned at birth males and sex assigned at birth females 

for depression, but sex assigned at birth males had statistically significantly lower levels of 

anger and anxiety than sex assigned at birth females at baseline and follow up. 

 

• The mean [±SD] depression (BDI-II) score was not statistically significantly different 

in sex assigned at birth males compared with sex assigned at birth females at 

baseline (n=not reported, mean BDI score [±SD]: 5.71 [±4.31] versus 10.34 [±8.24]) 

and follow-up (n=not reported, 3.50 [±4.58] versus 6.09 [±7.93]), between sex 

difference p=0.057 
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• The mean [±SD] anger (TPI) score was statistically significantly lower (improved) in 

sex assigned at birth males compared with sex assigned at birth females at baseline 

(n=not reported, mean TPI score [±SD]: 5.22 [±2.76] versus 6.43 [±2.78]) and follow-

up (n=not reported, 5.00 [±3.07] versus 6.39 [±2.59]), between sex difference 

p=0.022 

• The mean [±SD] anxiety (STAI) score was statistically significantly lower (improved) 

in sex assigned at birth males compared with sex assigned at birth females at 

baseline (n=not reported, mean STAI score [±SD]: 4.33 [±2.68] versus 7.00 [±2.36]) 

and follow-up (n=not reported, 4.39 [±2.64] versus 6.17 [±2.69]), between sex 

difference p<0.001. 

 

Impact on body image 

The study by de Vries et al. 2011 in 70 adolescents with gender dysphoria found that the 

impact on body image may be different in sex assigned at birth males compared with sex 

assigned at birth females. Sex assigned at birth males are less dissatisfied with their primary 

and secondary sex characteristics than sex assigned at birth females at both baseline and 

follow up, but the satisfaction with neutral body characteristics is not different. 

 

• The mean [±SD] BIS score for primary sex characteristics was statistically 

significantly lower (improved) in sex assigned at birth males compared with sex 

assigned at birth females at baseline (n=not reported, mean BIS score [±SD]: 4.02 

[±0.61] versus 4.16 [±0.52]) and follow up (n=not reported, 3.74 [±0.78] versus 4.17 

[±0.58]) between sex difference p=0.047. 

• The mean [±SD] BIS score for secondary sex was statistically significantly lower 

(improved) in sex assigned at birth males compared with sex assigned at birth 

females at baseline (n=not reported, mean BIS score [±SD]: 2.66 [±0.50] versus 2.81 

[±0.76]) and follow up (n=not reported, 2.39 [±0.69] versus 3.18 [±0.42]), between 

sex difference p=0.001. 

• The mean [±SD] BIS score for neutral body characteristics was not statistically 

significantly different in sex assigned at birth males compared with sex assigned at 

birth females at baseline (n=not reported, 2.60 [±0.58] versus 2.24 [±0.62], between 

sex difference p=0.777). 

Psychosocial impact 

The study by Costa et al. 2015 in 201 adolescents with gender dysphoria who had 6 months 

of psychological support followed by either GnRH analogues and continued psychological 

support or continued psychological support only, found that sex assigned at birth males had 

statistically significant lower mean [±SD] CGAS scores at baseline compared with sex 

assigned at birth females (n=201, 55.4 [±12.7] versus 59.2 [±11.8], p=0.03), but no 

conclusions could be drawn. 

 

The study by de Vries et al. 2011 in 70 adolescents with gender dysphoria found that 

psychosocial impact in terms of global functioning (CGAS) and psychosocial functioning 

(CBCL and YSR) may be different in sex assigned at birth males compared with sex 

assigned at birth females, but no conclusions could be drawn. 

 

• There was no statistically significant difference between sex assigned at birth males 

and sex assigned at birth females (at baseline or follow up) for the CBCL Total T 
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score, the CBCL internalising T score, the YSR Total T score or the YSR internalising 

T score. 

• Sex assigned at birth males had statistically higher mean [±SD] CGAS scores 

compared with sex assigned at birth females at baseline (n=54, 73.10 [±8.44] versus 

67.25 [±11.06]) and follow up (n=54, 77.33 [±8.69] versus 70.30 [±9.44]), between 

sex difference p=0.021. 

• Sex assigned at birth males had statistically lower mean [±SD] CBCL externalising T 

scores compared with sex assigned at birth females at baseline (n=54, 54.71 

[±12.91] versus 60.70 [±12.64]) and follow up (n=54, 48.75 [±10.22] versus 57.87 

[±11.66]), between sex difference p=0.015. 

• Sex assigned at birth males had statistically lower mean [±SD] YSR externalising T 

scores compared with sex assigned at birth females at both baseline (n=54, 48.72 

[±11.38] versus 57.24 [±10.59]) and follow up (n=54, 46.52 [±9.23] versus 52.97 

[±8.51]), between sex difference p=0.004. 

 

Bone density 

The studies by Joseph et al. 2019, Klink et al. 2015 and Vlot et al. 2017 provided evidence 

on bone density in sex assigned at birth males (see above for details). 

Cognitive development or functioning 

The study by Staphorsius et al. 2015 provided evidence on cognitive development or 

functioning in sex assigned at birth males (see above for details). 

 

Other safety outcomes 

The study by Schagen et al. 2016 provided evidence on renal function in sex assigned at 

birth males (see above). 

 

Sex assigned at birth females (transmales) 

Impact on gender dysphoria 

The studies by de Vries et al. 2011 and Costa et al. 2015 found that gender dysphoria 

(measured using the UGDS) in sex assigned at birth females is higher than in sex assigned 

at birth males at baseline and follow up (see above for details). 

 

Impact on mental health 

The study by de Vries et al. 2011 found that the impact on mental health (depression, anger 

and anxiety) may be different in sex assigned at birth females compared with sex assigned 

at birth males. Over time there was no statistically significant difference between sex 

assigned at birth females and sex assigned at birth males for depression, but sex assigned 

at birth females had statistically significantly greater levels of anger and anxiety than sex 

assigned at birth males at both baseline and follow up (see above for details).  

 

Impact on body image 

The study by de Vries et al. 2011 found that the impact on body image may be different in 

sex assigned at birth females compared with sex assigned at birth males. Sex assigned at 

birth females are more dissatisfied with their primary and secondary sex characteristics than 

sex assigned at birth males at both baseline and follow up, but the satisfaction with neutral 

body characteristics is not different (see above for details). 
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Psychosocial impact 

The studies by de Vries et al. 2011 and Costa et al. 2015 found that psychosocial impact in 

terms of global functioning (CGAS) and psychosocial functioning (CBCL and YSR) may be 

different in sex assigned at birth females compared with sex assigned at birth males, but no 

conclusions could be drawn (see above for details). 

 

Bone density 

The studies by Joseph et al. 2019, Klink et al. 2015 and Vlot et al. 2017 provided evidence 

on bone density in sex assigned at birth females (see above for details). 

Cognitive development or functioning 

The study by Staphorsius et al. 2015 provided evidence on cognitive development or 

functioning in sex assigned at birth females (see above for details). 

 

Other safety outcomes 

The study by Schagen et al. 2016 provided evidence on renal function in sex assigned at 

birth females (see above for details). 

 

From the evidence selected: 

(a) what are the criteria used by the research studies to define gender dysphoria, 

gender identity disorder and gender incongruence of childhood? 

(b) what were the ages at which participants commenced treatment with GnRH 

analogues?  

(c) what was the duration of treatment with GnRH analogues? 

 

All studies that reported diagnostic criteria for gender dysphoria (6/9 studies) used the 

version of the Diagnostic and Statistical Manual of Mental Disorders (DSM) criteria that was 

in use at the time. In 5 studies (Costa et al. 2015, Klink et al. 2015, Schagen et al. 2016, 

Staphorsius et al. 2015 and Vlot et al. 2017) the DSM-fourth edition, text revision (IV-TR) 

criteria were used. The study by Brik et al. 2020 used DSM-V criteria. It was not reported 

how gender dysphoria was defined in the remaining 3 studies. 

 

The studies show variation in the age (11 to 18 years old) at which children and adolescents 

with gender dysphoria started GnRH analogues. 

 

Most studies did not report the duration of treatment with GnRH analogues (Joseph et al. 

2019, Khatchadourian et al. 2014, Vlot et al. 2017, Costa et al. 2015, de Vries et al. 2011, 

Schagen et al. 2016), but where this was reported (Brik et al. 2020, Klink et al. 2015, 

Staphorsius et al. 2015) there was a wide variation ranging from a few months to about 5 

years. 

Discussion 

A key limitation to identifying the effectiveness and safety of GnRH analogues for children 

and adolescents with gender dysphoria is the lack of reliable comparative studies. The lack 

of clear, expected outcomes from treatment with a GnRH analogue (the purpose of which is 

to suppress secondary sexual characteristics which may cause distress from unwanted 

pubertal changes) also makes interpreting the evidence difficult.  
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The studies included in this evidence review are all small, uncontrolled observational 

studies, which are subject to bias and confounding, and all the results are of very low 

certainty using modified GRADE. They all reported physical and mental health comorbidities 

and concomitant treatments very poorly. All the studies are from a limited number of, mainly 

European, care facilities. They are described as either tertiary referral or expert services but 

the low number of services providing such care and publishing evidence may bias the results 

towards the outcomes in these services only and limit extrapolation. 

Many of the studies did not report statistical significance or confidence intervals. Changes in 

outcome scores for clinical effectiveness and bone density were assessed with regards to 

statistical significance. However, there is relatively little interpretation of whether the changes 

in outcomes are clinically meaningful.  

In the observational, retrospective studies providing evidence on bone density, participants 

acted as their own controls and change in bone density was determined between starting 

GnRH analogues and follow up. Observational studies such as these can only show an 

association with GnRH analogues and bone density; they cannot show that GnRH 

analogues caused any differences in bone density seen. Because there was no comparator 

group and participants acted as their own controls, it is not known whether the findings are 

associated with GnRH analogues or due to changes over time. 

Conclusion 

The results of the studies that reported impact on the critical outcomes of gender dysphoria 

and mental health (depression, anger and anxiety), and the important outcomes of body 

image and psychosocial impact (global and psychosocial functioning), in children and 

adolescents with gender dysphoria are of very low certainty using modified GRADE. They 

suggest little change with GnRH analogues from baseline to follow-up.  

Studies that found differences in outcomes could represent changes that are either of 

questionable clinical value, or the studies themselves are not reliable and changes could be 

due to confounding, bias or chance. It is plausible, however, that a lack of difference in 

scores from baseline to follow-up is the effect of GnRH analogues in children and 

adolescents with gender dysphoria, in whom the development of secondary sexual 

characteristics might be expected to be associated with an increased impact on gender 

dysphoria, depression, anxiety, anger and distress over time without treatment. The study by 

de Vries et al. 2011 reported statistically significant reductions in the Child Behaviour 

Checklist (CBCL) and Youth Self-Report (YSR) scores from baseline to follow up, which 

include measures of distress. As the aim of GnRH analogues is to reduce distress caused by 

the development of secondary sexual characteristics, this may be an important finding. 

However, as the studies all lack appropriate controls who were not receiving GnRH 

analogues, any positive changes could be a regression to mean. 

The results of the studies that reported bone density outcomes suggest that GnRH 

analogues may reduce the expected increase in bone density (which is expected during 

puberty). However, as the studies themselves are not reliable, the results could be due to 

confounding, bias or chance. While controlled trials may not be possible, comparative 

studies are needed to understand this association and whether the effects of GnRH 

analogues on bone density are seen after they are stopped. All the studies that reported 

safety outcomes provided very low certainty evidence.  
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No cost-effectiveness evidence was found to determine whether or not GnRH analogues are 

cost-effective for children and adolescents with gender dysphoria. 

The results of the studies that reported outcomes for subgroups of children and adolescents 

with gender dysphoria, suggest there may be differences between sex assigned at birth 

males (transfemales) and sex assigned at birth females (transmales). 

3. Methodology 

Review questions 

The review question(s) for this evidence review are: 

1. For children and adolescents with gender dysphoria, what is the clinical 

effectiveness of treatment with GnRH analogues compared with one or a 

combination of psychological support, social transitioning to the desired gender or 

no intervention? 

2. For children and adolescents with gender dysphoria, what is the short-term and 

long-term safety of GnRH analogues compared with one or a combination of 

psychological support, social transitioning to the desired gender or no 

intervention? 

3. For children and adolescents with gender dysphoria, what is the cost-

effectiveness of GnRH analogues compared to one or a combination of 

psychological support, social transitioning to the desired gender or no 

intervention? 

4. From the evidence selected, are there any subgroups of children and 

adolescents with gender dysphoria that may derive more (or less) advantage 

from treatment with GnRH analogues than the wider population of children and 

adolescents with gender dysphoria? 

5. From the evidence selected,  

a) what are the criteria used by the research studies to define gender dysphoria, 

gender identity disorder and gender incongruence of childhood? 

b) what were the ages at which participants commenced treatment with GnRH 

analogues?  

c) what was the duration of treatment with GnRH analogues? 

 

See appendix A for the full review protocol. 

Review process 

The methodology to undertake this review is specified by NHS England in their ‘Guidance on 

conducting evidence reviews for Specialised Services Commissioning Products’ (2020).  

 

The searches for evidence were informed by the PICO document and were conducted on 

23 July 2020. 

 

See appendix B for details of the search strategy. 

 

Results from the literature searches were screened using their titles and abstracts for 

relevance against the criteria in the PICO framework. Full text references of potentially 
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relevant evidence were obtained and reviewed to determine whether they met the inclusion 

criteria for this evidence review.  

 

See appendix C for evidence selection details and appendix D for the list of studies excluded 

from the review and the reasons for their exclusion. 

 

Relevant details and outcomes were extracted from the included studies and were critically 

appraised using a checklist appropriate to the study design. See appendices E and F for 

individual study and checklist details. 

 

The available evidence was assessed by outcome for certainty using modified GRADE. See 

appendix G for GRADE Profiles. 

4. Summary of included studies 

Nine observational studies were identified for inclusion. Five studies were retrospective 

observational studies (Brik et al. 2020, Joseph et al. 2019, Khatchadourian et al. 2014, Klink 

et al. 2015, Vlot et al. 2017), 3 studies were prospective longitudinal observational studies 

(Costa et al. 2015, de Vries et al. 2011, Schagen et al. 2016) and 1 study was a cross-

sectional study (Staphorsius et al. 2015). 

 

The terminology used in this topic area is continually evolving and is different depending on 

stakeholder perspectives. In this evidence review we have used the phrase ‘people’s 

assigned sex at birth’ rather than natal or biological sex, gonadotrophin releasing hormone 

(GnRH) analogues rather than ‘puberty blockers’ and gender-affirming hormones rather than 

‘cross sex hormones’. The research studies included in this evidence review may use 

historical terms which are no longer considered appropriate. 

 

Table 1 provides a summary of these included studies and full details are given in 

appendix E. 

 

Table 1 Summary of included studies  

Study  Population Intervention and 
comparison 

Outcomes 
reported 

Brik et al. 2020 

 

Retrospective 
observational 
single-centre 
study 

 

Netherlands 

The study was conducted at the 
Curium-Leiden University Medical 
Centre gender clinic in Leiden, the 
Netherlands and involved 
adolescents with gender dysphoria. 

The sample size was 143 
adolescents (median age at start of 
treatment was 15.0 years, range 
11.1 to 18.6 years in transfemales; 
16.1 years, range 10.1 to 17.9 years 
in transmales) from a sampling 
frame of 269 children and 
adolescents registered at the clinic 
between November 2010 and 
January 2018. 

Intervention 

143 children and 
adolescents receiving 
GnRH analogues (no 
specific treatment, 
dose, route or 
frequency of 
administration 
reported). The median 
duration was 2.1 
years (range 1.6–
2.8 years). 

Comparison 

No comparator. 

Critical 
Outcomes 

• No critical 
outcomes 
reported  

Important 
outcomes 

• Stopping 
treatment 
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Study  Population Intervention and 
comparison 

Outcomes 
reported 

Participants were included in the 
study if they were diagnosed with 
gender dysphoria according to the 
DSM-5 criteria, registered at the 
clinic, were prepubertal and within 
the appropriate age range, and had 
started GnRH analogues. No 
concomitant treatments were 
reported. 

Costa et al. 
2015 

 

Prospective 
longitudinal 
observational 
single centre 
cohort study 

 

United Kingdom 

The study was conducted at the 
Gender Identity Development 
Service in London and involved 
adolescents with gender dysphoria. 

The sample size was 201 
adolescents (mean [±SD] age 
15.52±1.41 years, range 12 to 
17 years) from a sampling frame of 
436 consecutive adolescents 
referred to the service between 
2010 and 2014. The mean [±SD] 
age at the start of GnRH analogues 
was 16.48 [±1.26] years, range 13 
to 17 years. 

Participants were invited to 
participate following a 6-month 
diagnostic process using DSM-IV-
TR criteria. No concomitant 
treatments were reported. 

Intervention 

101 adolescents 
assessed as being 
immediately eligible 
for GnRH analogues 
(no specific treatment, 
dose or route of 
administration 
reported) plus 
psychological support. 
The average duration 
of treatment was 
approximately 12 
months (no exact 
figure given). 

Comparison 

100 adolescents 
assessed as not 
immediately eligible 
for GnRH analogues 
(more time needed to 
make the decision to 
start GnRH 
analogues) who had 
psychological support 
only. None received 
GnRH analogues 
throughout the study. 

Critical 
Outcomes 

• No critical 
outcomes 
reported  

Important 
outcomes 

• Psychosocial 
impact 

de Vries et al. 
2011 

 

Prospective 
longitudinal 
observational 
single centre 
before and after 
study 

 

Netherlands 

The study was conducted at the 
Amsterdam gender identity clinic of 
the VU University Medical Centre 
and involved adolescents who were 
defined as “transsexual”. 

The sample size was 70 
adolescents receiving GnRH 
analogues (mean age [±SD] at 
assessment 13.6±1.8 years) from a 
sampling frame of 196 consecutive 
adolescents referred to the service 
between 2000 and 2008. 

Participants were invited to 
participate if they subsequently 
started gender-affirming hormones 
between 2003 and 2009. No 
diagnostic criteria or concomitant 
treatments were reported. 

Intervention 

70 individuals 
assessed at baseline 
(T0) before the start of 
GnRH analogues (no 
specific treatment, 
dose or route of 
administration 
reported). 

Comparison 

No comparator. 

Critical 
Outcomes 

• Gender 
dysphoria  

• Mental health 
(depression, 
anger and 
anxiety) 

Important 
outcomes 

• Body image 

• Psychosocial 
impact 
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Study  Population Intervention and 
comparison 

Outcomes 
reported 

Joseph et al. 
2019 

 

Retrospective 
longitudinal 
observational 
single centre 
study 

 

United Kingdom 

This study was conducted at the 
Early intervention clinic at University 
College London Hospital (all 
participants had been seen at the 
Gender Identity Development 
Service in London) and involved 
adolescents with gender dysphoria. 

The sample size was 70 
adolescents with gender dysphoria 
(no diagnostic criteria described) all 
offered GnRH analogues. The 
mean age at the start of treatment 
was 13.2 years (SD ±1.4) for 
transfemales and 12.6 years (SD 
±1.0) for transmales. Details of the 
sampling frame were not reported. 

Further details of how the sample 
was drawn are not reported. No 
concomitant treatments were 
reported. 

Intervention 

GnRH analogues. No 
specific treatment, 
duration, dose or 
route of administration 
reported.  

Comparison 

No comparator. 

Critical 
Outcomes 

• No critical 
outcomes 
reported  

Important 
outcomes 

• Safety: bone 
density 

 

Khatchadourian 
et al. 2014 

 

Retrospective 
observational 
chart review 
single centre 
study 

 

Canada 

This study was conducted at the 
Endocrinology and Diabetes Unit at 
British Columbia Children’s 
Hospital, Canada and involved 
youths with gender dysphoria. 

The sample size was 27 young 
people with gender dysphoria who 
started GnRH analogues (at mean 
age 14.7 [SD ±1.9] years) out of 84 
young people seen at the unit 
between 1998 and 2011. Diagnostic 
criteria and concomitant treatments 
were not reported.  

Intervention 

84 young people with 
gender dysphoria. For 
GnRH analogues no 
specific treatment, 
duration, dose or 
route of administration 
reported. 

Comparison 

No comparator. 

Critical 
Outcomes 

• No critical 
outcomes 
reported  

Important 
outcomes 

• Stopping 
treatment 

• Safety: 
adverse 
effects 

 

Klink et al. 2015 

 

Retrospective 
longitudinal 
observational 
single centre 
study 

 

Netherlands 

This study was conducted in the 
Netherlands at a tertiary referral 
centre. It is unclear which centre 
this was. 

The sample size was 34 
adolescents (mean age 14.9 [SD 
±1.9] years for transfemales and 
15.0 [SD ±2.0] years for transmales 
at start of GnRH analogues). Details 
of the sampling frame are not 
reported.  

Participants were included if they 
met DSM-IV-TR criteria for gender 
identity disorder of adolescence and 
had been treated with GnRH 
analogues and gender-affirming 
hormones during their pubertal 
years. No concomitant treatments 
were reported. 

Intervention 

The intervention was 
GnRH analogue 
monotherapy 
(triptorelin 3.75 mg 
subcutaneously every 
4 weeks) followed by 
gender-affirming 
hormones with 
discontinuation of 
GnRH analogues after 
gonadectomy. 
Duration of GnRH 
analogues was 1.3 
years (range 0.5 to 
3.8 years) in 
transfemales and 1.5 
years (0.25 to 
5.2 years in 
transmales. 

Comparison 

No comparator. 

Critical 
Outcomes 

• No critical 
outcomes 
reported  

Important 
outcomes 

• Safety: bone 
density 
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Study  Population Intervention and 
comparison 

Outcomes 
reported 

Schagen et al. 
2016 

 

Prospective 
longitudinal 
study 

 

Netherlands 

This study was conducted at the 
Centre of Expertise on Gender 
Dysphoria at the VU University 
Medical Centre (Amsterdam, 
Netherlands) and involved 
adolescents with gender dysphoria. 

The sample size was 116 
adolescents (median age [range] 
13.6 years [11.6 to 17.9] in 
transfemales and 14.2 years [11.1 
to 18.6] in transmales during first 
year of GnRH analogues) out of 128 
adolescents who started GnRH 
analogues.  

Participants were included if they 
met DSM-IV-TR criteria for gender 
dysphoria, had lifelong extreme 
gender dysphoria, were 
psychologically stable and were 
living in a supportive environment. 
No concomitant treatments were 
reported. 

Intervention 

The intervention was 
GnRH analogue 
monotherapy 
(triptorelin 3.75 mg at 
0, 2 and 4 weeks 
followed by 
intramuscular 
injections every 4 
weeks, for at least 3 
months). 

Comparison 

No comparator.  

Critical 
Outcomes 

• No critical 
outcomes 
reported  

Important 
outcomes 

• Safety: liver 
and renal 
function. 

 

Staphorsius et 
al. 2015 

 

Cross-sectional 
(single time 
point) 
assessment 
single centre 
study 

 

Netherlands 

This study was conducted at the VU 
University Medical Centre 
(Amsterdam, Netherlands) and 
involved adolescents with gender 
dysphoria. 

The sample size was 85, of whom 
40 were adolescents with gender 
dysphoria (20 of whom were being 
treated with GnRH analogues) and 
45 were controls without gender 
dysphoria (not further reported 
here). Mean (±SD) age 15.1 (±2.4) 
years in transfemales and 15.8 
(±1.9) years in transmales. Details 
of the sampling frame are not 
reported. 

Participants were included if they 
were diagnosed with Gender 
Identity Disorder according to the 
DSM-IV-TR and at least 12 years 
old and Tanner stage of at least B2 
or G2 to G3 with measurable 
oestradiol and testosterone levels in 
girls and boys, respectively. No 
concomitant treatments were 
reported. 

Intervention 

The intervention was 
a GnRH analogue 
(triptorelin 3.75 mg 
every 4 weeks 
subcutaneously or 
intramuscularly). The 
mean duration of 
treatment was 1.6 
years (SD ±1.0). 

Comparison 

Adolescents with 
gender dysphoria not 
treated with GnRH 
analogues. 

Critical 
Outcomes 

• No critical 
outcomes 
reported  

Important 
outcomes 

• Psychosocial 
impact 

• Safety: 
cognitive 
functioning 

 

Vlot et al. 2017 

 

Retrospective 
observational 
data analysis 
study 

 

This study was conducted at the VU 
University Medical Centre 
(Amsterdam, Netherlands) and 
involved adolescents with gender 
dysphoria. 

The sample size was 70 
adolescents (median age [range] 
15.1 years [11.7 to 18.6] for 

Intervention 

The intervention was 
a GnRH analogue 
(triptorelin 3.75 mg 
every 4 weeks 
subcutaneously).  

Comparison 

No comparator. 

Critical 
Outcomes 

• No critical 
outcomes 
reported  

Important 
outcomes 

App.0324

https://www.sciencedirect.com/science/article/abs/pii/S1743609516302193?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1743609516302193?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0306453015000943?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0306453015000943?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S8756328216303337?via%3Dihub


19 
 

Study  Population Intervention and 
comparison 

Outcomes 
reported 

Netherlands 

 

transmales and 13.5 years [11.5 to 
18.3] for transfemales at start of 
GnRH analogues). Details of the 
sampling frame are not reported. 

Participants were included if they 
had a diagnosis of gender 
dysphoria according to DSM-IV-TR 
criteria who were receiving GnRH 
analogues and then gender-
affirming hormones. No concomitant 
treatments were reported. 

• Safety: bone 
density 

 

Abbreviations: DSM-IV-TR, Diagnostic and Statistical Manual of Mental Disorders, fourth edition, 
text revision; GnRH, Gonadotrophin releasing hormone; SD, Standard deviation.  

5. Results 

In children and adolescents with gender dysphoria, what is the clinical 

effectiveness of treatment with GnRH analogues compared with one or a 

combination of psychological support, social transitioning to the desired 

gender or no intervention?  

Outcome Evidence statement 

Clinical Effectiveness 

Critical outcomes 

Impact on 
gender 
dysphoria 
 
Certainty of 
evidence: very 
low 
 

This is a critical outcome because gender dysphoria in children and 
adolescents is associated with significant distress and problems with 
functioning. 
 
One uncontrolled, prospective observational longitudinal study (de 
Vries et al. 2011) provided evidence relating to the impact on gender 
dysphoria in adolescents, measured using the Utrecht Gender 
Dysphoria Scale (UGDS). The UGDS is a validated screening tool for 
both adolescents and adults to assess gender dysphoria. It consists of 
12 items, to be answered on a 1- to 5-point scale, resulting in a sum 
score between 12 and 60. The higher the UGDS score the greater the 
gender dysphoria. 
 
The study measured the impact on gender dysphoria at 2 time points: 

• before starting a GnRH analogue (mean [±SD] age: 14.75 
[±1.92] years), and 

• shortly before starting gender-affirming hormones (mean [±SD] 
age: 16.64 [±1.90] years).  

 

The mean (±SD) UGDS score was not statistically significantly different 
at baseline compared with follow-up (n=41, 53.20 [±7.91] versus 53.9 
[±17.42], p=0.333) (VERY LOW). 
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This study provides very low certainty evidence that treatment 
with GnRH analogues, before starting gender-affirming 
hormones, does not affect gender dysphoria. 

Impact on 
mental health: 
depression 
 
Certainty of 
evidence: very 
low 
 

This is a critical outcome because self-harm and thoughts of suicide 
have the potential to result in significant physical harm and, for 
completed suicides, the death of the young person. 
 
One uncontrolled, prospective observational longitudinal study (de 
Vries et al. 2011) provided evidence relating to the impact on 
depression in children and adolescents with gender dysphoria. 
Depression was measured using the Beck Depression Inventory-II 
(BDI-II). The BDI-II is a valid, reliable, and widely used tool for 
assessing depressive symptoms. There are no specific scores to 
categorise depression severity, but it is suggested that 0 to 13 is 
minimal symptoms, 14 to 19 is mild depression, 20 to 28 is moderate 
depression, and severe depression is 29 to 63.  
 
The study provided evidence for depression measured at 2 time points: 

• before starting a GnRH analogue (mean [±SD] age: 14.75 
[±1.92] years), and  

• shortly before starting gender-affirming hormones (mean [±SD] 
age: 16.64 [±1.90] years).  

 
The mean (±SD) depression (BDI) score was statistically significantly 
lower (improved) from baseline compared with follow-up (n=41, 8.31 
[±7.12] versus 4.95 [ ±6.72], p=0.004) (VERY LOW). 
 
This study provides very low certainty evidence that treatment 
with GnRH analogues, before starting gender-affirming hormones, 
may reduce depression. 

Impact on 
mental health: 
anger 
 
Certainty of 
evidence: very 
low 

This is a critical outcome because self-harm and thoughts of suicide 
have the potential to result in significant physical harm and, for 
completed suicides, the death of the young person. 
 
One uncontrolled, prospective observational longitudinal study (de 
Vries et al. 2011) provided evidence relating to the impact on anger in 
children and adolescents with gender dysphoria. Anger was measured 
using the Trait Anger Scale of the State-Trait Personality Inventory 
(TPI). This is a validated 20-item inventory tool which measures the 
intensity of anger as the disposition to experience angry feelings as a 
personality trait. Higher scores indicate greater anger. 
 
The study provided evidence for anger measured at 2 time points: 

• before starting a GnRH analogue (mean [±SD] age: 14.75 
[±1.92] years), and 

• shortly before starting gender-affirming hormones (mean [±SD] 
age: 16.64 [±1.90] years). 

 
The mean (±SD) anger (TPI) score was not statistically significantly 
different at baseline compared with follow-up (n=41, 18.29 [±5.54] 
versus 17.88 [±5.24], p=0.503) (VERY LOW). 
 
This study provides very low certainty evidence that treatment 
with GnRH analogues, before starting gender-affirming hormones, 
does not affect anger. 
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Impact on 
mental health: 
anxiety 
 
Certainty of 
evidence: very 
low 

This is a critical outcome because self-harm and thoughts of suicide 
have the potential to result in significant physical harm and, for 
completed suicides, the death of the young person.  
 
One uncontrolled, prospective observational longitudinal study (de 
Vries et al. 2011) provided evidence relating to the impact on anxiety in 
children and adolescents with gender dysphoria. Anxiety was measured 
using the Trait Anxiety Scale of the State-Trait Personality Inventory 
(STAI). This is a validated and commonly used measure of trait and 
state anxiety. It has 20 items and can be used in clinical settings to 
diagnose anxiety and to distinguish it from depressive illness. Higher 
scores indicate greater anxiety. 
 
The study provided evidence for anxiety at 2 time points: 

• before starting a GnRH analogue (mean [±SD] age: 14.75 
[±1.92] years), and 

• shortly before starting gender-affirming hormones (mean [±SD] 
age: 16.64 [±1.90] years). 

 
The mean (±SD) anxiety (STAI) score was not statistically significantly 
different at baseline compared with follow-up (n=41, 39.43 [±10.07] 
versus 37.95 [±9.38], p=0.276) (VERY LOW). 
 
This study provides very low certainty evidence that treatment 
with GnRH analogues, before starting gender-affirming hormones, 
does not affect levels of anxiety.  

Quality of life 
 

 

This is a critical outcome because gender dysphoria in children and 
adolescents may be associated with a significant reduction in health-
related quality of life.  
 
No evidence was identified. 

Important outcomes 

Impact on body 
image 
 
Certainty of 
evidence: very 
low  

This is an important outcome because some children and adolescents 
with gender dysphoria may want to take steps to suppress features of 
their physical appearance associated with their sex assigned at birth or 
accentuate physical features of their desired gender.  
 
One uncontrolled, prospective observational longitudinal study provided 
evidence relating to the impact on body image (de Vries et al. 2011). 
Body image was measured using the Body Image Scale (BIS) which is 
a validated 30-item scale covering 3 aspects: primary, secondary and 
neutral body characteristics. Higher scores represent a higher degree 
of body dissatisfaction.  
 
The study (de Vries et al. 2011) provided evidence for body image 
measured at 2 time points: 

• before starting a GnRH analogue (mean [±SD] age: 14.75 
[±1.92] years), and  

• shortly before starting gender-affirming hormones (mean [±SD] 
age: 16.64 [±1.90] years). 

 
The mean (±SD) body image (BIS) scores for were not statistically 
significantly different from baseline compared with follow-up for: 
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• primary sexual characteristics (n=57, 4.10 [±0.56] versus 3.98 
[±0.71], p=0.145)  

• secondary sexual characteristics (n=57, 2.74 [±0.65] versus 
2.82 [±0.68], p=0.569) 

• neutral body characteristics (n=57, 2.41 [±0.63] versus 2.47 
[±0.56], p=0.620) (VERY LOW). 

 
This study provides very low certainty evidence that treatment 
with GnRH analogues, before starting gender affirming hormones, 
does not affect body image. 

Psychosocial 
impact: global 
functioning 
 
Certainty of 
evidence: very 
low         

This is an important outcome because gender dysphoria in children and 
adolescents is associated with internalising and externalising 
behaviours, and emotional and behavioural problems which may impact 
on social and occupational functioning. 
 
One uncontrolled, observational, prospective cohort study (de Vries et 
al 2011) and one prospective cross-sectional cohort study (Costa et al. 
2015) provided evidence relating to psychosocial impact in terms of 
global functioning. Global functioning was measured using the 
Children’s Global Assessment Scale (CGAS). The CGAS tool is a 
validated measure of global functioning on a single rating scale from 1 
to 100. Lower scores indicate poorer functioning. 
 
One study (de Vries et al. 2011) provided evidence for global 
functioning  (CGAS) at 2 time points: 

• before starting a GnRH analogue (mean [±SD] age: 14.75 
[±1.92] years), and 

• shortly before starting gender-affirming hormones (mean [±SD] 
age: 16.64 [±1.90] years). 

 
The mean (±SD) CGAS score was statistically significantly higher 
(improved) from baseline compared with follow-up (n=41, 70.24 
[±10.12] versus 73.90 [±9.63], p=0.005) (VERY LOW).  
 
One study (Costa et al. 2015) in adolescents with gender dysphoria who 
had 6 months of psychological support followed by either GnRH 
analogues and continued psychological support (the immediately 
eligible group) or continued psychological support only (the delayed 
eligible group who did not receive GnRH analogues) provided evidence 
for global functioning (CGAS) measured at 4 time points: 

• at baseline (T0) in both groups, 

• after 6 months of psychological support in both groups (T1), 

• after 6 months of GnRH analogues and 12 months of 
psychological support in the immediately eligible group and 12 
months of psychological support only in the delayed eligible 
group (T2), and 

• after 18 months of psychological support and 12 months of 
GnRH analogues in the immediately eligible group and after 18 
months of psychological support only in the delayed eligible 
group (T3). 

 
The mean [±SD] CGAS score was statistically significantly higher 
(improved) for all adolescents (including those not receiving GnRH 
analogues) at T1, T2 or T3 compared with baseline (T0). 
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For the immediately eligible group (who received GnRH analogues) 
versus the delayed eligible group (who did not receive GnRH 
analogues) there were no statistically significant differences in CGAS 
scores between the 2 groups at baseline T0 (n=201, p=0.23), T1 
(n=201, p=0.73), T2 (n=121, p=0.49) or T3 (n=71, p=0.14) time points. 
 
For the immediately eligible group (who received GnRH analogues), 
the mean (±SD) CGAS score was not statistically significantly different 
at: 

• T1 compared with T0 

• T2 compared with T1 

• T3 compared with T2. 
 
The mean (±SD) CGAS score was statistically significantly higher 
(improved) at:  

• T2 compared with T0 (n=60, 64.70 [±13.34] versus n=101, 58.72 
[±11.38], p=0.003) 

• T3 compared with T0 (n=35, 67.40 [±13.39] versus n=101, 58.72 
[±11.38], p<0.001) 

• T3 compared with T1 (n=35, 67.40 [±13.93] versus n=101, 60.89 
[±12.17], p<0.001) (VERY LOW). 

 
These studies provide very low certainty evidence that during 
treatment with GnRH analogues, global functioning may improve 
over time. However, there was no statistically significant 
difference in global functioning between GnRH analogues plus 
psychological support compared with psychological support only 
at any time point.  

Psychosocial 
impact: 
psychosocial 
functioning 
 
Certainty of 
evidence: very 
low         

This is an important outcome because gender dysphoria in children and 
adolescents is associated with internalising and externalising 
behaviours, and emotional and behavioural problems which may impact 
on social and occupational functioning. 
 
Two studies provided evidence for this outcome. One uncontrolled, 
observational, prospective cohort study (de Vries et al, 2011) and  1 
cross-sectional observational study (Staphorsius et al. 2015) assessed 
psychosocial functioning using the Child Behaviour Checklist (CBCL) 
and the self-administered Youth Self-Report (YSR). The CBCL is a 
checklist parents complete to detect emotional and behavioural 
problems in children and adolescents. YSR is similar but is self-
completed by the child or adolescent. The scales consist of a Total 
problems score, which is the sum of the scores of all the problem items. 
An internalising problem scale sums the anxious/depressed, 
withdrawn-depressed, and somatic complaints scores while the 
externalising problem scale combines rule-breaking and aggressive 
behaviour. The standard scores are scaled so that 50 is average for the 
child or adolescent’s age and gender, with a SD of 10 points. Higher 
scores indicate greater problems, with a T-score above 63 considered 
to be in the clinical range. 
 
One study (de Vries et al. 2011) provided evidence for psychosocial 
functioning  (CBCL and YSR scores) at 2 time points: 

• before starting a GnRH analogue (mean [±SD] age: 14.75 
[±1.92] years), and 
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• shortly before starting gender-affirming hormones (mean [±SD] 
age: 16.64 [±1.90] years). 

 
At follow up, the mean (±SD) CBCL scores were statistically 
significantly lower (improved) compared with baseline for: 

• Total T score (n=54, 60.70 [±12.76] versus 54.46 [±11.23], 
p<0.001 

• Internalising T score (n=54, 61.00 [±12.21] versus 52.17 [±9.81], 
p<0.001) 

• Externalising T score (n=54, 58.04 [±12.99] versus 53.81 
[±11.86], p=0.001).  

 
At follow up, the mean (±SD) YSR scores were statistically significantly 
lower (improved) compared with baseline for: 

• Total T score (n=54, 55.46 [±11.56] versus 50.00 [±10.56], 
p<0.001) 

• Internalising T score (n=54, 56.04 [±12.49] versus 49.78 
[±11.63], p<0.001) 

• Externalising T score (n=54, 53.30 [±11.87] versus 49.98 
[±9.35], p=0.009). 

 
The proportion of adolescents scoring in the clinical range decreased 
from baseline to follow up on the CBCL total problem scale (44.4% 
versus 22.2%, p=0.001) and the internalising scale of the YSR (29.6% 
versus 11.1%, p=0.017) (VERY LOW). 
 
One study (Staphorsius et al. 2015) assessed CBCL in a cohort of 
adolescents with gender dysphoria (transfemale: n=18, mean [±SD] 
age 15.1 [±2.4] years and transmale: n=22, mean [±SD] age 15.8 
[±1.9] years) either receiving GnRH analogues (transfemale, n=8 and 
transmale, n=12), or not receiving GnRH analogues (transfemale, 
n=10 and transmale, n=10). 
 
The mean (±SD) CBCL scores for each group were (statistical 
analysis unclear): 

• transfemales (total) 57.8 [±9.2] 

• transfemales receiving GnRH analogues 57.4 [±9.8] 

• transfemales not receiving GnRH analogues 58.2 [±9.3] 

• transmales (total) 60.4 [±10.2]  

• transmales receiving GnRH analogues 57.5 [±9.4] 

• transmales not receiving GnRH analogues 63.9 [±10.5] (VERY 
LOW). 

 
These studies provide very low certainty evidence that during 
treatment with GnRH analogues psychosocial functioning may 
improve, with the proportion of adolescents in the clinical range 
for some CBCL and YSR scores decreasing over time. 

Engagement 
with health care 
services 
  
Certainty of 
evidence: very 
low 

This is an important outcome because patient engagement with health 
care services will impact on their clinical outcomes. 
 
Two uncontrolled observational cohort studies provided evidence 
relating to loss to follow up, which could be a marker of engagement 
with health care services (Brik et al. 2018 and Costa et al. 2015).  
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In one retrospective study (Brik et al. 2018), 9 adolescents (9/214, 
4.2%) who had stopped attending appointments were excluded from 
the study between November 2010 and July 2019 (VERY LOW).  
 
One prospective study (Costa et al. 2015) had evidence for a large loss 
to follow-up over time. The sample size at baseline (T0) and 6 months 
(T1) was 201, which dropped by 39.8% to 121 after 12 months (T2) and 
by 64.7% to 71 at 18 months follow-up (T3). No explanation of the 
reasons for loss to follow-up are reported (VERY LOW).  
 
Due to their design there was no reported loss to follow-up in the other 
3 effectiveness studies (de Vries et al 2011; Khatchadourian et al. 2014; 
Staphorsius et al. 2015). 
 
These studies provide very low certainty evidence about loss to 
follow up, which could be a marker of engagement with health care 
services, during treatment with GnRH analogues. Due to the large 
variation in rates between studies no conclusions could be drawn. 

Impact on extent 
of and 
satisfaction with 
surgery  

This is an important outcome because some children and adolescents 
with gender dysphoria may proceed to transitioning surgery.  
 
No evidence was identified. 

Stopping 
treatment 
 
Certainty of 
evidence: very 
low 

This is an important outcome because there is uncertainty about the 
short- and long-term safety and adverse effects of GnRH analogues in 
children and adolescents with gender dysphoria. 
 
Two uncontrolled, retrospective, observational cohort studies provided 
evidence relating to stopping GnRH analogues. One study had 
complete reporting of the cohort (Brik et al. 2018), the other 
(Khatchadourian et al. 2014) had incomplete reporting of its cohort, 
particularly for transfemales where outcomes for only 4/11 were 
reported. 
 
Brik et al. 2018 narratively reported the reasons for stopping GnRH 
analogues in a cohort of 143 adolescents (38 transfemales and 105 
transmales). Median age at the start of GnRH analogues was 15.0 
years (range, 11.1–18.6 years) in transfemales and 16.1 years (range, 
10.1–17.9 years) in transmales. Of these adolescents, 125 (87%, 36 
transfemales, 89 transmales) subsequently started gender-affirming 
hormones after 1.0 (0.5–3.8) and 0.8 (0.3–3.7) years of GnRH 
analogues. At the time of data collection, the median duration of GnRH 
analogue use was 2.1 years (1.6–2.8).  
 
During the follow-up period 6.3% (9/143) of adolescents had 
discontinued GnRH analogues after a median duration of 0.8 years 
(range 0.1 to 3.0). The percentages and reasons for stopping were: 

• 2.8% (4/143) stopped GnRH analogues although they wanted 
to continue endocrine treatments for gender dysphoria: 

o 1 transmale stopped due to increase in mood problems, 
suicidal thoughts and confusion attributed to GnRH 
analogues 

o 1 transmale had hot flushes, increased migraines, fear 
of injections, stress at school and unrelated medical 
issues, and temporarily stopped treatment (after 4 
months) and restarted 5 months later. 
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o 1 transmale had mood swings 4 months after starting 
GnRH analogues. After 2.2 years had unexplained 
severe nausea and rapid weight loss and discontinued 
GnRH analogues after 2.4 years 

o 1 transmale stopped GnRH analogues because of 
inability to regularly collect medication and attend 
appointments for injections. 

• 3.5% (5/143) stopped treatment because they no longer wished 
to receive gender-affirming treatment for various reasons 
(VERY LOW). 

 

Khatchadourian et al. 2014 narratively reported the reasons for stopping 
GnRH analogues in a cohort of 26 adolescents (15 transmales and 11 
transfemales), 42% (11/26) discontinued GnRH analogues during 
follow-up between 1998 and 2011.  
 
Of 15 transmales receiving GnRH analogues, 14 received testosterone 
during the observation period, of which: 

• 7 continued GnRH analogues after starting testosterone 

• 7 stopped GnRH analogues after a median of 3.0 years (range 
0.2 to 9.2 years), of which: 

o 5 stopped after hysterectomy and salpingo-
oophorectomy 

o 1 stopped after 2.2 years (transitioned to gender-
affirming hormones) 

o 1 stopped after <2 months due to mood and emotional 
lability (VERY LOW). 

 
Of 11 transfemales receiving GnRH analogues, 5 received oestrogen 
during the observation period, of which: 

• 4 continued GnRH analogues after starting oestrogen 

• 1 stopped GnRH analogues when taking oestrogen (no reason 
reported) (VERY LOW). 

 
Of the remaining 6 transfemales taking GnRH analogues: 

• 1 stopped GnRH analogues after a few months due to emotional 
lability  

• 1 stopped GnRH analogues before taking oestrogen (the 
following year delayed due to heavy smoking) 

• 1 stopped GnRH analogues after 13 months due not to pursuing 
transition (VERY LOW). 

 
These studies provide very low certainty evidence for the number 
of adolescents who stop GnRH analogues and the reasons for this.  

Abbreviations: GnRH, gonadotrophin releasing hormone; SD, standard deviation. 

 

In children and adolescents with gender dysphoria, what is the short-term and 

long-term safety of GnRH analogues compared with one or a combination of 

psychological support, social transitioning to the desired gender or no 

intervention?   

Outcome Evidence statement 
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Safety 

Change in bone 
density: lumbar 
 
Certainty of 
evidence: very 
low 

This is an important outcome because puberty is an important time for 
bone development and puberty suppression may affect bone 
development, as shown by changes in lumbar bone density. 
 
Three uncontrolled, observational, retrospective studies provided 
evidence relating to the effect of GnRH analogues on bone density 
(based on lumbar BMAD) between starting with a GnRH analogue and 
at 1 and 2 year intervals (Joseph et al. 2019), and between starting 
GnRH analogues and starting gender-affirming hormones (Klink et al. 
2015 and Vlot et al. 2017). All outcomes were reported separately for 
transfemales and transmales; also see subgroups table below. 
 
BMAD is a size adjusted value of BMD incorporating body size 
measurements using UK norms in growing adolescents. It was reported 
as g/cm3 and as z-scores. Z-scores report how many standard 
deviations from the mean a measurement sits. A z-score of 0 is equal 
to the mean, a z-score of −1 is equal to 1 standard deviation below the 
mean, and a z-score of +1 is equal to 1 standard deviation above the 
mean. 
 
One retrospective observational study (Joseph et al. 2019, n=70) 
provided non-comparative evidence on change in lumbar BMAD 
increase using z-scores.  

• The z-score for lumbar BMAD was statistically significantly lower 
at 2 years compared with baseline in transfemales (z-score 
[±SD]: baseline 0.486 [0.809], 2 years −0.279 [0.930], p=0.000) 
and transmales (baseline −0.361 [1.439], 2 years −0.913 
[1.318], p=0.001) (VERY LOW).  

• The z-score for lumbar BMAD was statistically significantly lower 
at 1 year compared with baseline in transfemales (baseline 
0.859 [0.154], 1 year −0.228 [1.027], p=0.000) and transmales 
(baseline −0.186 [1.230], 1 year −0.541 [1.396], p=0.006) 
(VERY LOW). 

• Actual lumbar BMAD values in g/cm3 were not statistically 
significantly different between baseline and 1 or 2 years in 
transfemales or transmales (VERY LOW).  

 
Two retrospective observational studies (Klink et al. 2015 and Vlot et al. 
2017, n=104 in total) provided non-comparative evidence on change in 
lumbar BMAD between starting GnRH analogues and starting gender-
affirming hormones. All outcomes were reported separately for 
transfemales and transmales; also see subgroups table below. 
 
In Klink et al. 2015 the z-score for lumbar BMAD was not statistically 
significantly different between starting GnRH analogues and starting 
gender-affirming hormones in transfemales but was statistically 
significantly lower when starting gender-affirming hormones in 
transmales (z-score mean [±SD]: GnRH analogue 0.28 [±0.90], gender-
affirming hormone −0.50 [±0.81], p=0.004). Actual lumbar BMAD values 
in g/cm3 were not statistically significantly different between starting 
GnRH analogues and starting gender-affirming hormones in 
transfemales or transmales (VERY LOW). 
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Vlot et al. 2017 reported change from starting GnRH analogues to 
starting gender-affirming hormones in lumbar BMAD by bone age.  

• The z-score for lumbar BMAD in transfemales with a bone age 
of <15 years was statistically significantly lower at starting 
gender-affirming hormone treatment than at starting GnRH 
analogues (z-score median [range]: GnRH analogue −0.20 
[−1.82 to 1.18], gender-affirming hormone −1.52 [−2.36 to 
0.42], p=0.001) but was not statistically significantly different in 
transfemales with a bone age ≥15 years (VERY LOW).  

• The z-score for lumbar BMAD in transmales with a bone age of 
<14 years was statistically significantly lower at starting 
gender-affirming hormone treatment than at starting GnRH 
analogues (z-score median [range]: GnRH analogue −0.05 
[−0.78 to 2.94], gender-affirming hormone −0.84 [−2.20 to 
0.87], p=0.003) and in transmales with a bone age ≥14 years 
(GnRH analogue 0.27 [−1.60 to 1.80], gender-affirming 
hormone −0.29 [−2.28 to 0.90], p≤0.0001) (VERY LOW).   

• Actual lumbar BMAD values in g/cm3 were not statistically 
significantly different between starting GnRH analogues and 
starting gender-affirming hormones in transfemales or 
transmales with young or old bone age (VERY LOW). 

 
Two uncontrolled, observational, retrospective studies provided 
evidence for the effect of GnRH analogues on bone density (based on 
lumbar BMD) between starting GnRH analogues and either at 1 or 2 
year intervals (Joseph et al. 2019), or  starting gender-affirming 
hormones (Klink et al. 2015). All outcomes were reported separately for 
transfemales and transmales; also see subgroups table below. 
 
One retrospective observational study (Joseph et al. 2019, n=70) 
provided non-comparative evidence on change in lumbar BMD increase 
using z-scores.  

• The z-score for lumbar BMD was statistically significantly lower 
at 2 years compared with baseline in transfemales (z-score 
mean [±SD]: baseline 0.130 [0.972], 2 years −0.890 [±1.075], 
p=0.000) and transmales (baseline −0.715 [±1.406], 2 years 
−2.000 [1.384], p=0.000) (VERY LOW).  

• The z-score for lumbar BMD was statistically significantly lower 
at 1 year compared with baseline in transfemales (z-score mean 
[±SD]: baseline −0.016 [±1.106], 1 year −0.461 [±1.121], 
p=0.003) and transmales (baseline −0.395 [±1.428], 1 year 
−1.276 [±1.410], p=0.000) (VERY LOW). 

• With the exception of transmales, where lumbar BMD in kg/m2 
increased between baseline and 1 year (mean [±SD]: baseline 
0.694 [±0.149], 1 year 0.718 [±0.124], p=0.006), actual lumbar 
BMD values were not statistically significantly different between 
baseline and 1 or 2 years in transfemales or between 0 and 2 
years in transmales (VERY LOW).  

 
One retrospective observational study (Klink et al. 2015, n=34) provided 
non-comparative evidence on change in lumbar BMD between starting 
GnRH analogues and starting gender-affirming hormones.  

• The z-score for lumbar BMD was not statistically significantly 
different between starting GnRH analogue and starting gender-
affirming hormone treatment in transfemales, but was 
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statistically significantly lower when starting gender-affirming 
hormones in transmales (z-score mean [±SD]: GnRH analogue 
0.17 [±1.18], gender-affirming hormone −0.72 [±0.99], p<0.001) 
(VERY LOW). 

• Actual lumbar BMD in g/cm2 was not statistically significantly 
different between starting GnRH analogues and starting gender-
affirming hormones in transfemales but was statistically 
significantly lower when starting gender-affirming hormones in 
transmales (mean [±SD]: GnRH analogues 0.95 [±0.12], 
gender-affirming hormones 0.91 [±0.10], p=0.006) (VERY 
LOW). 

 
These studies provide very low certainty evidence that GnRH 
analogues reduce the expected increase in lumbar bone density 
(BMAD or BMD) compared with baseline (although some findings 
were not statistically significant). These studies also show that 
GnRH analogues do not statistically significantly decrease actual 
lumbar bone density (BMAD or BMD). 

Change in bone 
density: femoral 
 
Certainty of 
evidence: very 
low 

This is an important outcome because puberty is an important time for 
bone development and puberty suppression may affect bone 
development, as shown by changes in femoral bone density. 
 
Two uncontrolled, observational, retrospective studies provided 
evidence relating to the effect of GnRH analogues on bone density 
(based on femoral BMAD) between starting treatment with a GnRH 
analogue and starting gender-affirming hormones (Klink et al. 2015 and 
Vlot et al. 2017). All outcomes were reported separately for 
transfemales and transmales; also see subgroups table below. 
 
One retrospective observational study (Klink et al. 2015, n=34) provided 
non-comparative evidence on change in femoral area BMAD between 
starting GnRH analogues and starting gender-affirming hormones. All 
outcomes were reported separately for transfemales and transmales. 

• The z-score for femoral area BMAD was not statistically 
significantly different between starting GnRH analogues and 
starting gender-affirming hormones in transfemales or 
transmales (VERY LOW). 

• Actual femoral area BMAD values were not statistically 
significantly different between starting GnRH analogues and 
starting gender-affirming hormones in transmales or 
transfemales (VERY LOW).  

 
One retrospective observational study (Vlot et al. 2017, n=70) provided 
non-comparative evidence on change in femoral neck (hip) BMAD 
between starting GnRH analogues and starting gender-affirming 
hormones. All outcomes were reported separately for transfemales and 
transmales; also see subgroups table below. 

• The z-score for femoral neck BMAD in transfemales with a 
bone age of <15 years was not statistically significantly lower 
at starting gender-affirming hormones than at starting GnRH 
analogues (z-score median [range]: GnRH analogue −0.71 
[−3.35 to 0.37], gender-affirming hormone −1.32 [−3.39 to 
0.21], p≤0.1) or in transfemales with a bone age ≥15 years 
(GnRH analogue −0.44 [−1.37 to 0.93], gender-affirming 
hormone −0.36 [−1.50 to 0.46]) (VERY LOW).  
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• The z-score for femoral neck BMAD in transmales with a bone 
age of <14 years was not statistically significantly lower at 
starting gender-affirming hormones than at starting GnRH 
analogues (z-score median [range]: GnRH analogue −0.01 
[−1.30 to 0.91], gender-affirming hormone −0.37 [−2.28 to 
0.47]) but was statistically significantly lower in transmales with 
a bone age ≥14 years (GnRH analogue 0.27 [−1.39 to 1.32], 
gender-affirming hormone −0.27 [−1.91 to 1.29], p=0.002) 
(VERY LOW). 

• Actual femoral neck BMAD values were not statistically 
significantly different between starting GnRH analogues and 
starting gender-affirming hormones in transfemales or in 
transmales with a young bone age, but were statistically 
significantly lower in transmales with a bone age ≥14 years 
(GnRH analogue 0.33 [0.25 to 0.39), gender-affirming 
hormone 0.30 [0.23 to 0.41], p≤0.01) (VERY LOW). 

 
Two uncontrolled, observational, retrospective studies provided 
evidence for the effect of GnRH analogues on bone density (based on 
femoral BMD) between starting GnRH analogues and either at 1 or 2 
year intervals (Joseph et al. 2019), or starting gender-affirming 
hormones (Klink et al. 2015). All outcomes were reported separately for 
transfemales and transmales; also see subgroups table below. 
 

One retrospective observational study (Joseph et al. 2019, n=70) 
provided non-comparative evidence on change in femoral neck BMD 
increase using z-scores. All outcomes were reported separately for 
transfemales and transmales. 

• The z-score for femoral neck BMD was statistically significantly 
lower at 2 years compared with baseline in transfemales (z-
score mean [±SD]: baseline 0.0450 [±0.781], 2 years −0.600 
[±1.059], p=0.002) and transmales (baseline −1.075 [±1.145], 
2 years −1.779 [±0.816], p=0.001) (VERY LOW).  

• The z-score for femoral neck BMD was statistically significantly 
lower at 1 year compared with baseline in transfemales (z-score 
mean [±SD]: baseline 0.157 [±0.905], 1 year −0.340 [±0.816], 
p=0.002) and transmales (baseline −0.863 [±1.215], 1 year 
−1.440 [±1.075], p=0.000) (VERY LOW). 

• Actual femoral neck BMD values in kg/m2 were not statistically 
significantly different between baseline and 1 or 2 years in 
transmales or transfemales (VERY LOW).  

 
One retrospective observational study (Klink et al. 2015, n=34) provided 
non-comparative evidence on change in femoral area BMD between 
starting GnRH analogues and starting gender-affirming hormones. All 
outcomes were reported separately for transfemales and transmales. 

• The z-score for femoral area BMD was not statistically 
significantly different between starting GnRH analogues and 
starting gender-affirming hormones in transfemales, but was 
statistically significantly lower in transmales (z-score mean 
[±SD]: GnRH analogue 0.36 [±0.88], gender-affirming hormone 
−0.35 [±0.79], p=0.001) (VERY LOW). 

• Actual femoral area BMD values were not statistically 
significantly different between starting GnRH analogues and 
starting gender-affirming hormones in transfemales, but were 
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statistically significantly lower in transmales (mean [±SD] GnRH 
analogue 0.92 [±0.10], gender-affirming hormone 0.88 [±0.09], 
p=0.005) (VERY LOW).  

 
These studies provide very low certainty evidence that GnRH 
analogues may reduce the expected increase in femoral bone 
density (femoral neck or area BMAD or BMD) compared with 
baseline (although some findings were not statistically 
significant). These studies also show that GnRH analogues do not 
statistically significantly decrease actual femoral bone density 
(femoral area BMAD or femoral neck BMD), apart from actual 
femoral area BMD in transmales. 

Cognitive 
development or 
functioning 
 
Certainty of 
evidence: very 
low 

This is an important outcome because puberty is an important time for 
cognitive development and puberty suppression may affect cognitive 
development or functioning.  
 
One cross-sectional observational study (Staphorsius et al. 2015, n=70) 
provided comparative evidence on cognitive development or 
functioning in adolescents with gender dysphoria on GnRH analogues 
compared with adolescents with gender dysphoria not on GnRH 
analogues. Cognitive functioning was measured using an IQ test. 
Reaction time (in seconds) and accuracy (percentage of correct trials) 
were measured using the Tower of London (ToL) task. All outcomes 
were reported separately for transfemales and transmales; also see 
subgroups table below. No statistical analyses or interpretation of the 
results in these groups were reported: 

• IQ in transfemales (mean [±SD] GnRH analogue 94.0 [±10.3], 
control 109.4 [±21.2]). IQ transmales (GnRH analogue 95.8 
[±15.6], control 98.5 [±15.9]. 

• Reaction time in transfemales (mean [±SD] GnRH analogue 
10.9 [±4.1], control: 9.9 [±3.1]). Reaction time transmales 
(GnRH analogue 9.9 [±3.1], control 10.0 [±2.0]). 

• Accuracy score in transfemales (GnRH analogue 73.9 [±9.1], 
control 83.4 [±9.5]. Accuracy score in transmales (GnRH 
analogue 85.7 [±10.5], control 88.8 [±9.7]. 

 
This study provides very low certainty evidence (with no statistical 
analysis) on the effects of GnRH analogues on cognitive 
development or functioning. No conclusions could be drawn. 

Other safety 
outcomes: 
kidney function 
 
Certainty of 
evidence: very 
low 

This is an important outcome because if renal damage (raised serum 
creatinine is a marker of this) is suspected, GnRH analogues may need 
to be stopped. 
 
One prospective observational study (Schagen et al. 2016, n=116) 
provided non-comparative evidence on change in serum creatinine 
between starting GnRH analogues and at 1 year. All outcomes were 
reported separately for transfemales and transmales; also see 
subgroups table below. 
 

• There was no statistically significant difference between 
baseline and 1 year for serum creatinine in transfemales (mean 
[±SD] baseline 70 [±12], 1 year 66 [±13], p=0.20).  

• There was a statistically significant decrease between baseline 
and 1 year for serum creatinine in transmales (baseline 73 [±8], 
1 year 68 [±13], p=0.01).  
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This study provides very low certainty evidence that GnRH 
analogues do not affect renal function. 

Other safety 
outcomes: liver 
function 
 
Certainty of 
evidence: very 
low 

This is an important outcome because if treatment-induced liver injury 
(raised liver enzymes are a marker of this) is suspected, GnRH 
analogues may need to be stopped. 
 
One prospective observational study (Schagen et al. 2016, n=116) 
provided non-comparative evidence on elevated liver enzymes 
between starting GnRH analogues and during use. No comparative 
values or statistical analyses were reported. 

• Glutamyl transferase was not elevated at baseline or during 
use in any person.  

• Mild elevations of AST and ALT above the reference range 
were present at baseline but were not more prevalent during 
use than at baseline. 

• Glutamyl transferase, AST, and ALT levels did not significantly 
change from baseline to 12 months of use. 

 
This study provides very low certainty evidence (with no statistical 
analysis) that GnRH analogues do not affect liver function. 

Other safety 
outcomes: 
adverse effects 
 
Certainty of 
evidence: very 
low 

This is an important outcome because if there are adverse effects, 
GnRH analogues may need to be stopped. 
 

One uncontrolled, retrospective, observational cohort study 
(Khatchadourian et al. 2014)  provided evidence relating to adverse 
effects from GnRH analogues. It had incomplete reporting of its cohort, 
particularly for transfemales where outcomes for only 4/11 were 
reported. 
 
Khatchadourian et al. 2014 reported adverse effects in a cohort of 26 
adolescents (15 transmales and 11 transfemales) receiving GnRH 
analogues. Of these: 

• 1 transmale developed sterile abscesses; they were switched 
from leuprolide acetate to triptorelin, and this was well tolerated.  

• 1 transmale developed leg pains and headaches, which 
eventually resolved 

• 1 participant gained 19 kg within 9 months of starting GnRH 
analogues. 

 
This study provides very low certainty evidence about potential 
adverse effects of GnRH analogues. No conclusions could be 
drawn. 

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMAD, 
bone mineral apparent density; BMD, bone mineral density; GnRH, gonadotrophin releasing 
hormone; IQ, intelligence quotient; NS, not significant; SD, standard deviation. 

 
In children and adolescents with gender dysphoria, what is the cost-

effectiveness of GnRH analogues compared to one or a combination of 

psychological support, social transitioning to the desired gender or no 

intervention?  

Outcome Evidence statement 
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Cost-effectiveness No studies were identified to assess the cost-effectiveness of 
GnRH analogues for children and adolescents with gender 
dysphoria. 

 

From the evidence selected, are there any subgroups of children and 

adolescents with gender dysphoria that may benefit from GnRH analogues more 

than the wider population of interest? 

 

Subgroup  Evidence statement 
Sex assigned at 
birth males 
(transfemales) 
 
Certainty of 
evidence: Very 
low 
  

Some studies reported data separately for sex assigned at birth males 
(transfemales). This included some direct comparisons with sex 
assigned at birth females (transmales). 
 
Impact on gender dysphoria 
One uncontrolled prospective observational longitudinal study (de 
Vries et al. 2011) provided evidence for gender dysphoria in sex 
assigned at birth males. See the clinical effectiveness results table 
above for a full description of the study. 
The mean (±SD) UGDS score was statistically significantly lower 
(improved) in sex assigned at birth males compared with sex assigned 
at birth females at both baseline (T0) (n=not reported, mean UGDS 
score [±SD]: 47.95 [±9.70] versus 56.57 [±3.89]) and T1 (n=not 
reported, 49.67 [±9.47] versus 56.62 [±4.00]); between sex difference 
p<0.001 (VERY LOW). 
 
One further prospective observational longitudinal study (Costa et al. 
2015) provided evidence for the impact on gender dysphoria in sex 
assigned at birth males. See the clinical effectiveness results table 
above for a full description of the study. Sex assigned at birth males 
had a statistically significantly lower (improved) mean (±SD) UGDS 
score of 51.6 [±9.7] compared with sex assigned at birth females (56.1 
[±4.3], p<0.001). However, it was not reported if this was baseline or 
follow-up (VERY LOW).  
 
These studies provide very low certainty evidence that in sex 
assigned at birth males (transfemales), gender dysphoria is 
lower than in sex assigned at birth females (transmales). 
 
Impact on mental health  
One uncontrolled prospective observational longitudinal study (de 
Vries et al. 2011) provided evidence for the impact on mental health 
(depression, anger and anxiety) in sex assigned at birth males. See 
the clinical effectiveness results table above for a full description of 
the study. 

• The mean (±SD) depression (BDI-II) score was not statistically 
significantly different in sex assigned at birth males compared 
with sex assigned at birth females at both baseline (T0) (n=not 
reported, mean BDI score [±SD]: 5.71 [±4.31] versus 10.34 
[±8.24]) and T1 (n=not reported, 3.50 [±4.58] versus 6.09 
[±7.93]), between sex difference p=0.057 

• The mean (±SD) anger (TPI) score was statistically 
significantly lower (improved) in sex assigned at birth males 
compared with sex assigned at birth females at both baseline 
(T0) (n=not reported, mean TPI score [±SD]: 5.22 [±2.76] 
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versus 6.43 [±2.78]) and T1 (n=not reported, 5.00 [±3.07] 
versus 6.39 [±2.59]), between sex difference p=0.022 

• The mean (±SD) anxiety (STAI) score was statistically 
significantly lower (improved) in sex assigned at birth males 
compared with sex assigned at birth females at both baseline 
(T0) (n=not reported, mean STAI score [±SD]: 4.33 [±2.68] 
versus 7.00 [±2.36]) and T1 (n=not reported, 4.39 [±2.64] 
versus 6.17 [±2.69]), between sex difference p<0.001 (VERY 
LOW). 

 
This study provides very low certainty evidence that the impact 
on mental health (depression, anger and anxiety) may be 
different in sex assigned at birth males (transfemales) compared 
with sex assigned at birth females (transmales). Over time there 
was no statistically significant difference between sex assigned 
at birth males and sex assigned at birth females for depression. 
However, sex assigned at birth males had statistically 
significantly lower levels of anger and anxiety than sex assigned 
at birth females at both baseline and follow up. 
 
Impact on body image 
One uncontrolled prospective observational longitudinal study (de 
Vries et al. 2011) provided evidence relating to the impact on body 
image in sex assigned at birth males. 

• The mean (±SD) BIS score for primary sex characteristics was 
statistically significantly lower (improved) in sex assigned at 
birth males compared with sex assigned at birth females at 
both baseline (T0) (n=not reported, mean BIS score [±SD]: 
4.02 [±0.61] versus 4.16 [±0.52]) and T1 (n=not reported, 3.74 
[±0.78] versus 4.17 [±0.58]), between sex difference p=0.047 

• The mean (±SD) BIS score for secondary sex was statistically 
significantly lower (improved) in sex assigned at birth males 
compared with sex assigned at birth females at both baseline 
(T0) (n=not reported, mean BIS score [±SD]: 2.66 [±0.50] 
versus 2.81 [±0.76]) and T1 (n=not reported, 2.39 [±0.69] 
versus 3.18 [±0.42]), between sex difference p=0.001 

• The mean (±SD) BIS score for neutral body characteristics 
was not statistically significantly different in sex assigned at 
birth males compared with sex assigned at birth females at 
both baseline (T0) (n=not reported, mean BIS score [±SD]: 
2.60 [±0.58] versus 2.24 [±0.62]) and T1 (n=not reported, 2.32 
[±0.59] versus 2.61 [±0.50]), between sex difference p=0.777 
(VERY LOW). 

 

This study provides very low certainty evidence that the impact 
on body image may be different in sex assigned at birth males 
(transfemales) compared with sex assigned at birth females 
(transmales). Sex assigned at birth males are less dissatisfied 
with their primary and secondary sex characteristics than sex 
assigned at birth females at both baseline and follow up, but the 
satisfaction with neutral body characteristics is not different.  
 
Psychosocial impact 
One uncontrolled prospective observational longitudinal study (de 
Vries et al. 2011) provided evidence for psychosocial impact in terms 
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of global functioning (CGAS) and psychosocial functioning (CBCL and 
YSR) in sex assigned at birth males. 

• Sex assigned at birth males had statistically higher mean 
(±SD) CGAS scores compared with sex assigned at birth 
females at both baseline (T0) (n=54, 73.10 [±8.44] versus 
67.25 [±11.06]) and T1 (n=54, 77.33 [±8.69] versus 70.30 
[±9.44]), between sex difference p=0.021 

• There was no statistically significant difference between sex 
assigned at birth males and sex assigned at birth females for 
the CBCL Total T score at T0 or T1 (n=54, p=0.110) 

• There was no statistically significant difference between sex 
assigned at birth males and sex assigned at birth females for 
the CBCL internalising T score at T0 or T1 (n=54, p=0.286) 

• Sex assigned at birth males had statistically lower mean (±SD) 
CBCL externalising T scores compared with sex assigned at 
birth females at both T0 (n=54, 54.71 [±12.91] versus 60.70 
[±12.64]) and T1 (n=54, 48.75 [±10.22] versus 57.87 [±11.66]),  
between sex difference p=0.015 

• There was no statistically significant difference between sex 
assigned at birth males and sex assigned at birth females for 
the YSR Total T score at T0 or T1 (n=54, p=0.164) 

• There was no statistically significant difference between sex 
assigned at birth males and sex assigned at birth females for 
the YSR internalising T score at T0 or T1 (n=54, p=0.825) 

• Sex assigned at birth males had statistically lower mean (±SD) 
YSR externalising T scores compared with sex assigned at 
birth females at both T0 (n=54, 48.72 [±11.38] versus 57.24 
[±10.59]) and T1 (n=54, 46.52 [±9.23] versus 52.97 [±8.51]), 
between sex difference p=0.004 (VERY LOW). 

 
One uncontrolled, observational, prospective cohort study (Costa et 
al. 2015) provided evidence for psychosocial impact in terms of global 
functioning (CGAS) in sex assigned at birth males. 

• Sex assigned at birth males had statistically significant lower 
mean (±SD CGAS scores at baseline) compared with sex 
assigned at birth females (n=201, 55.4 [±12.7] versus 59.2 
[±11.8], p=0.03) (VERY LOW). 

 
These studies provide very low certainty evidence that 
psychosocial impact may be different in sex assigned at birth 
males (transfemales) compared with sex assigned at birth 
females (transmales). However, no conclusions could be drawn. 
 
Change in bone density: lumbar 
Three uncontrolled, observational, retrospective studies provided 
evidence relating to the effect of GnRH analogues on lumbar bone 
density in sex assigned at birth males (Joseph et al. 2019, Klink et al. 
2015 and Vlot et al. 2017). See the safety results table above for a full 
description of the results. 
 
These studies provide very low certainty evidence that GnRH 
analogues reduce the expected increase in lumbar bone density 
(BMAD or BMD) in sex assigned at birth males (transfemales; 
although some findings were not statistically significant). These 
studies also show that GnRH analogues do not statistically 
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significantly decrease actual lumbar bone density (BMAD or 
BMD) in sex assigned at birth males (transfemales). 
 
Change in bone density: femoral 
Three uncontrolled, observational, retrospective studies provided 
evidence for the effect of GnRH analogues on femoral bone density in 
sex assigned at birth males (Joseph et al. 2019, Klink et al. 2015 and 
Vlot et al. 2017). See the safety results table above for a full 
description of the results. 
 
These studies provide very low certainty evidence that GnRH 
analogues may reduce the expected increase in femoral bone 
density (femoral neck or area BMAD or BMD) in sex assigned at 
birth males (transfemales; although some findings were not 
statistically significant). These studies also show that GnRH 
analogues do not statistically significantly decrease actual 
femoral bone density (femoral area BMAD or femoral neck BMD) 
in sex assigned at birth males (transfemales). 
 
Cognitive development or functioning 
One cross-sectional observational study (Staphorsius et al. 2015) 
provided comparative evidence on cognitive development or 
functioning in sex assigned at birth males. See the safety results table 
above for a full description of the results. 
 
This study provides very low certainty evidence (with no 
statistical analysis) on the effects of GnRH analogues on 
cognitive development or functioning in sex assigned at birth 
males (transfemales). No conclusions could be drawn. 
 
Other safety outcomes: kidney function 
One prospective observational study (Schagen et al. 2016) provided 
non-comparative evidence on change in serum creatinine in sex 
assigned at birth males. See the safety results table above for a full 
description of the results. 
 
This study provides very low certainty evidence that GnRH 
analogues do not affect renal function in sex assigned at birth 
males (transfemales). 

Sex assigned at 
birth females 
(transmales) 
 
Certainty of 
evidence: Very 
low 

Some studies reported data separately for sex assigned at birth 
females (transmales). This included some direct comparisons with sex 
assigned at birth males (transfemales). 
 
Impact on gender dysphoria 
One uncontrolled prospective observational longitudinal study (de 
Vries et al. 2011) and one prospective observational longitudinal study 
(Costa et al. 2015) provided evidence for gender dysphoria in sex 
assigned at birth females. See the sex assigned at birth males 
(transfemales) row above for a full description of the results. 
 
These studies provide very low certainty evidence that in sex 
assigned at birth females (transmales), gender dysphoria is 
higher than in sex assigned at birth males (transfemales) at both 
baseline and follow up. 
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Impact on mental health  
One uncontrolled prospective observational longitudinal study (de 
Vries et al. 2011) provided evidence relating to the impact on mental 
health (depression, anger and anxiety) in sex assigned at birth 
females. See the sex assigned at birth males (transfemales) row 
above for a full description of the results. 
 
This study provides very low certainty evidence that the impact 
on mental health (depression, anger and anxiety) may be 
different in sex assigned at birth females (transmales) compared 
with sex assigned at birth males (transfemales). Over time there 
was no statistically significant difference between sex assigned 
at birth females and sex assigned at birth males for depression. 
However, sex assigned at birth females had statistically 
significantly greater levels of anger and anxiety than sex 
assigned at birth males at baseline and follow up. 
 
Impact on body image 
One uncontrolled prospective observational longitudinal study (de 
Vries et al. 2011) provided evidence relating to the impact on body 
image in sex assigned at birth females. See the sex assigned at birth 
males (transfemales) row above for a full description of the results. 
 

This study provides very low certainty evidence that the impact 
on body image may be different in sex assigned at birth females 
(transmales) compared with sex assigned at birth males 
(transfemales). Sex assigned at birth females are more 
dissatisfied with their primary and secondary sex characteristics 
than sex assigned at birth males at both baseline and follow up, 
but the satisfaction with neutral body characteristics is not 
different. 
 
Psychosocial impact  
One uncontrolled prospective observational longitudinal study (de 
Vries et al. 2011) provided evidence for psychosocial impact in terms 
of global functioning (CGAS) and psychosocial functioning (CBCL and 
YSR) in sex assigned at birth females. One uncontrolled, 
observational, prospective cohort study (Costa et al. 2015) provided 
evidence for psychosocial impact in terms of global functioning 
(CGAS) in sex assigned at birth females. See the sex assigned at birth 
males (transfemales) row above for a full description of the results. 
 
These studies provide very low certainty evidence that 
psychosocial impact may be different in sex assigned at birth 
females (transmales) compared with sex assigned at birth males 
(transfemales). However, no conclusions could be drawn. 
 
Change in bone density: lumbar 
Three uncontrolled, observational, retrospective studies provided 
evidence relating to the effect of GnRH analogues on lumbar bone 
density in sex assigned at birth females (Joseph et al. 2019, Klink et 
al. 2015 and Vlot et al. 2017). See the safety results table above for a 
full description of the results. 
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These studies provide very low certainty evidence that GnRH 
analogues reduce the expected increase in lumbar bone density 
(BMAD or BMD) in sex assigned at birth females (transmales; 
although some findings were not statistically significant). These 
studies also show that GnRH analogues do not statistically 
significantly decrease actual lumbar bone density (BMAD or 
BMD) in sex assigned at birth females (transmales). 
 
Change in bone density: femoral 
Three uncontrolled, observational, retrospective studies provided 
evidence relating to the effect of GnRH analogues on femoral bone 
density in sex assigned at birth females (Joseph et al. 2019, Klink et 
al. 2015 and Vlot et al. 2017). See the safety results table above for a 
full description of the results. 
 
These studies provide very low certainty evidence that GnRH 
analogues may reduce the expected increase in femoral bone 
density (femoral neck or area BMAD or BMD) in sex assigned at 
birth females (transmales; although some findings were not 
statistically significant). These studies also show that GnRH 
analogues do not statistically significantly decrease actual 
femoral bone density (femoral area BMAD or femoral neck BMD) 
in sex assigned at birth females (transmales), apart from actual 
femoral area. 
 
Cognitive development or functioning 
One cross-sectional observational study (Staphorsius et al. 2015) 
provided comparative evidence on cognitive development or 
functioning in sex assigned at birth females. See the safety results 
table above for a full description of the results. 
 
This study provides very low certainty evidence (with no 
statistical analysis) on the effects of GnRH analogues on 
cognitive development or functioning in sex assigned at birth 
females (transmales). No conclusions could be drawn. 
 
Other safety outcomes: kidney function 
One prospective observational study (Schagen et al. 2016) provided 
non-comparative evidence on change in serum creatinine in sex 
assigned at birth females (transmales). See the safety results table 
above for a full description of the results. 
 
This study provides very low certainty evidence that GnRH 
analogues do not affect renal function in sex assigned at birth 
females (transmales). 

Duration of 
gender dysphoria 

No evidence was identified. 

Age at onset of 
gender dysphoria 

No evidence was identified. 

Age at which 
GnRH analogue 
started 

No evidence was identified. 

Age at onset of 
puberty 

No evidence was identified. 
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Tanner stage at 
which GnRH 
analogue started 

No evidence was identified. 

Diagnosis of 
autistic spectrum 
disorder 

No evidence was identified. 

Diagnosis of 
mental health 
condition 

No evidence was identified. 

Abbreviations: BDI-II, Beck Depression Inventory-II; BIS, Body Image Scale; CBCL, Child 

Behaviour Checklist; CGAS, Children’s Global Assessment Scale; SD, standard deviation; 

STAI, Trait Anxiety Scale of the State-Trait Personality Inventory; TPI, Trait Anger Scale of 

the State-Trait Personality Inventory; UGDS, Utrecht Gender Dysphoria Scale; YSR, Youth 

Self-Report 

 

From the evidence selected,  
(a) what are the criteria used by the research studies to define gender 

dysphoria, gender identity disorder and gender incongruence of 
childhood? 

(b) what were the ages at which participants commenced treatment with 
GnRH analogues?  

(c) what was the duration of treatment with GnRH analogues? 

 

Outcome Evidence statement 

Diagnostic 
criteria 
 
 

In 5 studies (Costa et al. 2015, Klink et al. 2015, Schagen et al. 2016, 
Staphorsius et al. 2015 and Vlot et al. 2017) the DSM-IV-TR criteria of 
gender identity disorder was used.  
 
The study by Brik et al. 2020 used DSM-V criteria. The DSM-V has 
one overarching definition of gender dysphoria with separate specific 
criteria for children and for adolescents and adults. The general 
definition describes a conflict associated with significant distress 
and/or problems functioning associated with this conflict between the 
way they feel and the way they think of themselves which must have 
lasted at least 6 months. 
 
It was not reported how gender dysphoria was defined in the 
remaining 3 studies (VERY LOW). 
 
From the evidence selected, all studies that reported diagnostic 
criteria for gender dysphoria (6/9 studies) used the DSM criteria 
in use at the time the study was conducted.  

Age when GnRH 
analogues started 

8/9 studies reported the age at which participants started GnRH 
analogues, either as the mean age (with SD) or median age (with the 
range): 
 

Study Mean age (±SD) 

Costa et al. 2015 16.5 years (±1.3) 

de Vries et al. 2011 13.6 years (±1.8) 

Joseph et al. 2019 13.2 years (±1.4) in transfemales 
12.6 years (±1.0) in transmales 

Khatchadourian et al. 
2014 

14.7 years (±1.9) 
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Klink et al. 2015 14.9 years (±1.9) in transfemales 
15.0 years (±2.0) in transmales 

 

Study Median age (range) 

Brik et al. 2020 15.5 years (11.1–18.6) in transfemales 
16.1 years (10.1–17.9) in transmales 

Schagen et al. 2016 13.6 years (11.6–17.9) in transfemales 
14.2 years (11.1–18.6) in transmales 

Vlot et al. 2017 13.5 years (11.5–18.3) in transfemales 
15.1 years (11.7–18.6) in transmales 

 
Age at the start of GnRH analogues was not reported in Staphorsius 
et al. 2015, but participants were required to be at least 12 years 
(VERY LOW). 
 
The evidence included showed wide variation in the age (11 to 18 
years old) at which children and adolescents with gender 
dysphoria started GnRH analogues. 

Duration of 
treatment 

The duration of treatment with GnRH analogues was reported in 3/9 
studies. The median duration was: 

• 2.1 years (range 1.6–2.8) in Brik et al. 2020. 

• 1.3 years (range 0.5–3.8) in transfemales and 1.5 years (range 
0.25–5.2) in transmales in Klink et al. 2015. 

 
In Staphorsius et al. 2015, the mean duration was 1.6 years (SD ±1.0). 
 
In de Vries et al. 2011, the mean duration of time between starting 
GnRH analogues and gender-affirming hormones was 1.88 years (SD 
±1.05). 
 
The evidence included showed wide variation in the duration of 
treatment with GnRH analogues, but most studies did not report 
this information. Treatment duration ranged from a few months 
up to about 5 years.  

Abbreviations: DSM, Diagnostic and Statistical Manual of Mental Disorders criteria; SD, 
standard deviation. 

6. Discussion 

A key limitation to identifying the effectiveness and safety of GnRH analogues for children 

and adolescents with gender dysphoria is the lack of reliable comparative studies. The lack 

of clear, expected outcomes from treatment with a GnRH analogue (the purpose of which is 

to suppress secondary sexual characteristics which may cause distress from unwanted 

pubertal changes) also makes interpreting the evidence difficult. The size of the population 

with gender dysphoria means conducting a prospective trial may be unrealistic, at least on a 

single centre basis. There may also be ethical issues with a ‘no treatment arm’ in 

comparative trials of GnRH analogues, where there may be poor mental health outcomes if 

treatment is withheld. However, the use of an active comparator such as close psychological 

support may reduce ethical concerns in future trials.  

The studies included in this evidence review are all small, uncontrolled observational 

studies, which are subject to bias and confounding, and are of very low certainty as 
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assessed using modified GRADE. All the included studies reported physical and mental 

health comorbidities and concomitant treatments very poorly. For example, very little data 

are reported on how many children and adolescents needed additional mental health 

support, and for what reasons, or whether additional interventions, and what form and 

duration (for example drug treatment or counselling) that took. This is a possible confounder 

for the treatment outcomes in the studies because changes in critical and important 

outcomes may be attributable to external care rather than the psychological support or 

GnRH analogues used in the studies.  

The studies that reported diagnostic criteria for gender dysphoria (6/9 studies) used the 

Diagnostic and Statistical Manual of Mental Disorders (DSM) criteria in use at the time the 

study was conducted (either DSM-IV-TR or DSM-V). The definition was unclear in the 

remaining studies. There was wide variation in the ages at which participants started a 

GnRH analogue, typically ranging from about 11 to 18 years. Similarly, there was a wide 

variation in the duration of use, but few studies reported this.  

Changes in outcome scores for clinical effectiveness were assessed for statistical 

significance in the 3 studies reporting these outcomes (Costa et al. 2015; de Vries et al. 

2011; Staphorsius et al. 2015). However, there is relatively little interpretation of whether the 

changes in outcome scores seen in these studies are clinically meaningful.  

For some outcomes there was no statistically significant difference from before starting 

GnRH analogues until just before starting gender-affirming hormones. These were the 

Utrecht Gender Dysphoria Scale (UGDS) (which was assessed in 1 study de Vries et al. 

2011), the Trait Anger (TPI) and Trait Anxiety (STAI) Scales (which were assessed in 1 

study de Vries et al. 2011), and Body Image Scale (BIS) which was assessed in 1 study (de 

Vries et al. 2011).  

The Beck Depression Inventory (BDI-II) was used in 1 study (de Vries et al. 2011) to assess 

change in depression from before starting GnRH analogues to just before starting gender-

affirming hormones. The result is statistically significant, with the mean (±SD) BDI-II score 

decreasing from 8.31 (±7.12) at baseline to 4.95 (±6.27) at follow up (p=0.004). However, 

both scores fall into the minimal range using the general guidelines for interpretation of BDI-

II (0 to 13 minimal, 14 to 19 mild depression, 20 to 28 moderate depression and 29 to 63 

severe depression), suggesting that while statistically significant, it is unclear if this is a 

clinically meaningful change. 

Psychosocial outcomes were assessed in 3 studies (Costa et al. 2015; de Vries et al. 2011; 

Staphorsius et al. 2015) using the Children’s Global Assessment Scale (CGAS) and Child 

Behavior Checklist/Youth Self-Report (CBCL/YSR). The CGAS score was assessed in 2 

studies (Costa et al. 2015; de Vries et al. 2011). In de Vries et al. 2011 the mean (±SD) 

CGAS score statistically significantly increased over time from 70.24 [±10.12] at baseline to 

73.90 [±9.63] at follow up. CGAS scores are clinically categorised into 10 categories (10 to 

1, 20 to 11 and so on until 100 to 91) and both scores reported were in a single category (71 

to 80, no more than slight impairment) suggesting that while statistically significant, it is 

unclear if this is a clinically meaningful change. The Costa et al. 2015 study does highlight a 

larger change in CGAS scores from baseline to follow-up (mean [±SD] 58.72 [±11.38] 

compared with 67.40 [±13.39]), but whether this is clinically meaningful is unclear. The 

average score moved from the clinical category of 60 to 51 (variable functioning with 

sporadic difficulties) at baseline to 70 to 61 (some difficulty in a single area, but generally 
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functioning pretty well) at follow up, but the large standard deviations suggest clinically 

significant overlaps between the scores from baseline to follow-up. 

Psychosocial functioning using the CBCL/YSR was assessed in 2 studies (de Vries et al. 

2011; Staphorsius et al. 2015). In de Vries et al. 2011 there was a statistically significant 

reduction in both CBCL and YSR scores from before starting GnRH analogues to just before 

starting gender-affirming hormones. The study interpreted the CBCL/YSR with a proportion 

of adolescents who scored in the clinical range (a T-score above 63), which allows changes 

in clinically meaningful scores to be assessed, and proportions of adolescents in the clinical 

range for some CBCL and YSR scores decreased over time. One cross-sectional study 

(Staphorsius et al. 2015) assessed CBCL scores only, but it was unclear if this was the Total 

T score, or whether subscales of internalising or externalising scores were also assessed, 

and whether the results were statistically significant. 

The 2 prospective observational studies (Costa et al. 2015; de Vries et al. 2011) are 

confounded by a number of common factors. Firstly, the single assessment of scores at 

baseline means it is unclear if scores were stable, already improving or declining before 

starting treatment. Secondly, in an uncontrolled study any changes in scores from baseline 

to follow-up could be attributed to a regression-to-mean, for example getting older has been 

positively associated with maturity and wellbeing. The studies use mean and standard 

deviations in the descriptive statistics and analyses; however, they do not report testing the 

normality of data which would support the use of parametric measures. The study by de 

Vries et al. 2011 used general linear models (regression) to examine between and within 

group variances (changes in outcomes). In using such models, the data is assumed to be 

balanced (measured at regular intervals and without missing data), but the large ranges in 

ages at which participants were assessed and started on various interventions suggests that 

ascertainment of outcome was unlikely to be regular and missing data was likely. Missing 

data was handled through listwise deletion (omits those cases with the missing data and 

analyses the remaining data) which is acceptable if data loss is completely random but for 

some outcomes where there was incomplete data for individual items this was not random 

(items were introduced by the authors after the first eligible adolescents had started GnRH 

analogues). The study provided no detail on whether these assumptions for the modeling 

were met, they also provided no adequate assessment of whether any regression 

diagnostics (analysis that seek to assess the validity of a model) or model fit (how much of 

the variance in outcome is explained by the between and within group variance) were 

undertaken.  

The 2 retrospective observational studies (Brik et al. 2020; Khatchadourian et al. 2014) both 

only report absolute numbers for each trajectory along with reasons for stopping GnRH 

analogues. It is difficult to assess outcomes from such single centre studies because there is 

little comparative data for outcomes from other such services. A lack of any critical or other 

important outcomes also means the success of the treatment across all the participants is 

difficult to judge.  

Three uncontrolled, observational, retrospective studies provided evidence relating to the 

effect of GnRH analogues on bone density (Joseph et al. 2019; Klink et al. 2015; Vlot et al. 

2017). In all 3 studies, the participants acted as their own controls and change in bone 

density was determined between starting GnRH analogues and either after 1 and 2 year 

follow-up timepoints (Joseph et al. 2019) or when gender-affirming hormones were started 
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(Klink et al. 2015 and Vlot et al. 2017). Observational studies such as these can only show 

an association with GnRH analogues and bone density; they cannot show that GnRH 

analogues caused any differences in bone density seen.  Because there was no comparator 

group and participants acted as their own controls, it is unclear whether the findings are 

associated with GnRH analogues or due to changes over time. The authors reported z-

scores which allows for comparison with the expected increase in bone density in the 

general population. However, because no concomitant treatments or comorbidities were 

reported it is possible that the findings may not be because of GnRH analogues and there is 

another way in which the study population differs from the general population. 

All the studies are from a limited number of, mainly European, care facilities. They are 

described as either tertiary referral or expert services but the low number of services 

providing such care and publishing evidence may bias the results towards the outcomes in 

these services only and limit extrapolation. 

The first study (Brik et al. 2020) was an uncontrolled, retrospective, observational study that 

assessed the outcome trajectories of adolescents receiving GnRH analogues for gender 

dysphoria. This study followed-up 143 individuals who had received GnRH analogues (38 

transfemales and 105 transmales) using clinical records to show outcomes for up to 9 years 

(continuing use of GnRH analogues, reasons for stopping GnRH analogues and onward 

care such as gender-affirming hormone use). The methods and results are well reported, but 

no analysis of data was undertaken. The views of adolescents and their parents are 

particularly difficult to interpret because no data on how many responded to each question 

and in what ways are reported.  

The second study (Costa et al. 2015) was an uncontrolled, prospective observational study 

which assessed global functioning in adolescents with gender dysphoria using CGAS every 

6 months, including during the first 6 months where statistically significant improvements 

were seen without GnRH analogues. The study is confounded by significant unexplained 

loss to follow-up (64.7%: from n=201 adolescents to n=71 after 18 months). Missing data for 

those lost to follow-up maybe more than sufficient to change the direction of effects seen in 

the study if the reasons for loss to follow-up are systematic (such as deriving little or no 

benefit from treatment). The study uses clustered data in its analysis, a single outcome 

(CGAS) measured in clusters (at different visits), and the analysis does not take account of 

the correlation of scores (data at different time points are not independent) as a significant 

change in scores early in the study means the successive changes measured against 

baseline were also significant. The study relies on multiple (>20) pairwise independent 

t-tests to examine change in CGAS between the 4 time points, increasing the possibility of 

type-I error (a false positive which occurs when a researcher incorrectly rejects a true null 

hypothesis) because the more tests performed the more likely a statistically significant result 

will be observed by chance alone.  

The Costa et al. 2015 study compares immediately eligible and delayed eligible cohorts, 

however, it is highly likely that they are non-comparable groups because the immediately 

eligible group were those able to start GnRH analogues straight away whilst those in the 

delayed eligible group were either not ready to make a decision about starting treatment (no 

age comparison was made between the 2 groups so it is unclear if they were a younger 

cohort than the immediately eligible group) or had comorbid mental health or psychological 

difficulties. The authors report that those with concomitant problems (such as mental health 
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problems, substantial problems with peers, or conflicts with parents or siblings) were referred 

to local mental health services but no details are provided.  

The third study (de Vries et al. 2011) was an uncontrolled, prospective observational study 

which assessed gender dysphoria and psychological functioning before and after puberty 

suppression in adolescents with gender dysphoria. Although the study mentions the DSM-

IV-TR there is no explicit discussion of this, or any other criteria, being used as the 

diagnostic criteria for study entry. There are no details reported for how the outcomes in the 

study were assessed, and by whom. The length of follow-up for the outcomes in the model 

are questionable in relation to whether there was sufficient time for GnRH analogues to have 

a measurable effect. The time points used are start of GnRH analogues and start of gender-

affirming hormones. Overall, the mean time between starting GnRH analogues and gender-

affirming hormones was 1.88 (±1.05) years, but the range is as low as just 5 months 

between the 2 time points, which may be insufficient for any difference in outcome to have 

occurred in some individuals.  

The fourth study (Joseph et al. 2019) was a retrospective, longitudinal observational single 

centre study which assessed bone mineral density in adolescents with gender dysphoria in 

the UK. For inclusion in the study, participants had to have been assessed by the Gender 

Identity Development Service multi-disciplinary psychosocial health team for at least 4 

assessments over a minimum of 6 months. No other diagnostic criteria, such as the DSM-IV-

TR, are discussed. Bone density was assessed using dual energy X-ray absorptiometry 

(DAXA) scan of the lumbar spine (L1-L4) and the femoral neck at baseline (n=70), 1 year 

(n=70) and 2 years after starting GnRH analogues (n=39). The results suggest a possible 

association between GnRH analogues and bone mineral apparent density. However, the 

evidence is of poor quality, and the results could be due to bias or chance. No concomitant 

treatments or comorbidities were reported. 

The fifth study (Khatchadourian et al. 2014) was an uncontrolled retrospective observational 

study which describes patient characteristics at presentation, treatment, and response to 

treatment in 84 adolescents with gender dysphoria, of whom 27 received GnRH analogues. 

The study used clinical records to show outcomes for up to 13 years (continuing use of 

GnRH analogues, reasons for stopping GnRH analogues and onward care such as gender-

affirming hormone use). The methods are well reported but the results for those taking 

GnRH analogues are poorly and incompletely reported, particularly for transfemales, and no 

analysis of data was undertaken. It is difficult to assess the results for stopping GnRH 

analogues due to incomplete reporting of this outcome.  

The sixth study (Klink et al. 2015) was a retrospective longitudinal observational single 

centre study which assessed bone mineral density in adolescents with gender dysphoria, 

diagnosed with the DSM-IV-TR criteria. Bone density was assessed when starting GnRH 

analogues and then when starting gender-affirming hormones. Results are reported for 

transmales and transfemales separately and no results for the whole cohort are given. 

Statistical analyses were reported for all outcomes of interest but, because there was no 

comparator group and participants acted as their own controls, it is not known whether the 

findings are associated with GnRH analogues or due to changes over time. The authors 

reported z-scores which allows for comparison with the expected increase in bone density in 

the general population. However, because no concomitant treatments or comorbidities were 
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reported it is possible that the findings may not be because of GnRH analogues and there is 

another way in which the study population differs from the general population.  

The seventh study (Schagen et al. 2016) was a prospective observational study of 116 

adolescents which provided very low certainty non-comparative evidence on change in 

serum creatinine between starting GnRH analogues and 1 year, and liver function during 

treatment. Statistical analyses were reported for changes in serum creatinine but not for liver 

function. Because there was no comparator group and participants acted as their own 

controls, it is not known whether the findings are associated with GnRH analogues or due to 

changes over time, or concomitant treatments. 

The eighth study (Staphorsius et al. 2015) was a cross-sectional study of 85 adolescents, 40 

with gender dysphoria (of whom 20 were receiving GnRH analogues) and 45 matched 

controls (not further reported in this evidence review). The study includes 1 outcome of 

interest for clinical effectiveness (CBCL) and 1 outcome of interest for safety (cognitive 

development or functioning). The mean (±SD) CBCL, IQ test, reaction time and accuracy 

scores were given for each group, but the statistical analysis is unclear. It is not reported 

what analysis was used or which of the groups were compared, therefore it is difficult to 

interpret the results.  

The ninth study (Vlot et al. 2017) was a retrospective observational study which assessed 

bone mineral apparent density in adolescents with DSM-IV-TR gender dysphoria. 

Measurements were taken at the start of GnRH analogues and at the start of gender-affirming 

hormones. Results are reported for young bone age and old bone age in transmales and 

transfemales separately, and no results for the whole cohort are given. Statistical analyses 

were reported for all outcomes of interest but, because there was no comparator group and 

participants acted as their own controls, it is not known whether the findings are associated 

with GnRH analogues or due to changes over time. The authors reported z-scores which 

allows for comparison with the expected increase in bone density in the general population. 

However, because no concomitant treatments or comorbidities were reported it is possible 

that the findings may not be because of GnRH analogues and there is another way in which 

the study population differs from the general population. 

7. Conclusion 

The results of the studies that reported impact on the critical outcomes of gender dysphoria 

and mental health (depression, anger and anxiety), and the important outcomes of body image 

and psychosocial impact (global and psychosocial functioning) in children and adolescents 

with gender dysphoria are of very low certainty using modified GRADE. They suggest little 

change with GnRH analogues from baseline to follow-up.  

 

Studies that found differences in outcomes could represent changes that are either of 

questionable clinical value, or the studies themselves are not reliable and changes could be 

due to confounding, bias or chance. It is plausible, however, that a lack of difference in scores 

from baseline to follow-up is the effect of GnRH analogues in children and adolescents with 

gender dysphoria, in whom the development of secondary sexual characteristics might be 

expected to be associated with an increased impact on gender dysphoria, depression, anxiety, 

anger and distress over time without treatment. One study reported statistically significant 

reductions in the Child Behaviour Checklist/Youth Self-Report (CBCL/YSR) scores from 
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baseline to follow up, and given that the purpose of GnRH analogues is to reduce distress 

caused by the development of secondary sexual characteristics and the CBCL/YSR in part 

measures distress, this could be an important finding. However, as the studies all lack 

reasonable controls not receiving GnRH analogues, the natural history of the outcomes 

measured in the studies is not known and any positive changes could be a regression to mean. 

 

The results of the studies that reported bone density outcomes suggest that GnRH analogues 

may reduce the increase in bone density which is expected during puberty. However, as the 

studies themselves are not reliable, the results could be due to confounding, bias or chance. 

While controlled trials may not be possible, comparative studies are needed to understand 

this association and whether the effects of GnRH analogues on bone density are seen after 

treatment is stopped. All the studies that reported safety outcomes provided very low certainty 

evidence.  

 

No cost-effectiveness evidence was found to determine whether or not GnRH analogues are 

cost-effective for children and adolescents with gender dysphoria. 

 

The results of the studies that reported outcomes for subgroups of children and adolescents 

with gender dysphoria, suggest there may be differences between sex assigned at birth 

males (transfemales) and sex assigned at birth females (transmales).  
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Appendix A PICO document 

The review questions for this evidence review are: 

 

1. For children and adolescents with gender dysphoria, what is the clinical effectiveness 

of treatment with GnRH analogues compared with one or a combination of 

psychological support, social transitioning to the desired gender or no intervention? 

2. For children and adolescents with gender dysphoria, what is the short-term and long-

term safety of GnRH analogues compared with one or a combination of 

psychological support, social transitioning to the desired gender or no intervention?   

3. For children and adolescents with gender dysphoria, what is the cost-effectiveness of 

GnRH analogues compared to one or a combination of psychological support, social 

transitioning to the desired gender or no intervention?  

4. From the evidence selected, are there any subgroups of children and adolescents 

with gender dysphoria that may derive more (or less) advantage from treatment with 

GnRH analogues than the wider population of children and adolescents with gender 

dysphoria? 

5. From the evidence selected,  

a) what are the criteria used by the research studies to define gender dysphoria, 

gender identity disorder and gender incongruence of childhood? 

b) what were the ages at which participants commenced treatment with GnRH 

analogues?  

c) what was the duration of treatment with GnRH analogues? 

 

PICO table 

P – Population and 
Indication 

Children and adolescents aged 18 years or less who have gender 
dysphoria, gender identity disorder or gender incongruence of childhood 
as defined by study: 
 
The following subgroups of children and adolescents with gender 
dysphoria, gender identity disorder or gender incongruence of childhood 
need to be considered: 

• Sex assigned at birth males. 

• Sex assigned at birth females. 

• The duration of gender dysphoria: less than 6 months, 6-24 months, 
and more than 24 months. 

• The age of onset of gender dysphoria. 

• The age at which treatment was initiated. 

• The age of onset of puberty. 

• Tanner stage at which treatment was initiated. 

• Children and adolescents with gender dysphoria who have a pre-
existing diagnosis of autistic spectrum disorder.  

• Children and adolescents with gender dysphoria who had a 
significant mental health symptom load at diagnosis including 
anxiety, depression (with or without a history of self-harm and 
suicidality), suicide attempts, psychosis, personality disorder, 
Attention Deficit Hyperactivity Disorder and eating disorders. 

I – Intervention  
Any GnRH analogue including: triptorelin*; buserelin; histrelin; goserelin 
(Zoladex); leuprorelin/leuprolide (Prostap); nafarelin. 
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* Triptorelin (brand names Gonapeptyl and Decapeptyl) are used in 
Leeds Hospital, England. The search should include brand names as well 
as generic names. 

C – Comparator(s) 

One or a combination of: 

• Psychological support. 

• Social transitioning to the gender with which the individual identifies. 

• No intervention. 

O – Outcomes 

There are no known minimal clinically important differences and there are 
no preferred timepoints for the outcome measures selected.  
 
All outcomes should be stratified by: 
 

• The age at which treatment with GnRH analogues was initiated. 

• The length of treatment with GnRH analogues where possible. 
 
A: Clinical Effectiveness 
 
Critical to decision making 
 

• Impact on Gender Dysphoria 
This outcome is critical because gender dysphoria in adolescents 
and children is associated with significant distress and problems 
functioning. Impact on gender dysphoria may be measured by 
the Utrecht Gender Dysphoria Scale. Other measures as 
reported in studies may be used as an alternative to the stated 
measure. 
 

• Impact on mental health 
Examples of mental health problems include self-harm, thoughts 
of suicide, suicide attempts, eating disorders, depression/low 
mood and anxiety. These outcomes are critical because self-
harm and thoughts of suicide have the potential to result in 
significant physical harm and for completed suicides the death of 
the young person. Disordered eating habits may cause 
significant morbidity in young people. Depression and anxiety are 
also critical outcomes because they may impact on social, 
occupational, or other areas of functioning of children and 
adolescents.   The Child and Adolescent Psychiatric Assessment 
(CAPA) may be used to measure depression and anxiety. The 
impact on self-harm and suicidality (ideation and behaviour) may 
be measured using the Suicide Ideation Questionnaire Junior. 
Other measures may be used as an alternative to the stated 
measures. 
 

• Impact on Quality of Life  
This outcome is critical because gender dysphoria in children 
and adolescents may be associated with a significant reduction 
in health-related quality of life. Quality of Life may be measured 
by the KINDL questionnaire, Kidscreen 52.  Other measures as 
reported in studies may be used as an alternative to the stated 
measure.   

 
Important to decision making 
 

• Impact on body Image  
This outcome is important because some transgender young 
people may desire to take steps to suppress features of their 
physical appearance associated with their sex assigned at birth 
or accentuate physical features of their desired gender. The 
Body Image Scale could be used as a measure. Other measures 
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as reported in studies may also be used as an alternative to the 
stated measure.  

 

• Psychosocial Impact  
Examples of psychosocial impact are: coping mechanisms which 
may impact on substance misuse; family relationships; peer 
relationships. This outcome is important because gender 
dysphoria in adolescents and children is associated with 
internalising and externalising behaviours and emotional and 
behavioural problems which may impact on social and 
occupational functioning.  The child behavioural check list 
(CBCL) may be used to measure the impact on psychosocial 
functioning.  Other measures as reported in studies may be used 
as an alternative to the stated measure. 

 

• Engagement with health care services  
This outcome is important because patient engagement with 
healthcare services will impact on their clinical outcomes. 
Engagement with health care services may be measured using 
the Youth Health Care measure-satisfaction, utilization, and 
needs (YHC-SUN) questionnaire. Loss to follow up should also 
be ascertained as part of this outcome.  Alternative measures to 
the YHC-SUN questionnaire may be used as reported in studies. 
 

• Transitioning surgery – Impact on extent of and satisfaction 
with surgery  
This outcome is important because some children and 
adolescents with gender dysphoria may proceed to transitioning 
surgery. Stated measures of the extent of transitioning surgery 
and satisfaction with surgery in studies may be reported.   
 

• Stopping treatment 
The proportion of patients who stop treatment with GnRH 
analogues and the reasons why. This outcome is important to 
patients because there is uncertainty about the short- and long-
term safety and adverse effects of GnRH analogues in children 
and adolescents being treated for gender dysphoria. 
 

B: Safety 

• Short and long-term safety and adverse effects of taking GnRH 
analogues are important because GnRH analogues are not 
licensed for the treatment of adolescents and children with 
gender dysphoria.  Aspects to be reported on should include:  

o Impact of the drug use such as its impact on bone 
density, arterial hypertension, cognitive 
development/functioning  

o Impact of withdrawing the drug such as, slipped upper 
femoral epiphysis, reversibility on the reproductive 
system, and any others as reported. 

 
C: Cost effectiveness 

 
Cost effectiveness studies should be reported. 

Inclusion criteria 

Study design 

Systematic reviews, randomised controlled trials, controlled clinical trials, 
cohort studies.   
If no higher level quality evidence is found, case series can be 
considered. 
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Language English only 

Patients Human studies only 

Age 18 years or less 

Date limits 2000-2020 

Exclusion criteria 

Publication type 
Conference abstracts, non-systematic reviews, narrative reviews, 
commentaries, letters, editorials, guidelines and pre-publication prints 

Study design Case reports, resource utilisation studies 

Appendix B Search strategy 

Medline, Embase, the Cochrane Library, HTA and APA PsycInfo were searched on 23 July 

2020, limiting the search to papers published in English language in the last 20 years. 

Conference abstracts and letters were excluded. 

 

Database: Medline 

Platform: Ovid 

Version: Ovid MEDLINE(R) <1946 to July 21, 2020> 

Search date: 23/7/2020 

Number of results retrieved: 144 

Search strategy: 

 

1     Gender Dysphoria/ (485) 

2     Gender Identity/ (18452) 

3     "Sexual and Gender Disorders"/ (75) 

4     Transsexualism/ (3758) 

5     Transgender Persons/ (3143) 

6     Health Services for Transgender Persons/ (136) 

7     exp Sex Reassignment Procedures/ (836) 

8     (gender* adj3 (dysphori* or affirm* or incongruen* or identi* or disorder* or confus* or 

minorit* or queer*)).tw. (7435) 

9     (transgend* or transex* or transsex* or transfem* or transwom* or transma* or transmen* 

or transperson* or transpeopl*).tw. (12678) 

10     (trans or crossgender* or cross-gender* or crossex* or cross-sex* or genderqueer*).tw. 

(102343) 

11     ((sex or gender*) adj3 (reassign* or chang* or transform* or transition*)).tw. (6974) 

12     (male-to-female or m2f or female-to-male or f2m).tw. (114841) 

13     or/1-12 (252702) 

14     exp Infant/ or Infant Health/ or Infant Welfare/ (1137479) 

15     (prematur* or pre-matur* or preterm* or pre-term* or infan* or newborn* or new-born* or 

perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*).ti,ab,in,jn. (852400) 

16     exp Child/ or exp Child Behavior/ or Child Health/ or Child Welfare/ (1913257) 
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17     Minors/ (2574) 

18     (child* or minor or minors or boy* or girl* or kid or kids or young*).ti,ab,in,jn. (2361686) 

19     exp pediatrics/ (58118) 

20     (pediatric* or paediatric* or peadiatric*).ti,ab,in,jn. (836269) 

21     Adolescent/ or Adolescent Behavior/ or Adolescent Health/ (2024207) 

22     Puberty/ (13278) 

23     (adolescen* or pubescen* or prepubescen* or pre-pubescen* or pubert* or prepubert* 

or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or under*age*).ti,ab,in,jn. 

(424246) 

24     Schools/ (38104) 

25     Child Day Care Centers/ or exp Nurseries/ or Schools, Nursery/ (7199) 

26     (pre-school* or preschool* or kindergar* or daycare or day-care or nurser* or school* or 

pupil* or student*).ti,ab,jn. (468992) 

27     (("eight" or "nine" or "ten" or "eleven" or "twelve" or "thirteen" or "fourteen" or "fifteen" or 

"sixteen" or "seventeen" or "eighteen" or "nineteen") adj2 (year or years or age or ages or 

aged)).ti,ab. (89353) 

28     (("8" or "9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19") 

adj2 (year or years or age or ages or aged)).ti,ab. (887838) 

29     or/14-28 (5534171) 

30     13 and 29 (79263) 

31     (transchild* or transyouth* or transteen* or transadoles* or transgirl* or transboy*).tw. (7) 

32     30 or 31 (79263) 

33     Gonadotropin-Releasing Hormone/ (27588) 

34     (pubert* adj3 block*).ti,ab. (78) 

35     ((gonadotrophin or gonadotropin) and releasing).ti,ab. (17299) 

36     (GnRH adj2 analog*).ti,ab. (2541) 

37     GnRH*.ti,ab. (20991) 

38     "GnRH agonist*".ti,ab. (4040) 

39     Triptorelin Pamoate/ (1906) 

40     triptorelin.ti,ab. (677) 

41     arvekap.ti,ab. (1) 

42     ("AY 25650" or AY25650).ti,ab. (1) 

43     ("BIM 21003" or BIM21003).ti,ab. (0) 

44     ("BN 52014" or BN52014).ti,ab. (0) 

45     ("CL 118532" or CL118532).ti,ab. (0) 

46     Debio.ti,ab. (83) 

47     diphereline.ti,ab. (17) 

48     moapar.ti,ab. (0) 

49     pamorelin.ti,ab. (0) 

50     trelstar.ti,ab. (3) 

51     triptodur.ti,ab. (1) 

52     ("WY 42422" or WY42422).ti,ab. (0) 

53     ("WY 42462" or WY42462).ti,ab. (0) 

54     gonapeptyl.ti,ab. (0) 

55     decapeptyl.ti,ab. (210) 

56     salvacyl.ti,ab. (0) 

57     Buserelin/ (2119) 

58     buserelin.ti,ab. (1304) 
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59     bigonist.ti,ab. (0) 

60     ("hoe 766" or hoe-766 or hoe766).ti,ab. (69) 

61     profact.ti,ab. (2) 

62     receptal.ti,ab. (30) 

63     suprecur.ti,ab. (4) 

64     suprefact.ti,ab. (22) 

65     tiloryth.ti,ab. (0) 

66     histrelin.ti,ab. (55) 

67     "LHRH-hydrogel implant".ti,ab. (1) 

68     ("RL 0903" or RL0903).ti,ab. (1) 

69     ("SPD 424" or SPD424).ti,ab. (1) 

70     goserelin.ti,ab. (875) 

71     Goserelin/ (1612) 

72     ("ici 118630" or ici118630).ti,ab. (51) 

73     ("ZD-9393" or ZD9393).ti,ab. (0) 

74     zoladex.ti,ab. (379) 

75     leuprorelin.ti,ab. (413) 

76     carcinil.ti,ab. (0) 

77     enanton*.ti,ab. (23) 

78     ginecrin.ti,ab. (0) 

79     leuplin.ti,ab. (13) 

80     Leuprolide/ (2900) 

81     leuprolide.ti,ab. (1743) 

82     lucrin.ti,ab. (11) 

83     lupron.ti,ab. (162) 

84     provren.ti,ab. (0) 

85     procrin.ti,ab. (3) 

86     ("tap 144" or tap144).ti,ab. (40) 

87     (a-43818 or a43818).ti,ab. (3) 

88     Trenantone.ti,ab. (1) 

89     staladex.ti,ab. (0) 

90     prostap.ti,ab. (6) 

91     Nafarelin/ (327) 

92     nafarelin.ti,ab. (251) 

93     ("76932-56-4" or "76932564").ti,ab. (0) 

94     ("76932-60-0" or "76932600").ti,ab. (0) 

95     ("86220-42-0" or "86220420").ti,ab. (0) 

96     ("rs 94991 298" or rs94991298).ti,ab. (0) 

97     synarel.ti,ab. (12) 

98     deslorelin.ti,ab. (263) 

99     gonadorelin.ti,ab. (201) 

100     ("33515-09-2" or "33515092").ti,ab. (0) 

101     ("51952-41-1" or "51952411").ti,ab. (0) 

102     ("52699-48-6" or "52699486").ti,ab. (0) 

103     cetrorelix.ti,ab. (463) 

104     cetrotide.ti,ab. (41) 

105     ("NS 75A" or NS75A).ti,ab. (0) 

106     ("NS 75B" or NS75B).ti,ab. (0) 
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107     ("SB 075" or SB075).ti,ab. (0) 

108     ("SB 75" or SB75).ti,ab. (63) 

109     gonadoliberin.ti,ab. (143) 

110     kryptocur.ti,ab. (6) 

111     cetrorelix.ti,ab. (463) 

112     cetrotide.ti,ab. (41) 

113     antagon.ti,ab. (17) 

114     ganirelix.ti,ab. (138) 

115     ("ORG 37462" or ORG37462).ti,ab. (3) 

116     orgalutran.ti,ab. (20) 

117     ("RS 26306" or RS26306).ti,ab. (5) 

118     ("AY 24031" or AY24031).ti,ab. (0) 

119     factrel.ti,ab. (11) 

120     fertagyl.ti,ab. (11) 

121     lutrelef.ti,ab. (5) 

122     lutrepulse.ti,ab. (3) 

123     relefact.ti,ab. (10) 

124     fertiral.ti,ab. (0) 

125     (hoe471 or "hoe 471").ti,ab. (6) 

126     relisorm.ti,ab. (4) 

127     cystorelin.ti,ab. (18) 

128     dirigestran.ti,ab. (5) 

129     or/33-128 (42216) 

130     32 and 129 (416) 

131     limit 130 to english language (393) 

132     limit 131 to (letter or historical article or comment or editorial or news or case reports) 

(36) 

133     131 not 132 (357) 

134     animals/ not humans/ (4686361) 

135     133 not 134 (181) 

136     limit 135 to yr="2000 -Current" (144) 

 

Database: Medline in-process 

Platform: Ovid 

Version: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations <1946 to July 21, 

2020> 

Search date: 23/7/2020 

Number of results retrieved:  

Search strategy: 42  

 

1     Gender Dysphoria/ (0) 

2     Gender Identity/ (0) 

3     "Sexual and Gender Disorders"/ (0) 

4     Transsexualism/ (0) 

5     Transgender Persons/ (0) 

6     Health Services for Transgender Persons/ (0) 

7     exp Sex Reassignment Procedures/ (0) 
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8     (gender* adj3 (dysphori* or affirm* or incongruen* or identi* or disorder* or confus* or 

minorit* or queer*)).tw. (1645) 

9     (transgend* or transex* or transsex* or transfem* or transwom* or transma* or transmen* 

or transperson* or transpeopl*).tw. (2333) 

10     (trans or crossgender* or cross-gender* or crossex* or cross-sex* or genderqueer*).tw. 

(20884) 

11     ((sex or gender*) adj3 (reassign* or chang* or transform* or transition*)).tw. (968) 

12     (male-to-female or m2f or female-to-male or f2m).tw. (15513) 

13     or/1-12 (39905) 

14     exp Infant/ or Infant Health/ or Infant Welfare/ (0) 

15     (prematur* or pre-matur* or preterm* or pre-term* or infan* or newborn* or new-born* or 

perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*).ti,ab,in,jn. (80723) 

16     exp Child/ or exp Child Behavior/ or Child Health/ or Child Welfare/ (0) 

17     Minors/ (0) 

18     (child* or minor or minors or boy* or girl* or kid or kids or young*).ti,ab,in,jn. (321871) 

19     exp pediatrics/ (0) 

20     (pediatric* or paediatric* or peadiatric*).ti,ab,in,jn. (119783) 

21     Adolescent/ or Adolescent Behavior/ or Adolescent Health/ (0) 

22     Puberty/ (0) 

23     (adolescen* or pubescen* or prepubescen* or pre-pubescen* or pubert* or prepubert* 

or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or under*age*).ti,ab,in,jn. 

(60264) 

24     Schools/ (0) 

25     Child Day Care Centers/ or exp Nurseries/ or Schools, Nursery/ (0) 

26     (pre-school* or preschool* or kindergar* or daycare or day-care or nurser* or school* or 

pupil* or student*).ti,ab,jn. (69233) 

27     (("eight" or "nine" or "ten" or "eleven" or "twelve" or "thirteen" or "fourteen" or "fifteen" or 

"sixteen" or "seventeen" or "eighteen" or "nineteen") adj2 (year or years or age or ages or 

aged)).ti,ab. (10319) 

28     (("8" or "9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19") 

adj2 (year or years or age or ages or aged)).ti,ab. (112800) 

29     or/14-28 (525529) 

30     13 and 29 (9196) 

31     (transchild* or transyouth* or transteen* or transadoles* or transgirl* or transboy*).tw. (3) 

32     30 or 31 (9197) 

33     Gonadotropin-Releasing Hormone/ (0) 

34     (pubert* adj3 block*).ti,ab. (19) 

35     ((gonadotrophin or gonadotropin) and releasing).ti,ab. (1425) 

36     (GnRH adj2 analog*).ti,ab. (183) 

37     GnRH*.ti,ab. (1695) 

38     "GnRH agonist*".ti,ab. (379) 

39     Triptorelin Pamoate/ (0) 

40     triptorelin.ti,ab. (72) 

41     arvekap.ti,ab. (0) 

42     ("AY 25650" or AY25650).ti,ab. (0) 

43     ("BIM 21003" or BIM21003).ti,ab. (0) 

44     ("BN 52014" or BN52014).ti,ab. (0) 

45     ("CL 118532" or CL118532).ti,ab. (0) 
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46     Debio.ti,ab. (11) 

47     diphereline.ti,ab. (6) 

48     moapar.ti,ab. (0) 

49     pamorelin.ti,ab. (0) 

50     trelstar.ti,ab. (0) 

51     triptodur.ti,ab. (0) 

52     ("WY 42422" or WY42422).ti,ab. (0) 

53     ("WY 42462" or WY42462).ti,ab. (0) 

54     gonapeptyl.ti,ab. (0) 

55     decapeptyl.ti,ab. (8) 

56     salvacyl.ti,ab. (0) 

57     Buserelin/ (0) 

58     buserelin.ti,ab. (59) 

59     bigonist.ti,ab. (0) 

60     ("hoe 766" or hoe-766 or hoe766).ti,ab. (3) 

61     profact.ti,ab. (0) 

62     receptal.ti,ab. (0) 

63     suprecur.ti,ab. (1) 

64     suprefact.ti,ab. (2) 

65     tiloryth.ti,ab. (0) 

66     histrelin.ti,ab. (9) 

67     "LHRH-hydrogel implant".ti,ab. (0) 

68     ("RL 0903" or RL0903).ti,ab. (0) 

69     ("SPD 424" or SPD424).ti,ab. (0) 

70     goserelin.ti,ab. (68) 

71     Goserelin/ (0) 

72     ("ici 118630" or ici118630).ti,ab. (0) 

73     ("ZD-9393" or ZD9393).ti,ab. (0) 

74     zoladex.ti,ab. (6) 

75     leuprorelin.ti,ab. (47) 

76     carcinil.ti,ab. (0) 

77     enanton*.ti,ab. (1) 

78     ginecrin.ti,ab. (0) 

79     leuplin.ti,ab. (1) 

80     Leuprolide/ (0) 

81     leuprolide.ti,ab. (121) 

82     lucrin.ti,ab. (4) 

83     lupron.ti,ab. (10) 

84     provren.ti,ab. (0) 

85     procrin.ti,ab. (0) 

86     ("tap 144" or tap144).ti,ab. (0) 

87     (a-43818 or a43818).ti,ab. (0) 

88     Trenantone.ti,ab. (1) 

89     staladex.ti,ab. (0) 

90     prostap.ti,ab. (0) 

91     Nafarelin/ (0) 

92     nafarelin.ti,ab. (5) 

93     ("76932-56-4" or "76932564").ti,ab. (0) 
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94     ("76932-60-0" or "76932600").ti,ab. (0) 

95     ("86220-42-0" or "86220420").ti,ab. (0) 

96     ("rs 94991 298" or rs94991298).ti,ab. (0) 

97     synarel.ti,ab. (0) 

98     deslorelin.ti,ab. (14) 

99     gonadorelin.ti,ab. (13) 

100     ("33515-09-2" or "33515092").ti,ab. (0) 

101     ("51952-41-1" or "51952411").ti,ab. (0) 

102     ("52699-48-6" or "52699486").ti,ab. (0) 

103     cetrorelix.ti,ab. (31) 

104     cetrotide.ti,ab. (5) 

105     ("NS 75A" or NS75A).ti,ab. (0) 

106     ("NS 75B" or NS75B).ti,ab. (0) 

107     ("SB 075" or SB075).ti,ab. (0) 

108     ("SB 75" or SB75).ti,ab. (2) 

109     gonadoliberin.ti,ab. (4) 

110     kryptocur.ti,ab. (1) 

111     cetrorelix.ti,ab. (31) 

112     cetrotide.ti,ab. (5) 

113     antagon.ti,ab. (0) 

114     ganirelix.ti,ab. (8) 

115     ("ORG 37462" or ORG37462).ti,ab. (0) 

116     orgalutran.ti,ab. (3) 

117     ("RS 26306" or RS26306).ti,ab. (0) 

118     ("AY 24031" or AY24031).ti,ab. (0) 

119     factrel.ti,ab. (2) 

120     fertagyl.ti,ab. (1) 

121     lutrelef.ti,ab. (0) 

122     lutrepulse.ti,ab. (0) 

123     relefact.ti,ab. (0) 

124     fertiral.ti,ab. (0) 

125     (hoe471 or "hoe 471").ti,ab. (0) 

126     relisorm.ti,ab. (0) 

127     cystorelin.ti,ab. (1) 

128     dirigestran.ti,ab. (0) 

129     or/33-128 (2332) 

130     32 and 129 (45) 

131     limit 130 to english language (45) 

132     limit 131 to yr="2000 -Current" (42) 

 

Database: Medline epubs ahead of print 

Platform: Ovid 

Version: Ovid MEDLINE(R) Epub Ahead of Print <July 21, 2020> 

Search date: 23/7/2020 

Number of results retrieved: 8 

Search strategy: 

 

1     Gender Dysphoria/ (0) 
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2     Gender Identity/ (0) 

3     "Sexual and Gender Disorders"/ (0) 

4     Transsexualism/ (0) 

5     Transgender Persons/ (0) 

6     Health Services for Transgender Persons/ (0) 

7     exp Sex Reassignment Procedures/ (0) 

8     (gender* adj3 (dysphori* or affirm* or incongruen* or identi* or disorder* or confus* or 

minorit* or queer*)).tw. (486) 

9     (transgend* or transex* or transsex* or transfem* or transwom* or transma* or transmen* 

or transperson* or transpeopl*).tw. (640) 

10     (trans or crossgender* or cross-gender* or crossex* or cross-sex* or genderqueer*).tw. 

(1505) 

11     ((sex or gender*) adj3 (reassign* or chang* or transform* or transition*)).tw. (178) 

12     (male-to-female or m2f or female-to-male or f2m).tw. (2480) 

13     or/1-12 (4929) 

14     exp Infant/ or Infant Health/ or Infant Welfare/ (0) 

15     (prematur* or pre-matur* or preterm* or pre-term* or infan* or newborn* or new-born* or 

perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*).ti,ab,in,jn. (15496) 

16     exp Child/ or exp Child Behavior/ or Child Health/ or Child Welfare/ (0) 

17     Minors/ (0) 

18     (child* or minor or minors or boy* or girl* or kid or kids or young*).ti,ab,in,jn. (53563) 

19     exp pediatrics/ (0) 

20     (pediatric* or paediatric* or peadiatric*).ti,ab,in,jn. (22796) 

21     Adolescent/ or Adolescent Behavior/ or Adolescent Health/ (0) 

22     Puberty/ (0) 

23     (adolescen* or pubescen* or prepubescen* or pre-pubescen* or pubert* or prepubert* 

or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or under*age*).ti,ab,in,jn. 

(13087) 

24     Schools/ (0) 

25     Child Day Care Centers/ or exp Nurseries/ or Schools, Nursery/ (0) 

26     (pre-school* or preschool* or kindergar* or daycare or day-care or nurser* or school* or 

pupil* or student*).ti,ab,jn. (12443) 

27     (("eight" or "nine" or "ten" or "eleven" or "twelve" or "thirteen" or "fourteen" or "fifteen" or 

"sixteen" or "seventeen" or "eighteen" or "nineteen") adj2 (year or years or age or ages or 

aged)).ti,ab. (1416) 

28     (("8" or "9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19") 

adj2 (year or years or age or ages or aged)).ti,ab. (20166) 

29     or/14-28 (88366) 

30     13 and 29 (1638) 

31     (transchild* or transyouth* or transteen* or transadoles* or transgirl* or transboy*).tw. (1) 

32     30 or 31 (1638) 

33     Gonadotropin-Releasing Hormone/ (0) 

34     (pubert* adj3 block*).ti,ab. (2) 

35     ((gonadotrophin or gonadotropin) and releasing).ti,ab. (176) 

36     (GnRH adj2 analog*).ti,ab. (30) 

37     GnRH*.ti,ab. (223) 

38     "GnRH agonist*".ti,ab. (49) 

39     Triptorelin Pamoate/ (0) 
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40     triptorelin.ti,ab. (12) 

41     arvekap.ti,ab. (0) 

42     ("AY 25650" or AY25650).ti,ab. (0) 

43     ("BIM 21003" or BIM21003).ti,ab. (0) 

44     ("BN 52014" or BN52014).ti,ab. (0) 

45     ("CL 118532" or CL118532).ti,ab. (0) 

46     Debio.ti,ab. (2) 

47     diphereline.ti,ab. (1) 

48     moapar.ti,ab. (0) 

49     pamorelin.ti,ab. (0) 

50     trelstar.ti,ab. (0) 

51     triptodur.ti,ab. (0) 

52     ("WY 42422" or WY42422).ti,ab. (0) 

53     ("WY 42462" or WY42462).ti,ab. (0) 

54     gonapeptyl.ti,ab. (0) 

55     decapeptyl.ti,ab. (0) 

56     salvacyl.ti,ab. (0) 

57     Buserelin/ (0) 

58     buserelin.ti,ab. (7) 

59     bigonist.ti,ab. (0) 

60     ("hoe 766" or hoe-766 or hoe766).ti,ab. (0) 

61     profact.ti,ab. (0) 

62     receptal.ti,ab. (0) 

63     suprecur.ti,ab. (0) 

64     suprefact.ti,ab. (1) 

65     tiloryth.ti,ab. (0) 

66     histrelin.ti,ab. (2) 

67     "LHRH-hydrogel implant".ti,ab. (0) 

68     ("RL 0903" or RL0903).ti,ab. (0) 

69     ("SPD 424" or SPD424).ti,ab. (0) 

70     goserelin.ti,ab. (11) 

71     Goserelin/ (0) 

72     ("ici 118630" or ici118630).ti,ab. (0) 

73     ("ZD-9393" or ZD9393).ti,ab. (0) 

74     zoladex.ti,ab. (1) 

75     leuprorelin.ti,ab. (13) 

76     carcinil.ti,ab. (0) 

77     enanton*.ti,ab. (1) 

78     ginecrin.ti,ab. (0) 

79     leuplin.ti,ab. (0) 

80     Leuprolide/ (0) 

81     leuprolide.ti,ab. (22) 

82     lucrin.ti,ab. (0) 

83     lupron.ti,ab. (2) 

84     provren.ti,ab. (0) 

85     procrin.ti,ab. (0) 

86     ("tap 144" or tap144).ti,ab. (1) 

87     (a-43818 or a43818).ti,ab. (0) 
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88     Trenantone.ti,ab. (0) 

89     staladex.ti,ab. (0) 

90     prostap.ti,ab. (0) 

91     Nafarelin/ (0) 

92     nafarelin.ti,ab. (4) 

93     ("76932-56-4" or "76932564").ti,ab. (0) 

94     ("76932-60-0" or "76932600").ti,ab. (0) 

95     ("86220-42-0" or "86220420").ti,ab. (0) 

96     ("rs 94991 298" or rs94991298).ti,ab. (0) 

97     synarel.ti,ab. (0) 

98     deslorelin.ti,ab. (3) 

99     gonadorelin.ti,ab. (3) 

100     ("33515-09-2" or "33515092").ti,ab. (0) 

101     ("51952-41-1" or "51952411").ti,ab. (0) 

102     ("52699-48-6" or "52699486").ti,ab. (0) 

103     cetrorelix.ti,ab. (6) 

104     cetrotide.ti,ab. (2) 

105     ("NS 75A" or NS75A).ti,ab. (0) 

106     ("NS 75B" or NS75B).ti,ab. (0) 

107     ("SB 075" or SB075).ti,ab. (0) 

108     ("SB 75" or SB75).ti,ab. (0) 

109     gonadoliberin.ti,ab. (0) 

110     kryptocur.ti,ab. (0) 

111     cetrorelix.ti,ab. (6) 

112     cetrotide.ti,ab. (2) 

113     antagon.ti,ab. (1) 

114     ganirelix.ti,ab. (1) 

115     ("ORG 37462" or ORG37462).ti,ab. (0) 

116     orgalutran.ti,ab. (0) 

117     ("RS 26306" or RS26306).ti,ab. (0) 

118     ("AY 24031" or AY24031).ti,ab. (0) 

119     factrel.ti,ab. (0) 

120     fertagyl.ti,ab. (0) 

121     lutrelef.ti,ab. (0) 

122     lutrepulse.ti,ab. (0) 

123     relefact.ti,ab. (0) 

124     fertiral.ti,ab. (0) 

125     (hoe471 or "hoe 471").ti,ab. (0) 

126     relisorm.ti,ab. (0) 

127     cystorelin.ti,ab. (0) 

128     dirigestran.ti,ab. (0) 

129     or/33-128 (310) 

130     32 and 129 (8) 

131     limit 130 to english language (8) 

132     limit 131 to yr="2000 -Current" (8) 

 

Database: Medline daily update 

Platform: Ovid 
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Version: Ovid MEDLINE(R) Daily Update <July 21, 2020> 

Search date: 23/7/2020 

Number of results retrieved: 1 

Search strategy 

 

1     Gender Dysphoria/ (4) 

2     Gender Identity/ (38) 

3     "Sexual and Gender Disorders"/ (0) 

4     Transsexualism/ (2) 

5     Transgender Persons/ (26) 

6     Health Services for Transgender Persons/ (1) 

7     exp Sex Reassignment Procedures/ (3) 

8     (gender* adj3 (dysphori* or affirm* or incongruen* or identi* or disorder* or confus* or 

minorit* or queer*)).tw. (24) 

9     (transgend* or transex* or transsex* or transfem* or transwom* or transma* or transmen* 

or transperson* or transpeopl*).tw. (39) 

10     (trans or crossgender* or cross-gender* or crossex* or cross-sex* or genderqueer*).tw. 

(87) 

11     ((sex or gender*) adj3 (reassign* or chang* or transform* or transition*)).tw. (15) 

12     (male-to-female or m2f or female-to-male or f2m).tw. (181) 

13     or/1-12 (358) 

14     exp Infant/ or Infant Health/ or Infant Welfare/ (932) 

15     (prematur* or pre-matur* or preterm* or pre-term* or infan* or newborn* or new-born* or 

perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*).ti,ab,in,jn. (981) 

16     exp Child/ or exp Child Behavior/ or Child Health/ or Child Welfare/ (1756) 

17     Minors/ (3) 

18     (child* or minor or minors or boy* or girl* or kid or kids or young*).ti,ab,in,jn. (3672) 

19     exp pediatrics/ (75) 

20     (pediatric* or paediatric* or peadiatric*).ti,ab,in,jn. (1658) 

21     Adolescent/ or Adolescent Behavior/ or Adolescent Health/ (2006) 

22     Puberty/ (8) 

23     (adolescen* or pubescen* or prepubescen* or pre-pubescen* or pubert* or prepubert* 

or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or under*age*).ti,ab,in,jn. 

(732) 

24     Schools/ (56) 

25     Child Day Care Centers/ or exp Nurseries/ or Schools, Nursery/ (5) 

26     (pre-school* or preschool* or kindergar* or daycare or day-care or nurser* or school* or 

pupil* or student*).ti,ab,jn. (622) 

27     (("eight" or "nine" or "ten" or "eleven" or "twelve" or "thirteen" or "fourteen" or "fifteen" or 

"sixteen" or "seventeen" or "eighteen" or "nineteen") adj2 (year or years or age or ages or 

aged)).ti,ab. (98) 

28     (("8" or "9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19") 

adj2 (year or years or age or ages or aged)).ti,ab. (1301) 

29     or/14-28 (6705) 

30     13 and 29 (130) 

31     (transchild* or transyouth* or transteen* or transadoles* or transgirl* or transboy*).tw. (0) 

32     30 or 31 (130) 

33     Gonadotropin-Releasing Hormone/ (11) 
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34     (pubert* adj3 block*).ti,ab. (0) 

35     ((gonadotrophin or gonadotropin) and releasing).ti,ab. (10) 

36     (GnRH adj2 analog*).ti,ab. (2) 

37     GnRH*.ti,ab. (14) 

38     "GnRH agonist*".ti,ab. (4) 

39     Triptorelin Pamoate/ (1) 

40     triptorelin.ti,ab. (1) 

41     arvekap.ti,ab. (0) 

42     ("AY 25650" or AY25650).ti,ab. (0) 

43     ("BIM 21003" or BIM21003).ti,ab. (0) 

44     ("BN 52014" or BN52014).ti,ab. (0) 

45     ("CL 118532" or CL118532).ti,ab. (0) 

46     Debio.ti,ab. (1) 

47     diphereline.ti,ab. (0) 

48     moapar.ti,ab. (0) 

49     pamorelin.ti,ab. (0) 

50     trelstar.ti,ab. (0) 

51     triptodur.ti,ab. (0) 

52     ("WY 42422" or WY42422).ti,ab. (0) 

53     ("WY 42462" or WY42462).ti,ab. (0) 

54     gonapeptyl.ti,ab. (0) 

55     decapeptyl.ti,ab. (0) 

56     salvacyl.ti,ab. (0) 

57     Buserelin/ (0) 

58     buserelin.ti,ab. (0) 

59     bigonist.ti,ab. (0) 

60     ("hoe 766" or hoe-766 or hoe766).ti,ab. (0) 

61     profact.ti,ab. (0) 

62     receptal.ti,ab. (0) 

63     suprecur.ti,ab. (0) 

64     suprefact.ti,ab. (0) 

65     tiloryth.ti,ab. (0) 

66     histrelin.ti,ab. (0) 

67     "LHRH-hydrogel implant".ti,ab. (0) 

68     ("RL 0903" or RL0903).ti,ab. (0) 

69     ("SPD 424" or SPD424).ti,ab. (0) 

70     goserelin.ti,ab. (1) 

71     Goserelin/ (2) 

72     ("ici 118630" or ici118630).ti,ab. (0) 

73     ("ZD-9393" or ZD9393).ti,ab. (0) 

74     zoladex.ti,ab. (0) 

75     leuprorelin.ti,ab. (0) 

76     carcinil.ti,ab. (0) 

77     enanton*.ti,ab. (0) 

78     ginecrin.ti,ab. (0) 

79     leuplin.ti,ab. (0) 

80     Leuprolide/ (0) 

81     leuprolide.ti,ab. (0) 
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82     lucrin.ti,ab. (0) 

83     lupron.ti,ab. (0) 

84     provren.ti,ab. (0) 

85     procrin.ti,ab. (0) 

86     ("tap 144" or tap144).ti,ab. (0) 

87     (a-43818 or a43818).ti,ab. (0) 

88     Trenantone.ti,ab. (0) 

89     staladex.ti,ab. (0) 

90     prostap.ti,ab. (0) 

91     Nafarelin/ (0) 

92     nafarelin.ti,ab. (0) 

93     ("76932-56-4" or "76932564").ti,ab. (0) 

94     ("76932-60-0" or "76932600").ti,ab. (0) 

95     ("86220-42-0" or "86220420").ti,ab. (0) 

96     ("rs 94991 298" or rs94991298).ti,ab. (0) 

97     synarel.ti,ab. (0) 

98     deslorelin.ti,ab. (0) 

99     gonadorelin.ti,ab. (0) 

100     ("33515-09-2" or "33515092").ti,ab. (0) 

101     ("51952-41-1" or "51952411").ti,ab. (0) 

102     ("52699-48-6" or "52699486").ti,ab. (0) 

103     cetrorelix.ti,ab. (0) 

104     cetrotide.ti,ab. (0) 

105     ("NS 75A" or NS75A).ti,ab. (0) 

106     ("NS 75B" or NS75B).ti,ab. (0) 

107     ("SB 075" or SB075).ti,ab. (0) 

108     ("SB 75" or SB75).ti,ab. (0) 

109     gonadoliberin.ti,ab. (0) 

110     kryptocur.ti,ab. (0) 

111     cetrorelix.ti,ab. (0) 

112     cetrotide.ti,ab. (0) 

113     antagon.ti,ab. (0) 

114     ganirelix.ti,ab. (0) 

115     ("ORG 37462" or ORG37462).ti,ab. (0) 

116     orgalutran.ti,ab. (0) 

117     ("RS 26306" or RS26306).ti,ab. (0) 

118     ("AY 24031" or AY24031).ti,ab. (0) 

119     factrel.ti,ab. (0) 

120     fertagyl.ti,ab. (0) 

121     lutrelef.ti,ab. (0) 

122     lutrepulse.ti,ab. (0) 

123     relefact.ti,ab. (0) 

124     fertiral.ti,ab. (0) 

125     (hoe471 or "hoe 471").ti,ab. (0) 

126     relisorm.ti,ab. (0) 

127     cystorelin.ti,ab. (0) 

128     dirigestran.ti,ab. (0) 

129     or/33-128 (23) 
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130     32 and 129 (1) 

131     limit 130 to english language (1) 

132     limit 131 to yr="2000 -Current" (1) 

 

Database: Embase 

Platform: Ovid 

Version: Embase <1974 to 2020 July 22> 

Search date: 23/7/2020 

Number of results retrieved: 367 

Search strategy: 

 

1     exp Gender Dysphoria/ (5399) 

2     Gender Identity/ (16820) 

3     "Sexual and Gender Disorders"/ (24689) 

4     Transsexualism/ (3869) 

5     exp Transgender/ (6597) 

6     Health Services for Transgender Persons/ (158848) 

7     exp Sex Reassignment Procedures/ or sex transformation/ (3058) 

8     (gender* adj3 (dysphori* or affirm* or incongru* or identi* or disorder* or confus* or minorit* 

or queer*)).tw. (13005) 

9     (transgend* or transex* or transsex* or transfem* or transwom* or transma* or transmen* 

or transperson* or transpeopl*).tw. (22509) 

10     (trans or crossgender* or cross-gender* or crossex* or cross-sex* or genderqueer*).tw. 

(154446) 

11     ((sex or gender*) adj3 (reassign* or chang* or transform* or transition*)).tw. (10327) 

12     (male-to-female or m2f or female-to-male or f2m).tw. (200166) 

13     or/1-12 (582812) 

14     exp juvenile/ or Child Behavior/ or Child Welfare/ or Child Health/ or infant welfare/ or 

"minor (person)"/ or elementary student/ (3437324) 

15     (prematur* or pre-matur* or preterm* or pre-term* or infan* or newborn* or new-born* or 

perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*).ti,ab,in,jn. (1186161) 

16     (child* or minor or minors or boy* or girl* or kid or kids or young*).ti,ab,in,jn. (3586795) 

17     exp pediatrics/ (106214) 

18     (pediatric* or paediatric* or peadiatric*).ti,ab,in,jn. (1491597) 

19     exp adolescence/ or exp adolescent behavior/ or adolescent health/ or high school 

student/ or middle school student/ (105108) 

20     (adolescen* or pubescen* or prepubescen* or pre-pubescen* or pubert* or prepubert* 

or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or under*age*).ti,ab,in,jn. 

(641660) 

21     school/ or high school/ or kindergarten/ or middle school/ or primary school/ or nursery 

school/ or day care/ (103791) 

22     (pre-school* or preschool* or kindergar* or daycare or day-care or nurser* or school* or 

pupil* or student*).ti,ab,jn. (687437) 

23     (("eight" or "nine" or "ten" or "eleven" or "twelve" or "thirteen" or "fourteen" or "fifteen" or 

"sixteen" or "seventeen" or "eighteen" or "nineteen") adj2 (year or years or age or ages or 

aged)).ti,ab. (138908) 

24     (("8" or "9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19") 

adj2 (year or years or age or ages or aged)).ti,ab. (1562903) 
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25     or/14-24 (7130881) 

26     13 and 25 (182161) 

27     (transchild* or transyouth* or transteen* or transadoles* or transgirl* or transboy*).tw. 

(17) 

28     26 or 27 (182161) 

29     gonadorelin/ (37580) 

30     (pubert* adj3 block*).ti,ab. (142) 

31     ((gonadotrophin or gonadotropin) and releasing).ti,ab. (21450) 

32     (GnRH adj2 analog*).ti,ab. (4013) 

33     GnRH*.ti,ab. (29862) 

34     "GnRH agonist*".ti,ab. (6719) 

35     exp gonadorelin agonist/ or gonadorelin derivative/ or gonadorelin acetate/ (23304) 

36     Triptorelin/ (5427) 

37     triptorelin.ti,ab. (1182) 

38     arvekap.ti,ab. (3) 

39     ("AY 25650" or AY25650).ti,ab. (1) 

40     ("BIM 21003" or BIM21003).ti,ab. (0) 

41     ("BN 52014" or BN52014).ti,ab. (0) 

42     ("CL 118532" or CL118532).ti,ab. (0) 

43     Debio.ti,ab. (185) 

44     diphereline.ti,ab. (51) 

45     moapar.ti,ab. (0) 

46     pamorelin.ti,ab. (0) 

47     trelstar.ti,ab. (5) 

48     triptodur.ti,ab. (1) 

49     ("WY 42422" or WY42422).ti,ab. (0) 

50     ("WY 42462" or WY42462).ti,ab. (0) 

51     gonapeptyl.ti,ab. (10) 

52     decapeptyl.ti,ab. (307) 

53     salvacyl.ti,ab. (1) 

54     buserelin acetate/ or buserelin/ (5164) 

55     buserelin.ti,ab. (1604) 

56     bigonist.ti,ab. (1) 

57     ("hoe 766" or hoe-766 or hoe766).ti,ab. (89) 

58     profact.ti,ab. (4) 

59     receptal.ti,ab. (37) 

60     suprecur.ti,ab. (8) 

61     suprefact.ti,ab. (30) 

62     tiloryth.ti,ab. (0) 

63     histrelin/ (446) 

64     histrelin.ti,ab. (107) 

65     "LHRH-hydrogel implant".ti,ab. (1) 

66     ("RL 0903" or RL0903).ti,ab. (1) 

67     ("SPD 424" or SPD424).ti,ab. (1) 

68     goserelin.ti,ab. (1487) 

69     Goserelin/ (7128) 

70     ("ici 118630" or ici118630).ti,ab. (49) 

71     ("ZD-9393" or ZD9393).ti,ab. (0) 
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72     zoladex.ti,ab. (501) 

73     leuprorelin/ (11312) 

74     leuprorelin.ti,ab. (727) 

75     carcinil.ti,ab. (0) 

76     enanton*.ti,ab. (38) 

77     ginecrin.ti,ab. (1) 

78     leuplin.ti,ab. (26) 

79     leuprolide.ti,ab. (2788) 

80     lucrin.ti,ab. (47) 

81     lupron.ti,ab. (361) 

82     provren.ti,ab. (0) 

83     procrin.ti,ab. (11) 

84     ("tap 144" or tap144).ti,ab. (63) 

85     (a-43818 or a43818).ti,ab. (3) 

86     Trenantone.ti,ab. (7) 

87     staladex.ti,ab. (0) 

88     prostap.ti,ab. (11) 

89     nafarelin acetate/ or nafarelin/ (1441) 

90     nafarelin.ti,ab. (324) 

91     ("76932-56-4" or "76932564").ti,ab. (0) 

92     ("76932-60-0" or "76932600").ti,ab. (0) 

93     ("86220-42-0" or "86220420").ti,ab. (0) 

94     ("rs 94991 298" or rs94991298).ti,ab. (0) 

95     synarel.ti,ab. (28) 

96     deslorelin/ (452) 

97     deslorelin.ti,ab. (324) 

98     gonadorelin.ti,ab. (338) 

99     ("33515-09-2" or "33515092").ti,ab. (0) 

100     ("51952-41-1" or "51952411").ti,ab. (0) 

101     ("52699-48-6" or "52699486").ti,ab. (0) 

102     cetrorelix/ (2278) 

103     cetrorelix.ti,ab. (717) 

104     cetrotide.ti,ab. (113) 

105     ("NS 75A" or NS75A).ti,ab. (0) 

106     ("NS 75B" or NS75B).ti,ab. (0) 

107     ("SB 075" or SB075).ti,ab. (1) 

108     ("SB 75" or SB75).ti,ab. (76) 

109     gonadoliberin.ti,ab. (152) 

110     kryptocur.ti,ab. (6) 

111     cetrorelix.ti,ab. (717) 

112     cetrotide.ti,ab. (113) 

113     antagon.ti,ab. (32) 

114     ganirelix/ (1284) 

115     ganirelix.ti,ab. (293) 

116     ("ORG 37462" or ORG37462).ti,ab. (4) 

117     orgalutran/ (1284) 

118     orgalutran.ti,ab. (68) 

119     ("RS 26306" or RS26306).ti,ab. (6) 
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120     ("AY 24031" or AY24031).ti,ab. (0) 

121     factrel.ti,ab. (14) 

122     fertagyl.ti,ab. (20) 

123     lutrelef.ti,ab. (7) 

124     lutrepulse.ti,ab. (6) 

125     relefact.ti,ab. (10) 

126     fertiral.ti,ab. (0) 

127     (hoe471 or "hoe 471").ti,ab. (4) 

128     relisorm.ti,ab. (6) 

129     cystorelin.ti,ab. (26) 

130     dirigestran.ti,ab. (5) 

131     or/29-130 (80790) 

132     28 and 131 (988) 

133     limit 132 to english language (940) 

134     133 not (letter or editorial).pt. (924) 

135     134 not (conference abstract or conference paper or conference proceeding or 

"conference review").pt. (683) 

136     nonhuman/ not (human/ and nonhuman/) (4649157) 

137     135 not 136 (506) 

138     limit 137 to yr="2000 -Current" (420) 

139     elsevier.cr. (25912990) 

140     138 and 139 (372) 

141     remove duplicates from 140 (367) 

 

Database: Cochrane Library – incorporating Cochrane Database of Systematic Reviews 

(CDSR); CENTRAL 

Platform: Wiley 

Version:  

 CDSR – Issue 7 of 12, July 2020 

 CENTRAL – Issue 7 of 12, July 2020 

Search date: 23/7/2020 

Number of results retrieved: CDSR – 1; CENTRAL - 8. 

 

#1 [mh ^"Gender Dysphoria"] 3 

#2 [mh ^"gender identity"] 227 

#3 [mh ^"sexual and gender disorders"] 2 

#4 [mh ^transsexualism] 27 

#5 [mh ^"transgender persons"] 36 

#6 [mh ^"health services for transgender persons"] 0 

#7 [mh "sex reassignment procedures"] 4 

#8 (gender* NEAR/3 (dysphori* or affirm* or incongruen* or identi* or disorder* or confus* 

or minorit* or queer*)):ti,ab 308 

#9 (transgend* or transex* or transsex* or transfem* or transwom* or transma* or 

transmen* or transperson* or transpeopl*):ti,ab 929 

#10 (trans or crossgender* or cross-gender* or crossex* or cross-sex* or 

genderqueer*):ti,ab 3915 

#11 ((sex or gender*) NEAR/3 (reassign* or chang* or transform* or transition*)):ti,ab 493 

#12 (male-to-female or m2f or female-to-male or f2m):ti,ab 489 
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#13 {or #1-#12} 6142 

#14 [mh infant] or [mh ^"infant health"] or [mh ^"infant welfare"] 27769 

#15 (prematur* or pre-matur* or preterm* or pre-term* or infan* or newborn* or new-born* 

or perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*):ti,ab 69476 

#16 [mh child] or [mh "child behavior"] or [mh ^"child health"] or [mh ^"child welfare"]

 42703 

#17 [mh ^minors] 8 

#18 (child* or minor or minors or boy* or girl* or kid or kids or young*):ti,ab 175826 

#19 [mh pediatrics] 661 

#20 (pediatric* or paediatric* or peadiatric*):ti,ab 30663 

#21 [mh ^adolescent] or [mh ^"adolescent behavior"] or [mh ^"adolescent health"]

 102154 

#22 [mh ^puberty] 295 

#23 (adolescen* or pubescen* or prepubescen* or pre-pubescen* or pubert* or prepubert* 

or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or under*age*):ti,ab

 34139 

#24 [mh ^schools] 1914 

#25 [mh ^"Child Day Care Centers"] or [mh nurseries] or [mh ^"schools, nursery"] 277 

#26 (pre-school* or preschool* or kindergar* or daycare or day-care or nurser* or school* 

or pupil* or student*):ti,ab 54723 

#27 (("eight" or "nine" or "ten" or "eleven" or "twelve" or "thirteen" or "fourteen" or "fifteen" 

or "sixteen" or "seventeen" or "eighteen" or "nineteen") NEAR/2 (year or years or age or ages 

or aged)):ti,ab 6710 

#28 (("8" or "9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19") 

NEAR/2 (year or years or age or ages or aged)):ti,ab 196881 

#29 {or #14-#28} 469351 

#30 #13 and #29 2146 

#31 (transchild* or transyouth* or transteen* or transadoles* or transgirl* or transboy*):ti,ab

 0 

#32 #30 or #31 2146 

#33 [mh ^"Gonadotropin-Releasing Hormone"] 1311 

#34 (pubert* NEAR/3 block*):ti,ab 1 

#35 ((gonadotrophin or gonadotropin) and releasing):ti,ab 2095 

#36 (GnRH NEAR/2 analog*):ti,ab 493 

#37 GnRH*:ti,ab 3764 

#38 "GnRH agonist*":ti,ab 1399 

#39 [mh ^"Triptorelin Pamoate"] 451 

#40 triptorelin:ti,ab 451 

#41 arvekap:ti,ab 4 

#42 ("AY 25650" or AY25650):ti,ab 0 

#43 ("BIM 21003" or BIM21003):ti,ab 0 

#44 ("BN 52014" or BN52014):ti,ab 0 

#45 ("CL 118532" or CL118532):ti,ab 0 

#46 Debio:ti,ab 301 

#47 diphereline:ti,ab 25 

#48 moapar:ti,ab 0 

#49 pamorelin:ti,ab 5 

#50 trelstar:ti,ab 3 
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#51 triptodur:ti,ab 0 

#52 ("WY 42422" or WY42422):ti,ab 0 

#53 ("WY 42462" or WY42462):ti,ab 0 

#54 gonapeptyl:ti,ab 11 

#55 decapeptyl:ti,ab 135 

#56 salvacyl:ti,ab 0 

#57 [mh ^Buserelin] 290 

#58 Buserelin:ti,ab 339 

#59 bigonist:ti,ab 0 

#60 ("hoe 766" or hoe-766 or hoe766):ti,ab 11 

#61 profact:ti,ab 1 

#62 receptal:ti,ab 4 

#63 suprecur:ti,ab 0 

#64 suprefact:ti,ab 28 

#65 tiloryth:ti,ab 0 

#66 histrelin:ti,ab 5 

#67 "LHRH-hydrogel implant":ti,ab 0 

#68 ("RL 0903" or RL0903):ti,ab 0 

#69 ("SPD 424" or SPD424):ti,ab 0 

#70 goserelin:ti,ab 761 

#71 [mh ^goserelin] 568 

#72 ("ici 118630" or ici118630):ti,ab 7 

#73 ("ZD-9393" or ZD9393):ti,ab 1 

#74 zoladex:ti,ab 318 

#75 leuprorelin:ti,ab 248 

#76 carcinil:ti,ab 0 

#77 enanton*:ti,ab 21 

#78 ginecrin:ti,ab 1 

#79 leuplin:ti,ab 7 

#80 [mh ^Leuprolide] 686 

#81 leuprolide:ti,ab 696 

#82 lucrin:ti,ab 21 

#83 lupron:ti,ab 77 

#84 provren:ti,ab 0 

#85 procrin:ti,ab 2 

#86 ("tap 144" or tap144):ti,ab 24 

#87 (a-43818 or a43818):ti,ab 0 

#88 Trenantone:ti,ab 3 

#89 staladex:ti,ab 0 

#90 prostap:ti,ab 9 

#91 [mh ^Nafarelin] 77 

#92 nafarelin:ti,ab 114 

#93 ("76932-56-4" or "76932564"):ti,ab 0 

#94 ("76932-60-0" or "76932600"):ti,ab 2 

#95 ("86220-42-0" or "86220420"):ti,ab 0 

#96 ("rs 94991 298" or rs94991298):ti,ab 0 

#97 synarel:ti,ab 10 

#98 deslorelin:ti,ab 16 
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#99 gonadorelin:ti,ab 11 

#100 ("33515-09-2" or "33515092"):ti,ab 0 

#101 ("51952-41-1" or "51952411"):ti,ab 0 

#102 ("52699-48-6" or "52699486"):ti,ab 0 

#103 cetrorelix:ti,ab 221 

#104 cetrotide:ti,ab 111 

#105 ("NS 75A" or NS75A):ti,ab 0 

#106 ("NS 75B" or NS75B):ti,ab 0 

#107 ("SB 075" or SB075):ti,ab 0 

#108 ("SB 75" or SB75):ti,ab 10 

#109 gonadoliberin:ti,ab 5 

#110 kryptocur:ti,ab 0 

#111 cetrorelix:ti,ab 221 

#112 cetrotide:ti,ab 111 

#113 antagon:ti,ab 12 

#114 ganirelix:ti,ab 142 

#115 ("ORG 37462" or ORG37462):ti,ab 4 

#116 orgalutran:ti,ab 45 

#117 ("RS 26306" or RS26306):ti,ab 0 

#118 ("AY 24031" or AY24031):ti,ab 0 

#119 factrel:ti,ab 1 

#120 fertagyl:ti,ab 0 

#121 lutrelef:ti,ab 0 

#122 lutrepulse:ti,ab 1 

#123 relefact:ti,ab 1 

#124 fertiral:ti,ab 0 

#125 (hoe471 or "hoe 471"):ti,ab 3 

#126 relisorm:ti,ab 0 

#127 cystorelin:ti,ab 0 

#128 dirigestran:ti,ab 0 

#129 {or #33-#128} 6844 

#130 #32 and #129 27 

#131 #130 with Cochrane Library publication date Between Jan 2000 and Jul 2020, in 

Cochrane Reviews 1 

#132 #130 27 

#133 "conference":pt or (clinicaltrials or trialsearch):so 492465 

#134 #132 not #133 9 

#135 #134 with Publication Year from 2000 to 2020, in Trials 8 

 

Database: HTA 

Platform: CRD 

Version: HTA 

Search date: 23/7/2020 

Number of results retrieved:  26 

Search strategy: 

 

1 MeSH DESCRIPTOR Gender Dysphoria EXPLODE ALL TREES 0 

2 MeSH DESCRIPTOR Gender Identity EXPLODE ALL TREES 14  
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3 MeSH DESCRIPTOR Sexual and Gender Disorders EXPLODE ALL TREES 2

  

4 MeSH DESCRIPTOR Transsexualism EXPLODE ALL TREES 12  

5 MeSH DESCRIPTOR Transgender Persons EXPLODE ALL TREES 3  

6 MeSH DESCRIPTOR Health Services for Transgender Persons EXPLODE ALL 

TREES 0  

7 MeSH DESCRIPTOR Sex Reassignment Procedures EXPLODE ALL TREES 1

  

8 ((gender* adj3 (dysphori* or affirm* or incongruen* or identi* or disorder* or confus* or 

minorit* or queer*))) 28   

9 ((transgend* or transex* or transsex* or transfem* or transwom* or transma* or 

transmen* or transperson* or transpeopl*)) 76  

10 ((trans or crossgender* or cross-gender* or crossex* or cross-sex* or genderqueer*))

 83  

11 (((sex or gender*) adj3 (reassign* or chang* or transform* or transition*))) 24  

12 (male-to-female or m2f or female-to-male or f2m) 86  

13 ((transchild* or transyouth* or transteen* or transadoles* or transgirl* or transboy*))

 0  

14 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 

OR #13 262  

15 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 

OR #13) IN HTA 30  

 

*26 results are from 200 onwards. Downloaded as a set to sift for drug terms rather than 

continuing with search strategy. 

 

Database: APA PsycInfo 

Search date: July 2020 (Week 2) 

Search Strategy: 

-------------------------------------------------------------------------------- 

1     Gender Dysphoria/ (936) 

2     Gender Identity/ (8648) 

3     Transsexualism/ (2825) 

4     Transgender/ (5257) 

5     exp Gender Reassignment/ (568) 

6     (gender* adj3 (dysphori* or affirm* or incongruen* or identi* or disorder* or confus* or 

minorit* or queer*)).tw. (15471) 

7     (transgend* or transex* or transsex* or transfem* or transwom* or transma* or transmen* 

or transperson* or transpeopl*).tw. (13028) 

8     (trans or crossgender* or cross-gender* or crossex* or cross-sex* or genderqueer*).tw. 

(7679) 

9     ((sex or gender*) adj3 (reassign* or chang* or transform* or transition*)).tw. (5796) 

10     (male-to-female or m2f or female-to-male or f2m).tw. (63688) 

11     or/1-10 (99560) 

12     exp Infant Development/ (21841) 

13     (prematur* or pre-matur* or preterm* or pre-term* or infan* or newborn* or new-born* or 

perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*).ti,ab,in,jn. (150219) 
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14     Child Characteristics/ or exp Child Behavior/ or Child Psychology/ or exp Child Welfare/ 

or Child Psychiatry/ (23423) 

15     (child* or minor or minors or boy* or girl* or kid or kids or young*).ti,ab,in,jn. (984230) 

16     (pediatric* or paediatric* or peadiatric*).ti,ab,in,jn. (78962) 

17     Adolescent Psychiatry/ or Adolescent Behavior/ or Adolescent Development/ or 

Adolescent Psychology/ or Adolescent Characteristics/ or Adolescent Health/ (62142) 

18     Puberty/ (2753) 

19     (adolescen* or pubescen* or prepubescen* or pre-pubescen* or pubert* or prepubert* 

or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or under*age*).ti,ab,in,jn. 

(347604) 

20     Schools/ or exp elementary school students/ or high school students/ or junior high 

school students/ or middle school students/ (113053) 

21     Child Day Care/ or Nursery Schools/ (2836) 

22     (pre-school* or preschool* or kindergar* or daycare or day-care or nurser* or school* or 

pupil* or student*).ti,ab,jn. (772814) 

23     (("eight" or "nine" or "ten" or "eleven" or "twelve" or "thirteen" or "fourteen" or "fifteen" or 

"sixteen" or "seventeen" or "eighteen" or "nineteen") adj2 (year or years or age or ages or 

aged)).ti,ab. (21475) 

24     (("8" or "9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19") 

adj2 (year or years or age or ages or aged)).ti,ab. (285697) 

25     or/12-24 (1772959) 

26     11 and 25 (49612) 

27     (transchild* or transyouth* or transteen* or transadoles* or transgirl* or transboy*).tw. 

(14) 

28     26 or 27 (49613) 

29     exp Gonadotropic Hormones/ (4226) 

30     (pubert* adj3 block*).ti,ab. (29) 

31     ((gonadotrophin or gonadotropin) and releasing).ti,ab. (1060) 

32     (GnRH adj2 analog*).ti,ab. (49) 

33     GnRH*.ti,ab. (998) 

34     "GnRH agonist*".ti,ab. (72) 

35     triptorelin.ti,ab. (25) 

36     arvekap.ti,ab. (0) 

37     ("AY 25650" or AY25650).ti,ab. (0) 

38     ("BIM 21003" or BIM21003).ti,ab. (0) 

39     ("BN 52014" or BN52014).ti,ab. (0) 

40     ("CL 118532" or CL118532).ti,ab. (0) 

41     Debio.ti,ab. (7) 

42     diphereline.ti,ab. (0) 

43     moapar.ti,ab. (0) 

44     pamorelin.ti,ab. (0) 

45     trelstar.ti,ab. (0) 

46     triptodur.ti,ab. (0) 

47     ("WY 42422" or WY42422).ti,ab. (0) 

48     ("WY 42462" or WY42462).ti,ab. (0) 

49     gonapeptyl.ti,ab. (0) 

50     decapeptyl.ti,ab. (3) 

51     salvacyl.ti,ab. (1) 
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52     buserelin.ti,ab. (6) 

53     bigonist.ti,ab. (0) 

54     ("hoe 766" or hoe-766 or hoe766).ti,ab. (0) 

55     profact.ti,ab. (0) 

56     receptal.ti,ab. (0) 

57     suprecur.ti,ab. (0) 

58     suprefact.ti,ab. (0) 

59     tiloryth.ti,ab. (0) 

60     histrelin.ti,ab. (1) 

61     "LHRH-hydrogel implant".ti,ab. (0) 

62     ("RL 0903" or RL0903).ti,ab. (0) 

63     ("SPD 424" or SPD424).ti,ab. (0) 

64     goserelin.ti,ab. (30) 

65     ("ici 118630" or ici118630).ti,ab. (0) 

66     ("ZD-9393" or ZD9393).ti,ab. (0) 

67     zoladex.ti,ab. (3) 

68     leuprorelin.ti,ab. (12) 

69     carcinil.ti,ab. (0) 

70     enanton*.ti,ab. (1) 

71     ginecrin.ti,ab. (0) 

72     leuplin.ti,ab. (0) 

73     leuprolide.ti,ab. (79) 

74     lucrin.ti,ab. (1) 

75     lupron.ti,ab. (18) 

76     provren.ti,ab. (0) 

77     procrin.ti,ab. (0) 

78     ("tap 144" or tap144).ti,ab. (1) 

79     (a-43818 or a43818).ti,ab. (0) 

80     Trenantone.ti,ab. (0) 

81     staladex.ti,ab. (0) 

82     prostap.ti,ab. (0) 

83     nafarelin.ti,ab. (1) 

84     ("76932-56-4" or "76932564").ti,ab. (0) 

85     ("76932-60-0" or "76932600").ti,ab. (0) 

86     ("86220-42-0" or "86220420").ti,ab. (0) 

87     ("rs 94991 298" or rs94991298).ti,ab. (0) 

88     synarel.ti,ab. (0) 

89     deslorelin.ti,ab. (8) 

90     gonadorelin.ti,ab. (3) 

91     ("33515-09-2" or "33515092").ti,ab. (0) 

92     ("51952-41-1" or "51952411").ti,ab. (0) 

93     ("52699-48-6" or "52699486").ti,ab. (0) 

94     cetrorelix.ti,ab. (9) 

95     cetrotide.ti,ab. (0) 

96     ("NS 75A" or NS75A).ti,ab. (0) 

97     ("NS 75B" or NS75B).ti,ab. (0) 

98     ("SB 075" or SB075).ti,ab. (0) 

99     ("SB 75" or SB75).ti,ab. (1) 
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100     gonadoliberin.ti,ab. (1) 

101     kryptocur.ti,ab. (0) 

102     cetrorelix.ti,ab. (9) 

103     cetrotide.ti,ab. (0) 

104     antagon.ti,ab. (0) 

105     ganirelix.ti,ab. (0) 

106     ("ORG 37462" or ORG37462).ti,ab. (0) 

107     orgalutran.ti,ab. (0) 

108     ("RS 26306" or RS26306).ti,ab. (0) 

109     ("AY 24031" or AY24031).ti,ab. (0) 

110     factrel.ti,ab. (0) 

111     fertagyl.ti,ab. (0) 

112     lutrelef.ti,ab. (0) 

113     lutrepulse.ti,ab. (0) 

114     relefact.ti,ab. (0) 

115     fertiral.ti,ab. (0) 

116     (hoe471 or "hoe 471").ti,ab. (0) 

117     relisorm.ti,ab. (0) 

118     cystorelin.ti,ab. (0) 

119     dirigestran.ti,ab. (0) 

120     or/29-119 (4869) 

121     28 and 120 (130) 

122     limit 121 to english language (120) 

123     limit 122 to yr="2000 -Current" (93) 

Appendix C Evidence selection 

The literature searches identified 525 references. These were screened using their titles and 

abstracts and 25 references were obtained and assessed for relevance. Of these, 

9 references are included in the evidence review. The remaining 16 references were 

excluded and are listed in appendix D. 
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Figure 1 – Study selection flow diagram 

 

References submitted with Preliminary Policy Proposal 

There is no preliminary policy proposal for this policy. 

Appendix D Excluded studies table 

Study reference Reason for exclusion 
Achille, C., Taggart, T., Eaton, N.R. et al. (2020) 
Longitudinal impact of gender-affirming endocrine 
intervention on the mental health and well-being of 
transgender youths: Preliminary results. International 
Journal of Pediatric Endocrinology 2020(1): 8 

Intervention – data for 
GnRH analogues not 
reported separately from 
other interventions 
 

Bechard, Melanie, Vanderlaan, Doug P, Wood, Hayley et al. 
(2017) Psychosocial and Psychological Vulnerability in 
Adolescents with Gender Dysphoria: A "Proof of Principle" 
Study. Journal of sex & marital therapy 43(7): 678-688 

Population – no GnRH 
analogues at time of study 
 

Chew, Denise, Anderson, Jemma, Williams, Katrina et al. 
(2018) Hormonal Treatment in Young People With Gender 
Dysphoria: A Systematic Review. Pediatrics 141(4) 

All primary studies included 
apart from 1 conference 
abstract 
 

de Vries, Annelou L C, McGuire, Jenifer K et al. (2014) 
Young adult psychological outcome after puberty 
suppression and gender reassignment. Pediatrics 134(4): 
696-704 

Population – relevant 
population included in de 
Vries et al. 2011 

Ghelani, Rahul, Lim, Cheryl, Brain, Caroline et al. (2020) 
Sudden sex hormone withdrawal and the effects on body 
composition in late pubertal adolescents with gender 
dysphoria. Journal of pediatric endocrinology & metabolism: 
JPEM 33(1): 107-112 

Outcomes – not in the 
PICO 

Titles and abstracts 

identified, N= 525 

Full copies retrieved 

and assessed for 

eligibility, N=25 

Excluded, N=500 (not 

relevant population, design, 

intervention, comparison, 

outcomes, unable to 

retrieve) 

Publications included in 

review, N=9 

Publications excluded 

from review, N=16 

(refer to excluded 

studies list) 
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Study reference Reason for exclusion 
Giovanardi, G, Morales, P, Mirabella, M et al. (2019) 
Transition memories: experiences of trans adult women with 
hormone therapy and their beliefs on the usage of hormone 
blockers to suppress puberty. Journal of endocrinological 
investigation 42(10): 1231-1240 

Population – adults only  

Hewitt, Jacqueline K, Paul, Campbell, Kasiannan, Porpavai 
et al. (2012) Hormone treatment of gender identity disorder 
in a cohort of children and adolescents. The Medical journal 
of Australia 196(9): 578-81 

Outcomes – no data 
reported for relevant 
outcomes  
 

Jensen, R.K., Jensen, J.K., Simons, L.K. et al. (2019) Effect 
of Concurrent Gonadotropin-Releasing Hormone Agonist 
Treatment on Dose and Side Effects of Gender-Affirming 
Hormone Therapy in Adolescent Transgender Patients. 
Transgender Health 4(1): 300-303 

Outcomes – not in the 
PICO 
 

Klaver, Maartje, de Mutsert, Renee, Wiepjes, Chantal M et 
al. (2018) Early Hormonal Treatment Affects Body 
Composition and Body Shape in Young Transgender 
Adolescents. The journal of sexual medicine 15(2): 251-260 

Outcomes – not in the 
PICO 
 

Klaver, Maartje, de Mutsert, Renee van der Loos, Maria A T 
C et al. (2020) Hormonal Treatment and Cardiovascular 
Risk Profile in Transgender Adolescents. Pediatrics 145(3) 

Outcomes – not in the 
PICO 

Lopez, Carla Marisa, Solomon, Daniel, Boulware, Susan D 
et al. (2018) Trends in the use of puberty blockers among 
transgender children in the United States. Journal of 
pediatric endocrinology & metabolism : JPEM 31(6): 665-
670 

Outcomes – not in the 
PICO 
 

Schagen, Sebastian E E, Lustenhouwer, Paul, Cohen-
Kettenis, Peggy T et al. (2018) Changes in Adrenal 
Androgens During Puberty Suppression and Gender-
Affirming Hormone Treatment in Adolescents With Gender 
Dysphoria. The journal of sexual medicine 15(9): 1357-1363 

Outcomes – not in the 
PICO 
 

Swendiman, Robert A, Vogiatzi, Maria G, Alter, Craig A et 
al. (2019) Histrelin implantation in the pediatric population: A 
10-year institutional experience. Journal of pediatric surgery 
54(7): 1457-1461 

Population – less than 10% 
of participants had gender 
dysphoria; data not 
reported separately  

Turban, Jack L, King, Dana, Carswell, Jeremi M et al. 
(2020) Pubertal Suppression for Transgender Youth and 
Risk of Suicidal Ideation. Pediatrics 145(2) 

Intervention – data for 
GnRH analogues not 
reported separately from 
other interventions 

Vrouenraets, Lieke Josephina Jeanne Johanna, Fredriks, A 
Miranda, Hannema, Sabine E et al. (2016) Perceptions of 
Sex, Gender, and Puberty Suppression: A Qualitative 
Analysis of Transgender Youth. Archives of sexual behavior 
45(7): 1697-703 

Outcomes – not in the 
PICO 
 

Zucker, Kenneth J, Bradley, Susan J, Owen-Anderson, 
Allison et al. (2010) Puberty-blocking hormonal therapy for 
adolescents with gender identity disorder: A descriptive 
clinical study. Journal of Gay & Lesbian Mental Health 
15(1): 58-82 

Intervention – data for 
GnRH analogues not 
reported separately from 
other interventions 
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Appendix E Evidence tables  

Study details Population Interventions Study outcomes Appraisal and Funding 

Brik T, Vrouenraets L, de Vries 
M, et al. (2020) Trajectories of 
adolescents treated with 
gonadotropin-releasing 
hormone analogues for gender 
dysphoria. Archives of Sexual 
Behaviour 
https://doi.org/10.1007/s10508-
020-01660-8 
 
Netherlands 
 
Retrospective observational 
single-centre study 
 
To document trajectories after 
the initiation of GnRH 
analogue and explore reasons 
for extended use and 
discontinuation of GnRH 
analogues. 
 
Includes participants seen 
between November 2010 and 
January 1, 2018. 

Inclusion criteria were 
adolescents with gender 
dysphoria, according to 
the DSM-5 criteria, seen 
at the single centre and 
treated with GnRH 
analogues between 
November 2010 and 
January 1, 2018. 
 
The study excluded 
adolescents without a 
diagnosis of gender 
dysphoria, those who had 
coexisting problems that 
interfered with the 
diagnostic process and/or 
might interfere with 
successful treatment (not 
further defined), those 
adolescents not wanting 
hormones, those with 
ongoing diagnostic 
evaluation and those who 
did not attend 
appointments. 
 
The sample consisted of 
143 adolescents meeting 
the inclusion/exclusion 
criteria, 38 transfemales, 
105 transmales, with 
median ages of 15.0 
years (range 11.1 to 18.6 
years) and 16.1 years 

The study only 
reports that GnRH 
analogues were 
given, no specific 
drug, dose, route, or 
frequency of 
administration are 
reported. 
 
No comparator 
cohort was used in 
the study. 
 
Follow-up was at (up 
to) 9 years (last 
follow-up July 2019). 
 

Critical outcomes 
No critical outcomes assessed. 
 
Important outcomes 
Psychosocial impact 
Not assessed. 
 
Engagement with health care services 
Not formally assessed but the study 
reported that out of 214 age and 
developmentally appropriate adolescents 
for potential inclusion in the study, 9 
were excluded as they stopped attending 
appointments (4.2%). 
 
Stopping treatment 
Of the 143 adolescents, 9 (6.2%, 
1 transfemale and 8 transmales) stopped 
taking GnRH analogues after a median 
duration of 0.8 years (range 0.1 to 3.0).  
Four adolescents (2.8%) discontinued 
GnRH analogues although they wanted 
to continue endocrine treatments for 
gender dysphoria: 

• 1 transmale stopped due to increase 
in mood problems, suicidal thoughts 
and confusion attributed to GnRH 
analogues (later had gender-
affirming hormones at an adult 
gender clinic)1 

• 1 transmale experienced hot flushes, 
increased migraines, had a fear of 
injections, stress at school and 
unrelated medical issues, and 

This study was appraised using the 
Newcastle-Ottawa tool for cohort 
studies. 
 
Domain 1: Selection 
1. somewhat representative 
2. no-non exposed cohort 
3. secure record 
4. yes 
Domain 2: Comparability 
1. no comparator 
Domain 3: Outcome 
1. record linkage 
2. yes 
3. complete follow-up 
 
Overall quality is assessed as 
poor. 
 
Other comments: Physical and 
psychological comorbidity was 
poorly reported, concomitant use of 
other medicines was not reported. 
 
Source of funding: not reported. 
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(range 10.1 to 17.9 
years), respectively at 
commencement of GnRH 
analogues. 
 
Of the 143 adolescents in 
the study, 125 (87%, 36 
transfemales and 89 
transmales) subsequently 
started treatment with 
gender-affirming 
hormones after median 
1.0 (range 0.5 to 3.8) 
years and 0.8 (0.3 to 3.7) 
years, respectively.  
Median age at the start of 
gender-affirming 
hormones was 16.2 years 
(range 14.5 to 18.6 years) 
in transfemales and 17.1 
years (range 14.9 to 18.8 
years) in transmales.  
 
Five adolescents who 
used GnRH analogues 
had not started gender-
affirming hormones at the 
time of data collection as 
they were not yet eligible 
for this treatment due to 
age. At the time of data 
collection, they had used 
GnRH analogues for a 
median duration of 2.1 
years (range 1.6 to 2.8). 
Tanner stage was not 
reported. 
 
Six adolescents had been 
referred to a gender clinic 
elsewhere for further 

temporarily discontinued treatment 
(after 4 months)2 

• 1 transmale experienced mood 
swings 4 months after commencing 
GnRH analogues. After 2.2 years he 
developed unexplained severe 
nausea and rapid weight loss and 
due to his general condition 
discontinued GnRH analogues after 
2.4 years3 

• 1 transmale stopped GnRH 
analogues as his parents were 
unable to regularly collect 
medication from the pharmacy and 
take him to appointments for the 
injections4 

Five adolescents (3.5%) stopped 
treatment as they no longer wished to 
continue with gender-affirming treatment.  

• 1 adolescent had been very 
distressed about breast development 
at the start of GnRH analogues and 
later thought that she might want to 
live as a woman without breasts. 
She did not want to live as a boy and 
discontinued GnRH analogues, 
although dreaded breast 
development and menstruation.  

• 1 adolescent experienced concurrent 
psychosocial problems interfering 
with the exploration of gender 
identity and did not currently want 
treatment.5 

• 1 adolescent felt more in between 
male and female and therefore did 
not want to continue with GnRH 
analogues.6 

• 1 adolescent made a social 
transition while using GnRH 
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1 The adolescent later indicated “I was already fully matured when I started GnRH analogues, menstruations were already suppressed by contraceptives. For me, it had no added value” (transmale, 
age 19 years). 
2 The adolescent restarted endocrine treatment (testosterone) 5 months later. 
3 The adolescent recovered over the next 2 years and subsequently started lynestrenol and testosterone treatment. 
4 The adolescent subsequently started lynestrenol to suppress menses, he was not yet eligible for testosterone treatment. 
5 The adolescent later reflected that “The decision to stop GnRH analogues to my mind was made by the gender team, because they did not think gender dysphoria was the right diagnosis. I do 
still feel like a man, but for me it is okay to be just me instead of a he or a she, so for now I do not want any further treatment” (adolescent assigned female sex at birth, age 16 years).  
6 The adolescent stated “At the moment, I feel more like ‘I am’ instead of ‘I am a woman’ or ‘I am a man’” (adolescent assigned female sex at birth, age 16 years). 
7 The adolescent stated that “he had fallen in love with a girl and had never had such feelings, which made him question his gender identity. At subsequent visits, he indicated that he was happy 
living as a man. 
8 The adolescent stated “After using GnRH analogues for the first time, I could feel who I was without the female hormones, this gave me peace of mind to think about my future. It was an inner 
feeling that said I am a woman” (adolescent assigned female sex at birth, age 18 years). 

 

treatment, including 1 who 
had prolonged use. 
 

analogues and shortly after decided 
to discontinue treatment.7 

• 1 adolescent discontinued after 
using GnRH analogues as the 
treatment allowed them to feel who 
they were.8 

Study details Population Interventions Study outcomes Appraisal and Funding 

Costa R, Dunsford M, 
Skagerberg E, et al. (2015) 
Psychological support, puberty 
suppression, and psychosocial 
functioning in adolescents with 
gender dysphoria. Journal of 
Sexual Medicine 12(11):2206-
14. 
 
United Kingdom 
 
Prospective longitudinal 
observational single centre 
cohort study 
 
Includes participants referred 
to the service between 2010 
and 2014. 
 
 

Adolescents with gender 
dysphoria who completed a 6-
month diagnostic process using 
DSM-IV-TR criteria for gender 
dysphoria (comprising the 
gender dysphoria assessment 
and psychological interventions) 
either immediately eligible for 
treatment with GnRH analogues 
or delayed eligible for treatment 
with GnRH analogues (received 
psychological support without 
any physical intervention). 
 
No exclusion criteria were 
reported. 
 
The sample consisted of 201 
adolescents (sex assigned at 
birth male to female ratio 1:1.6) 

Intervention 
101 individuals were 
assessed as being 
immediately eligible 
for use of GnRH 
analogues (no 
specific treatment, 
dose or route, or 
frequency of 
administration 
reported but all 
received 
psychological 
support).  
 
Comparison 
The analyses were 
between the 
immediately eligible 

Critical outcomes 
Impact on gender dysphoria 
The Utrecht gender dysphoria scale 
(UGDS) was used to assess 
adolescents’ gender dysphoria related 
discomfort. The Cronbach’s alpha (α) for 
the study was reported as 0.76 to 0.88, 
suggesting good internal consistency. 
UGDS was only reported once, for 160 
adolescents (50 sex assigned at birth 
males and 110 sex assigned at birth 
females). The assessment time point is 
not reported (baseline or follow-up) and 
the comparison for gender related 
discomfort was between sex assigned at 
birth males and sex assigned at birth 
females. Sex assigned at birth males 
had a mean (±SD) UGDS score of 51.6 
[±9.7] versus sex assigned at birth 

This study was appraised using the 
Newcastle-Ottawa tool for cohort 
studies. 
 
Domain 1: Selection 
1. somewhat representative 
2. drawn from the same 

community as the exposed 
cohort.  

3. secure record 
4. no 
Domain 2: Comparability 
1. partial comparator 
Domain 3: Outcome 
1. independent assessment 

(unclear if blinded) 
2. yes 
3. incomplete follow-up 
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mean (±SD) age 15.52±1.41 
years) from a sampling frame of 
436 consecutive adolescents 
referred to the service between 
2010 and 2014.  The mean 
(±SD) age (n=201) at the start of 
GnRH analogues was 16.48 
[±1.26], range 13 to 17 years. 
The interval from the start of the 
diagnostic procedure to the start 
of puberty suppression took 
approximately 1.5 years [±0.63] 
from baseline.  
 
None of the delayed eligible 
individuals received puberty 
suppression at the time of this 
study. Tanner stage was not 
reported. 

and delayed eligible 
(n=100) adolescents,  
 
Baseline assessment 
(following diagnostic 
procedure) was 
followed by follow-up 
at 6 months from 
baseline (T1), 12 
months from 
baseline (T2) and 18 
months from 
baseline (T3). 

females score of 56.1 [±4.3], t-test 4.07; 
p<0.001. 
 
Impact on mental health 
Not assessed. 
 
Impact on quality of life 
Not assessed. 
 
Important outcomes 
Psychosocial impact 
The Children’s Global Assessment Scale 
(CGAS) was used to assess 
adolescents’ psychosocial functioning. 
The CGAS was administered by 
psychologists, psychotherapists, and 
psychiatrists (intra-class correlation 
assessment was 0.76 ≤ Cronbach’s α 
≤0.94). 
At baseline, CGAS scores were not 
associated with any demographic 
variable, in both sex assigned at birth 
males and sex assigned at birth females 
(all p>0.1).  
In comparison with sex assigned at birth 
females, sex assigned at birth males had 
statistically significantly lower mean 
(±SD) baseline CGAS scores (55.4 
[±12.7] versus 59.2 [11.8]; t-test 2.15; 
p=0.03). 
There was no statistically significant 
difference in mean (±SD) CGAS scores 
at baseline (T0) between immediately 
eligible adolescents and delayed eligible 
adolescents (n=201, 58.72 [±11.38] 
versus 56.63 [±13.14];  t-test 1.21; 
p=0.23). 
Immediately eligible compared with 
delayed eligible participants 
At follow-up, there was no statistically 
significant difference in mean (±SD) 

Overall quality is assessed as 
poor. 
 
Other comments: Physical and 
psychological comorbidity was 
poorly reported, concomitant use of 
other medicines was not reported. 
Large unexplained loss to follow-up 
(64.7%) at T3. 
 
Source of funding: not reported.  
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CGAS scores at any follow-up time point 
(T1, T2 or T3) between immediately 
eligible adolescents and delayed eligible 
adolescents:  

• T1, n=201, 60.89 [±12.17] versus 
60.29 [±12.81]; t-test 0.34; p=0.73   

• T2, n=121, 64.70 [±13.34] versus 
62.97 [±14.10]; t-test 0.69; p=0.49   

• T3, n=71, 67.40 [±13.93] versus 
62.53 [±13.54]; t-test 1.49; p=0.14. 

All participants 
There was a statistically significant 
increase in mean (±SD) CGAS scores at 
any follow-up time point (T1, T2 or T3) 
compared with baseline (T0) for the all 
adolescents group:   

• T0 (n=201) versus T1 (n=201), 57.73 
[±12.27] versus 60.68 [±12.47]; t-test 
4.87; p<0.001 

• T0 (n=201) versus T2 (n=121), 57.73 
[±12.27] versus 63.31 [±14.41]; t-test 
3.70; p<0.001 

• T0 (n=201) versus T3 (n=71), 57.73 
[±12.27] versus 64.93 [±13.85]; t-test 
4.11; p<0.001 

There was a statistically significant 
increase in mean (±SD) CGAS scores 
when comparing the follow-up period T1 
to T3 but not for the periods T1 to T2 
and T2 to T3, for all adolescents: 

• T1 (n=201) versus T2 (n=121), 60.68 
[±12.47] versus 63.31 [±14.41]; t-test 
1.73; p<0.08 

• T1 (n=201) versus T3 (n=71), 60.68 
[±12.47] versus 64.93 [±13.85], t-test 
2.40; p<0.02 

• T2 (n=121) versus T3 (n=71), 63.31 
[±14.41] versus 64.93 [±13.85], t-test 
0.76; p=0.45 
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There were no statistically significant 
differences in CGAS scores between sex 
assigned at birth males and sex 
assigned at birth females with gender 
dysphoria in all the follow-up evaluations 
(all p>0.1). Delayed eligible and 
immediately eligible adolescents with 
gender dysphoria were not statistically 
significantly different for demographic 
variables (all p>0.1). 
Immediately eligible participants 
There was a statistically significant 
increase in mean (±SD) CGAS scores at 
follow-up times T2 and T3 compared 
with baseline (T0) but not for T0 versus 
T1, for the immediately eligible 
adolescents:  

• T0 (n=101) versus T1 (n=101), 58.72 
[±11.38] versus 60.89 [±12.17]; t-test 
1.31; p=0.19 

• T0 (n=101) versus T2 (n=60), 58.72 
[±11.38] versus 64.70 [±13.34]; t-test 
3.02; p=0.003 

• T0 (n=101) versus T3 (n=35), 58.72 
[±11.38] versus 67.40 [±13.93]; t-test 
3.66; p<0.001 

There was a statistically significant 
increase in mean (±SD) CGAS scores 
when comparing the follow-up period T1 
to T3 with each other but not for the 
periods T1 to T2 and T2 to T3, for the 
immediately eligible adolescents: 

• T1 (n=101) versus T2 (n=60), 60.89 
[±12.17] versus 64.70 [±13.34]; t-test 
1.85; p=0.07 

• T1 (n=101) versus T3 (n=35), 60.89 
[±12.17] versus 67.40 [±13.93], t-test 
2.63; p<0.001 
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• T2 (n=60) versus T3 (n=35), 64.70 
[±13.34] versus 67.40 [±13.93], t-test 
0.94; p=0.35 

The immediately eligible adolescents 
had a CGAS score which was not 
statistically significantly different 
compared to the sample of children/ 
adolescents without observed 
psychological /psychiatric symptoms 
after 12 months of puberty suppression 
(T3, t=0.01, p=0.99). 

Study details Population Interventions Study outcomes Appraisal and Funding 

de Vries A, Steensma T, 
Doreleijers T, et al. (2011) 
Puberty suppression in 
adolescents with gender 
identity disorder: a prospective 
follow-up study. The Journal of 
Sexual Medicine 8 (8):2276-
83. 
 
Netherlands  
 
Prospective longitudinal 
observational single centre 
before and after study. 
 
 

The sample size was 70 
adolescents receiving GnRH 
analogues (mean age [±SD] at 
assessment 13.6±1.8 years) 
from a sampling frame of 196 
consecutive adolescents 
referred to the service between 
2000 and 2008. 
Inclusion criteria were if they 
subsequently started gender-
affirming hormones between 
2003 and 2009 (mean [±SD] age 
at start of GnRH analogues was 
14.75 [±1.92] years)1. No 
specific exclusion criteria were 
described. 
 
No diagnostic criteria or 
concomitant treatments were 
reported. Tanner stage of the 
included adolescents was not 
reported. 

Intervention 
70 adolescents were 
assessed at baseline 
(T0) before the start 
of GnRH analogues 
(no specific 
treatment, dose or 
route of 
administration 
reported). 
 
Comparison 
The same 70 
adolescents were 
assessed again at 
follow-up (T1), 
shortly before 
starting gender-
affirming hormones. 
Not all adolescents 
completed all 
assessments for all 
items2. 

Critical outcomes 
Impact on gender dysphoria 
Impact on gender dysphoria was 
assessed using the Utrecht Gender 
Dysphoria Scale (UGDS). 

• There was no statistically significant 
difference in UGDS scores between 
T0 and T1 (n=41). There was a 
statistically significant difference 
between sex assigned at birth males 
and sex assigned at birth females, 
with sex assigned at birth females 
reporting more gender dysphoria, F 
(df, errdf), P: 15.98 (1,39), p<0.001. 

 
Impact on mental health 
Depressive symptoms were assessed 
using the Beck Depression Inventory 
(BDI-II). 

• There was a statistically significant 
reduction in BDI score between T0 
and T1, n=41, 8.31 [±7.12] versus 
4.95 [±6.72], F (df, errdf), P: 9.28 
(1,39), p=0.004.  

• There was no statistically significant 
difference between sex assigned at 

This study was appraised using 
the Newcastle-Ottawa tool for 
cohort studies. 
 
Domain 1: Selection 
1. somewhat representative of 

children and adolescents 
who have gender dysphoria 

2. no non-exposed cohort 
3. no description 
4. no 
Domain 2: Comparability 
1. study controls for age, age at 

start of treatment, IQ, and 
parental factors 

Domain 3: Outcome 
1. no description 
2. no/unclear 
3. complete 
 
Overall quality is assessed as 
poor. 
 
Other comments: Physical and 
psychological comorbidity was 
not reported, concomitant use of 
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birth males and sex assigned at birth 
females, F (df, errdf), P: 3.85 (1,39), 
p=0.057. 

 
Anger and anxiety were assessed using 
Trait Anger and Anxiety (TPI and STAI, 
respectively) Scales of the State-Trait 
Personality Inventory. 

• There was no statistically significant 
difference in anger (TPI) scale scores 
between T0 and T1 (n=41). There 
was a statistically significant 
difference between sex assigned at 
birth males and sex assigned at birth 
females, with sex assigned at birth 
females reporting increased anger 
compared with sex assigned at birth 
males, F (df, errdf), P: 5.70 (1,39), 
p=0.022. 

• Similarly, there was no statistically 
significant difference in anxiety (STAI) 
scale scores between T0 and T1 
(n=41). There was a statistically 
significant difference between sex 
assigned at birth males and sex 
assigned at birth females, with sex 
assigned at birth females reporting 
increased anxiety compared with sex 
assigned at birth males, F (df, errdf), 
P: 16.07 (1,39), p<0.001. 

 
Impact on quality of life 
Not assessed. 
 
Important outcomes 
Impact on body image 
Impact on body image was assessed 
using the Body Image Scale to measure 
body satisfaction (BIS). 

other medicines was not 
reported. 
 
Source of funding: This study 
was supported by a personal 
grant awarded to the first author 
by the Netherlands Organization 
for Health Research and 
Development. 
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There was no statistically significant 
difference between T0 and T1 for any of 
the 3 BIS scores (primary sex 
characteristics, secondary sex 
characteristics or neutral characteristics, 
n=57). There were statistically significant 
differences between sex assigned at birth 
males and sex assigned at birth females, 
with sex assigned at birth females 
reporting more dissatisfaction, for: 

• primary sexual characteristics, F (df, 
errdf), P: 4.11 (1,55), p=0.047. 

• secondary sexual characteristics, F 
(df, errdf), P: 11.57 (1,55), p=0.001. 

But no statistically significant difference 
between sex assigned at birth males and 
sex assigned at birth females was found 
for neutral characteristics. However, there 
was a significant interaction effect 
between sex assigned at birth sex and the 
changes of gender dysphoria between T0 
and T1; sex assigned at birth females 
became more dissatisfied with their 
secondary sex characteristics compared 
with sex assigned at birth males, F (df, 
errdf), P: 14.59 (1,55), p<0.001) and 
neutral characteristics, F (df, errdf), P: 
15.26 (1,55), p<0.001). 
 
Psychosocial impact  
Psychosocial impact was assessed using 
both the Child Behaviour Checklist 
(CBCL) and the Youth Self-Report (YSR) 
to parents and adolescents, respectively. 
The Children’s Global Assessment Scale 
was also reported. 
There was a statistically significant 
decrease in mean (±SD) total, 
internalising, and externalising3 parental 
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CBCL scores between T0 and T14 for all 
adolescents (n=54): 

• Total score (T0 – T1) 60.70 [±12.76] 
versus 54.46 [±11.23], F (df, errdf), P: 
26.17 (1,52), p<0.001. 

• Internalising score (T0 – T1) 61.00 
[±12.21] versus 54.56 [±10.22], F (df, 
errdf), P: 22.93 (1,52), p<0.001. 

• Externalising score (T0 – T1) 58.04 
[±12.99] versus 53.81 [±11.86], F (df, 
errdf), P: 12.04 (1,52), p=0.001. 

There was no statistically significant 
difference between sex assigned at birth 
males and sex assigned at birth females 
for total and internalising CBCL score but 
there was a significant difference for the 
externalising score: 

• Externalising score, F (df, errdf), P: 
6.29 (1,52), p=0.015. 

There was a statistically significant 
decrease in mean (±SD) total, 
internalising, and externalising3 YSR 
scores between T0 and T1 for all 
adolescents (n=54): 

• Total score (T0 – T1) 55.46 [±11.56] 
versus 50.00 [±10.56], F (df, errdf), P: 
16.24 (1,52), p<0.001. 

• Internalising score (T0 – T1) 56.04 
[±12.49] versus 49.78 [±11.63], F (df, 
errdf), P: 15.05 (1,52), p<0.001. 

• Externalising score (T0 – T1) 53.30 
[±11.87] versus 49.98 [±9.35], F (df, 
errdf), P: 7.26 (1,52), p=0.009. 

There was no statistically significant 
difference between sex assigned at birth 
males and sex assigned at birth females 
for total and internalising YSR score but 
there was a significant difference for the 
externalising score: 
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1 There were statistically significant mean age [±SD] differences between sex assigned at birth males and sex assigned at birth females for age at assessment (13.14 [±1.55] versus 14.10 
[±1.99] years, p=0.028), age at start of GnRH analogues (14.25 [±1.79] versus 15.21 [±1.95] years, p=0.036) and age at the start of gender-affirming hormones (16.24 [±1.21] versus 16.99 
[±1.09] years, p=0.008). No statistically significant differences were seen for other baseline characteristics, time between GnRH analogue and gender-affirming hormones, full scale IQ, parental 
marital status, education, and sexual attraction to own, other or both sexes. 
2 Independent t-tests between mean scores on the CBCL, YSR, BDI, TPI, STAI, CGAS, UGS, and BIS of adolescents who completed both assessments and mean scores of adolescents who 
completed only one of the assessments revealed no significant differences on all used measures, at neither T0 or at T1. 
3 The CBCL/YSR has 2 components: Internalising score which sums the anxious/depressed, withdrawn-depressed, and somatic complaints scores; externalising score which sums rule-breaking 
and aggressive behaviour. The total problems score is the sum of the scores of all the problem items. The YSR is a child self-report version of the CBCL. 
4 A repeated measures ANOVA (analysis of variance) was used. 

 

Study details Population Interventions Study outcomes Appraisal and Funding 

Joseph T, Ting J, Butler G. (2019) 
The effect of GnRH analogue 
treatment on bone mineral density 
in young adolescents with gender 
dysphoria: findings from a large 
national cohort. Journal of 
pediatric endocrinology & 
metabolism 32(10): 1077-1081 

Adolescents (12 to 14 years) 
with gender dysphoria (no 
diagnostic criteria described),  

n=70, 

including 31 transfemales and 
39 transmales.  

Treatment with a 
GnRH analogue for 
at least 1 year or 
ongoing until they 
reached 16 years. 

No specific 
treatment, dose or 
route of 

Critical outcomes 
No critical outcomes assessed. 
 
Important outcomes 
Bone density: lumbar1 

Lumbar spine bone mineral apparent 
density (BMAD)2 0 to 1 year 
Transfemales (mean [±SD]): 

This study was appraised using 
the Newcastle-Ottawa quality 
assessment checklist for cohort 
studies. 

 

Domain 1: Selection 

• Externalising score, F (df, errdf), P: 
9.14 (1,52), p=0.004. 

There was a statistically significant 
increase in CGAS mean (±SD) score 
between T0 and T1 (n=41), 70.24 [±10.12] 
versus 73.90 [±9.63], F (df, errdf), P: 8.76 
(1,39), p=0.005. There was a statistically 
significant difference between sex 
assigned at birth males and sex assigned 
at birth females, with sex assigned at birth 
females reporting lower score for global 
functioning compared with  sex assigned 
at birth males, F (df, errdf), P: 5.77 (1,52), 
p=0.021. 
The proportion of adolescents scoring in 
the clinical range significantly decreased 
between T0 and T1, on the CBCL total 
problem scale (44.4% versus 22.2%, X2[1] 
= 6.00, p=0.001), and the internalising 
scale (29.6% versus 11.1%, X2[1] = 5.71, 
p=0.017) of the YSR. 
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Study details Population Interventions Study outcomes Appraisal and Funding 

 

United Kingdom 

 

Retrospective longitudinal 
observational single centre study 

 

To investigate whether there is 
any significant loss of bone 
mineral density (BMD) and bone 
mineral apparent density (BMAD) 
for up to 3 years of GnRH 
analogues. To investigate 
whether there was a significant 
drop after 1 year of treatment 
following abrupt withdrawal. 

 

2011 to 2016 

All had been seen and assessed 
by a Gender Identity 
Development Service multi-
disciplinary psychosocial health 
team for at least 4 assessments 
over a minimum of 6 months. All 
participants had entered puberty 
and all but 2 of the transmales 
were postmenarchal. 

57% of the transfemales were in 
early puberty (G2–3 and 
testicular volume >4 mL) and 
43% were in late puberty (G4–
5). 

Details of the sampling frame 
were not reported. 

Further details of how the 
sample was drawn are not 
reported.  
 
 

administration 
reported.  

No concomitant 
treatments were 
reported. 

No comparator. 

 

0.235 (0.030) g/cm3 at baseline, 
0.233 g/cm3 (0.029) at 1 year (p=0.459); 
z-score 0.859 (0.154) at baseline, −0.228 
(1.027) at 1 year (p=0.000) 
Transmales (mean [±SD]):  
0.196 (0.035) g/cm3 at baseline, 0.201 
(0.033) g/cm3 at 1 year (p=0.074);  
z-score −0.186 (1.230) at baseline, 
−0.541 (1.396) at 1 year (p=0.006) 
Lumbar spine BMAD 0 to 2 years 
Transfemales (mean [±SD]): 
0.240 (0.027) g/cm3 at baseline, 0.240 
(0.030) g/cm3 at 2 years (p=0.865); 
z-score 0.486 (0.809) at baseline, −0.279 
(0.930) at 2 years (p=0.000) 
Transmales (mean [±SD]): 
0.195 (0.058) g/cm3 at baseline, 0.198 
(0.055) at 2 years (p=0.433);  
z-score −0.361 (1.439) at baseline, 
−0.913 (1.318) at 2 years (p=0.001) 
Lumbar spine bone mineral density 
(BMD) 0 to 1 year 
Transfemales (mean [±SD]):  
0.860 (0.154) kg/m2 at baseline, 0.859 
(0.129) kg/m2 at 1 year (p=0.962);  
z-score −0.016 (1.106) at baseline, 
−0.461 (1.121) at 1 year (p=0.003) 
Transmales (mean [±SD]): 
0.694 (0.149) kg/m2 at baseline, 0.718 
(0.124) kg/m2 at 1 year (p=0.006);  
z-score −0.395 (1.428) at baseline, 
−1.276 (1.410) at 1 year (p=0.000) 
Lumbar spine BMD 0 to 2 years 
Transfemales (mean [±SD]): 
0.867 (0.141) kg/m2 at baseline, 0.878 
(0.130) kg/m2 at 2 years (p=0.395);  
z-score 0.130 (0.972) at baseline, −0.890 
(1.075) at 2 years (p=0.000) 
Transmales (mean [±SD]): 

1. Somewhat representative of 
children and adolescents who 
have gender dysphoria 

2. Not applicable 

3. Via routine clinical records 

4. No 

Domain 2: Comparability 

1. No control group 

Domain 3: Outcome 

1. Via routine clinical records 

2. Yes 

3. No statement 

 

Overall quality is assessed as 
poor. 
 

 
Other comments: although the 
evidence is of poor quality, the 
results suggest a possible 
association between GnRH 
analogues and BMAD. 
However, the results are not 
reliable and could be due to 
bias or chance. Further details 
of how the sample was drawn 
are not reported. No 
concomitant treatments were 
reported. 

 

Source of funding: None 
disclosed 
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0.695 (0.220) kg/m2 at baseline, 0.731 
(0.209) kg/m2 at 2 years (p=0.058);  
z-score −0.715 (1.406) at baseline, 
−2.000 (1.384) at 2 years (p=0.000) 
 
Bone density: femoral 
Femoral neck (hip) BMD 0 to 1 year 
Transfemales (mean [±SD]): 
0.894 (0.118) kg/m2 at baseline, 0.905 
(0.104) kg/m2 at 1 year (p=0.571);  
z-score 0.157 (0.905) at baseline, −0.340 
(0.816) at 1 year (p=0.002) 
Transmales (mean [±SD]): 
0.772 (0.137) kg/m2 at baseline, 0.785 
(0.120) kg/m2 at 1 year (p=0.797);  
z-score −0.863 (1.215) at baseline, 
−1.440 (1.075) at 1 year (p=0.000) 
Femoral neck (hip) BMD 0 to 2 years 
Transfemales (mean [±SD]): 
0.920 (0.116) kg/m2 at baseline, 0.910 
(0.125) kg/m2 at 2 years (p=0.402);  
z-score 0.450 (0.781) at baseline, −0.600 
(1.059) at 2 years (p=0.002) 
Transmales (mean [±SD]): 
0.766 (0.215) kg/m2 at baseline, 0.773 
(0.197) at 2 years (p=0.604);  
z-score −1.075 (1.145) at baseline, 
−1.779 (0.816) at 2 years (p=0.001) 

1 Lumbar spine (L1-L4) BMD was measured by yearly dual energy X-ray absorptiometry (DXA) scans at baseline (n=70), 1 year (n=70), and 2 years (n=31). 
2 BMAD is a size adjusted value of BMD incorporating body size measurements using UK norms in growing adolescents. Reported as g/cm3 and z-scores. Hip BMAD z-scores were not 
calculated as there were no available reference ranges. 
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Khatchadourian K, Shazhan A,  
Metzger D. (2014) Clinical 
management of youth with 
gender dysphoria in 

27 young people with gender 
dysphoria who started GnRH 
analogues (at mean age [±SD] 
14.7±1.9 years) out of 84 young 

Intervention 
84 young people with 
gender dysphoria 
were included. For 
GnRH analogues no 

Critical Outcomes 
No critical outcomes assessed. 
 
Important outcomes 
Stopping treatment 

This study was appraised using 
the Newcastle-Ottawa tool for 
cohort studies. 
 
Domain 1: Selection 
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Vancouver. The Journal of 
Pediatrics 164 (4): 906-11. 
 
Canada 
 
Retrospective observational 
chart review single centre 
study 
 
 
  

people seen at the unit between 
1998 and 2011.  
Note: the transmale and 
transfemale subgroups reported 
in the paper is discrepant, 15 
transmales and 11 transfemales 
(n=26) reported in the outcomes 
section rather than the n=27 
stated in the paper; complete 
outcome reporting is also 
incomplete for the transfemale 
group. 
Inclusion criteria were at least 
Tanner stage 2 pubertal 
development, previous 
assessment by a mental health 
professional and a confirmed 
diagnosis of gender dysphoria 
(diagnostic criteria not 
specified). No exclusion criteria 
are specified. 
 
 

specific treatment, 
dose or route of 
administration 
reported. 
Comparison 
No comparator. 

The authors report that of 15 transmales 
taking GnRH analogues: 

• 14 transitioned to testosterone 
treatment during the observation 
period 

• 7 continued taking GnRH analogues 
after starting testosterone 

• 7 discontinued GnRH analogues after 
a median of 3.0 years (range 0.2 to 
9.2 years), of which: 
o 5 discontinued after hysterectomy 

and salpingo-oophorectomy 
o 1 discontinued after 2.2 years 

(transitioned to gender-affirming 
hormone) 

o 1 discontinued after <2 months 
due to mood and emotional 
lability 

The authors report that of 11 transfemales 
taking GnRH analogues: 

• 5 received oestrogen treatment during 
the observation period 

• 4 continued taking GnRH analogues 
during oestrogen treatment 

• 1 discontinued GnRH analogues 
during oestrogen treatment (no 
reason reported) 

• 1 stopped GnRH analogues after a 
few months due to emotional lability  

• 1 stopped GnRH analogues before 
oestrogen treatment (the following 
year delayed due to heavy smoking) 

• 1 discontinued GnRH analogues after 
13 months due to choosing not to 
pursue transition 

 
Safety  
Of the 27 patients treated with GnRH 
analogues: 

1. not reported 
2. no non-exposed cohort 
3. secure record 
4. no 
Domain 2: Comparability 
1. not applicable 
Domain 3: Outcome 
1. record linkage 
2. yes 
3. in complete missing data  
 
Overall quality is assessed as 
poor. 
 
Other comments: mental health 
comorbidity was reported for all 
participants but not for the GnRH 
analogue cohort separately. 
Concomitant use of other 
medicines was not reported. 
 
Source of funding: No source of 
funding identified. 
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Klink D, Caris M, Heijboer A et al. 
(2015) Bone mass in young 
adulthood following gonadotropin-
releasing hormone analog 
treatment and cross-sex hormone 
treatment in adolescents with 
gender dysphoria. The Journal of 
clinical endocrinology and 
metabolism 100(2): e270-5 

 

Netherlands 

 

Retrospective longitudinal 
observational single centre study 

 

To assess BMD development 
during GnRH analogues and at 
age 22 years in adolescents with 
gender dysphoria who started 
treatment for gender dysphoria 
during adolescence.  

 

34 adolescents (mean age ±SD 
14.9±1.9 for transfemales and 
15.0±2.0 for transmales at start 
of GnRH analogues).  

Participants were included if 
they met DSM-IV-TR criteria for 
gender identity disorder of 
adolescence and had been 
treated with GnRH analogues 
and gender-affirming hormones 
during their pubertal years. No 
concomitant treatments were 
reported. 

The intervention 
was GnRH 
analogue 
monotherapy 
(triptorelin pamoate 
3.75 mg 
subcutaneously 
every 4 weeks) 
followed by gender-
affirming hormones 
from 16 years with 
discontinuation of 
GnRH analogue 
after gonadectomy. 

 

Median duration of 
GnRH analogue 
monotherapy in 
transfemales was 
1.3 years (range, 
0.5 to 3.8 years), 
and in transmales 
was 1.5 years 

Critical outcomes 
No critical outcomes assessed. 
 
Important outcomes 
Bone density: lumbar 
Lumbar spine bone mineral apparent 
density (BMAD)1 

Change from starting GnRH analogue 
(mean age 14.9±1.9) to starting gender-
affirming hormones (mean age 
16.6±1.4) in transfemales (mean [±SD]): 
GnRH analogue: 0.22 (0.03) g/cm3, 
gender-affirming hormones: 0.22 (0.02) 
g/cm3 (NS);  
z-score GnRH analogue: −0.44 (1.10), 
gender-affirming hormones: −0.90 (0.80) 
(p=NS) 
Change from starting GnRH analogue 
(mean age 15.0±2.0) to starting gender-
affirming hormones (mean age 
16.4±2.3) in transmales (mean [±SD]: 
GnRH analogue: 0.25 (0.03) g/cm3, 
gender-affirming hormones: 0.24 (0.02) 
g/cm3 (NS);  

This study was appraised using 
the Newcastle-Ottawa quality 
assessment checklist for cohort 
studies. 
 
Domain 1: Selection 
1. somewhat representative of 
children and adolescents who 
have gender dysphoria 
2. not applicable 
3. via routine clinical records 
4. no 
Domain 2: Comparability 
1. no control group 
Domain 3: Outcome 
1. via routine clinical records 
2. yes 
3. follow-up rate variable across 
timepoints and no description of 
those lost 
 
Overall quality is assessed as 
poor. 

 

• 1 transmale participant developed 
sterile abscesses; they were switched 
from leuprolide acetate to triptorelin, 
and this was well tolerated.  

• 1 transmale participant developed leg 
pains and headaches on GnRH 
analogues, which eventually resolved 
without treatment. 

• 1 participant gained 19 kg within 9 
months of initiating GnRH analogues, 
although their body mass index was 
>85 percentile before GnRH 
analogues. 
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1998 to 2012 (range, 0.25 to 
5.2 years). 

z-score GnRH analogue: 0.28 (0.90), 
gender-affirming hormones: −0.50 (0.81) 
(p=0.004) 
Lumbar spine bone mineral density 
(BMD)1 
Change from starting GnRH analogue 
(mean age 14.9±1.9) to starting gender-
affirming hormones (mean age 
16.6±1.4) in transfemales (mean [±SD]): 
GnRH analogue: 0.84 (0.13) g/m2, 
gender-affirming hormones: 0.84 (0.11) 
g/m2 (NS);  
z-score GnRH analogue: −0.77 (0.89), 
gender-affirming hormones: −1.01 (0.98) 
(NS) 
Change from starting GnRH analogue 
(mean age 15.0±2.0) to starting gender-
affirming hormones (mean age 
16.4±2.3) in transmales (mean [±SD]): 
GnRH analogue: 0.95 (0.12) g/m2, 
gender-affirming hormones: 0.91 (0.10) 
g/m2  (p=0.006);  
z-score GnRH analogue: 0.17 (1.18), 
gender-affirming hormones: −0.72 (0.99) 
(p<0.001) 
 
Bone density; femoral 
Femoral area BMAD1 
Change from starting GnRH analogue 
(mean age 14.9±1.9) to starting gender-
affirming hormones (mean age 
16.6±1.4) in transfemales (mean [±SD]),  
GnRH analogue: 0.28 (0.04) g/cm3, 
gender-affirming hormones: 0.26 (0.04) 
g/cm3 (NS);  
z-score GnRH analogue: −0.93 (1.22), 
gender-affirming hormones: −1.57 (1.74) 
(p=NS) 
Change from starting GnRH analogue 

Other comments: Within person 
comparison. Small numbers of 
participants in each subgroup. No 
concomitant treatments or 
comorbidities were reported. 
 
Source of funding: None 
disclosed 
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(mean age 15.0±2.0) to starting gender-
affirming hormones (mean age 
16.4±2.3) in transmales (mean [±SD]), 
GnRH analogue: 0.32 (0.04) g/cm3, 
gender-affirming hormones: 0.31 (0.04) 
(NS);  
z-score GnRH analogue: 0.01 (0.70), 
gender-affirming hormones: −0.28 (0.74) 
(NS) 
Femoral area BMD1 
Change from starting GnRH analogue 
(mean age 14.9±1.9) to starting gender-
affirming hormones (mean age 
16.6±1.4) in transfemales (mean [±SD]), 
GnRH analogue: 0.88 (0.12) g/m2, 
gender-affirming hormones: 0.87 (0.08) 
(NS);  
z-score GnRH analogue: −0.66 (0.77), 
gender-affirming hormones: −0.95 (0.63) 
(NS) 
Change from starting GnRH analogue 
(mean age 15.0±2.0) to starting gender-
affirming hormones (mean age 
16.4±2.3) in transmales (mean [±SD]), 
GnRH analogue: 0.92 (0.10) g/m2, 
gender-affirming hormones: 0.88 (0.09) 
(p=0.005);  
z-score GnRH analogue: 0.36 (0.88), 
gender-affirming hormones: −0.35 (0.79) 
(p=0.001) 

1 BMD and BMAD of the lumbar spine and femoral region (nondominant side) measured by DXA scans at start of GnRH analogues, (n=32), start of gender-affirming hormones (n=34), and at 22 
years (n=34). 
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Schagen SEE, Cohen-
Kettenis PT, Delemarre-
van de Waal HA et al. 
(2016) 

Adolescents with gender dysphoria 
(n=116), median age (range) 
13.6 years (11.6 to 17.9) in 
transfemales and 14.2 years (11.1 to 

GnRH analogue 
monotherapy 
(triptorelin pamoate 
3.75 mg at 0, 2 and 4 

Critical outcomes 
No critical outcomes assessed. 
 
Important outcomes 

This study was appraised using 
the Newcastle-Ottawa quality 
assessment checklist for cohort 
studies. 
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Efficacy and Safety of 
Gonadotropin-Releasing 
Hormone Agonist 
Treatment to Suppress 
Puberty in Gender 
Dysphoric Adolescents. 
The journal of sexual 
medicine 13(7): 1125-32 

 

Netherlands 

 

Prospective longitudinal 
study 

 

To describe the changes 
in Tanner stage, 
testicular volume, 
gonadotropins, and sex 
steroids during GnRH 
analogues of 
adolescents with gender 
dysphoria to evaluate the 
efficacy. To report on 
liver enzymes, renal 
function and changes in 
body composition. 

 

1998 to 2009 

18.6) in transmales during first year of 
GnRH analogues.  

Participants were included if they met 
DSM-IV-TR criteria for gender 
dysphoria, had lifelong extreme 
gender dysphoria, were 
psychologically stable and were living 
in a supportive environment. No 
concomitant treatments were 
reported. 

weeks followed by 
injections every 4 
weeks, route of 
administration not 
described) for at 
least 3 months. 

Other safety outcomes: liver function 
Glutamyl transferase was not elevated at 
baseline or during treatment in any 
subject. Mild elevations of aspartate 
aminotransferase (AST) and alanine 
aminotransferase (ALT) above the 
reference range were present at baseline 
but were not more prevalent during 
treatment than at baseline. 
Glutamyl transferase, AST, and ALT 
levels did not significantly change from 
baseline to 12 months of treatment. 
No values or statistical analyses were 
reported. 
 
Other safety outcomes: kidney 
function 
Change in serum creatinine between 0 
and 1 year 
Transfemales (mean [±SD]): 70 

(12) micromol/l at baseline, 66 (13) 
micromol/l at 1 year (p=0.20) 
 
Transmales (mean [±SD]): 73 (8) 
micromol/l at baseline, 68 (13) micromol/l 
at 1 year (p=0.01) 

 
Domain 1: Selection 
1. somewhat representative of 
children and adolescents who 
have gender dysphoria 
2. not applicable 
3. via routine clinical records 
4. no 
Domain 2: Comparability 
1. no control group 
Domain 3: Outcome 
1. via routine clinical records 
2. yes 
3. no statement 
 
Overall quality is assessed as 
poor. 

 
Other comments: Within person 
comparison. No concomitant 
treatments or comorbidities were 
reported. 
 
Source of funding: Ferring 
pharmaceuticals (triptorelin 
manufacturer) 
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Staphorsius A, 
Baudewijntje P, Kreukels 
P, et al. (2015) Puberty 
suppression and executive 
functioning: an fMRI-study 

The inclusion criteria were diagnosed 
with Gender Identity Disorder 
according to the DSM-IV-TR and at 
least 12 years old and Tanner stage 
of at least B2 or G2 to G3 with 

Intervention 
GnRH analogues 
(triptorelin pamoate 
3.75 mg every 4 
weeks 

Critical Outcomes 
No critical outcomes assessed.  
 
Important outcomes 
Psychosocial impact 

This study was appraised using 
the Newcastle-Ottawa tool for 
cohort studies. 
 
Domain 1: Selection domain 
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in adolescents with gender 
dysphoria. 
Psychoneuroendocrinology 
565:190-9. 

 

Netherlands  

 

Cross-sectional (single 
time point) assessment 
single centre study 

 

measurable oestradiol and 
testosterone levels in girls and boys, 
respectively.  
 
For all group’s exclusion criteria were 
an insufficient command of the Dutch 
language (how assessed not 
reported), unadjusted endocrine 
disorders, neurological or psychiatric 
disorders that could lead to deviant 
test results (details not reported) use 
of psychotropic medication, and 
contraindications for an MRI scan. 
Additionally, adolescents receiving 
puberty delaying medication or any 
form of hormones besides oral 
contraceptives were excluded as 
controls. 
The sample size was 85 of whom 41 
were adolescents (the numbers are 
discrepant with the number for whom 
outcomes are reported n=40) with 
gender dysphoria (20 of whom were 
being treated with GnRH analogues); 
24 girls and 21 boys without gender 
dysphoria acted as controls (not 
further reported here). Details of the 
sampling frame are not reported. 
 
The ages at which GnRH analogues 
were started was not reported. The 
mean duration of treatment was 1.6 
years (SD 1.0) 
 
Mean (±SD) Tanner stage for each 
group was reported: 

• Transfemales 3.9 [±1.1] 

• Transfemales on GnRH 
analogues 4.1 [±1.0] 

subcutaneously or 
intramuscularly).  
 
Comparison 
The comparison was 
between 
adolescents with 
gender dysphoria 
receiving GnRH 
analogues and those 
without GnRH 
analogues. 

The Child Behaviour Checklist (CBCL) 
was used to assess psychosocial impact. 
The CBCL was administered once during 
the study. The reported outcomes for 
each group were (n, mean [±SD]): 

• Transfemales (all, n=18) 57.8 
[±9.2] 

• Transfemales on GnRH 
analogues (n=8) 57.4 [±9.8] 

• Transfemales without GnRH 
analogues (n=10) 58.2 [±9.3] 

• Transmales (all, n=22) 60.4 
[±10.2] 

• Transmales on GnRH analogues 
(n=12) 57.5 [±9.4] 

• Transmales without GnRH 
analogues (n=10) 63.9 [±10.5]  

The analysis of the CBCL data is not 
discussed, and statistical analysis is 
unclear.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
 
Cognitive development or functioning 
IQ1 

• Transfemales (mean [±SD]) on 
GnRH analogues: 94.0 (10.3) 

• Transfemales (mean [±SD]) 
without GnRH analogues: 109.4 
(21.2) 

• Transmales (mean [±SD]) on 
GnRH analogues: 95.8 (15.6) 

• Transmales (mean [±SD]) without 
GnRH analogues: 98.5 (15.9) 

Reaction time2 

• Transfemales (mean [±SD]) on 
GnRH analogues: 10.9 (4.1) 

• Transfemales (mean [±SD]) 
without GnRH analogues: 9.9 
(3.1) 

1. somewhat representative of 
children and adolescents 
who have gender dysphoria 

2. drawn from the same 
community as the exposed 
cohort 

3. via routine clinical records 
4. no 
Domain 2: Comparability 
1. study controls for age and 

diagnosis 
Domain 3: Outcome 
1. via clinical assessment 
2. yes 
3. unclear 
 
Overall quality is assessed as 
poor. 
 
Other comments: Physical and 
psychological comorbidity was 
not reported, concomitant use of 
other medicines was not 
reported. 
 
Source of funding: This work 
was supported by an educational 
grant from the pharmaceutical 
firm Ferring BV, and by a VICI 
grant (453-08-003) from the 
Dutch Science Foundation. The 
authors state that funding 
sources did not play a role in any 
component of this study. 
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• Transfemales without GnRH 
analogues 3.8 [±1.1] 

• Transmales 4.5 [±0.9] 

• Transmales on GnRH analogues 
4.1 [±1.1] 

Transmales without GnRH analogues 4.9 

[±0.3] 

• Transmales (mean [±SD]) on 
GnRH analogues: 9.9 (3.1) 

• Transmales (mean [±SD]) without 
GnRH analogues: 10.0 (2.0) 

Accuracy3 

• Transfemales (mean [±SD]) on 
GnRH analogues: 73.9 (9.1) 

• Transfemales (mean [±SD]) 
without GnRH analogues: 83.4 
(9.5) 

• Transmales (mean [±SD]) on 
GnRH analogues: 85.7 (10.5) 

• Transmales (mean [±SD]) without 
GnRH analogues: 88.8 (9.7) 

 
1 Estimated with 4 subscales (arithmetic, vocabulary, picture arrangement, and block design) of the Wechsler Intelligence Scale for Children, third edition (WISC-III®, Wechsler 1991) or the 
Wechsler Adult Intelligence Scale, third edition (WAIS-III®, Wechsler 1997), depending on the participant’s age. 
2 Reaction time in seconds in the Tower of London task 
3 Percentage of correct trials in the Tower of London task 
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Vlot, Mariska C, Klink, Daniel 
T, den Heijer, Martin et al. 
(2017) Effect of pubertal 
suppression and cross-sex 
hormone therapy on bone 
turnover markers and bone 
mineral apparent density 
(BMAD) in transgender 
adolescents. Bone 95: 11-19 

 

Netherlands 

 

Retrospective observational 
data analysis study 

 

Adolescents with gender 
dysphoria, n=70. 

Median age (range) 15.1 years 
(11.7 to 18.6) for transmales and 
13.5 years (11.5 to 18.3) for 
transfemales at start of GnRH 
analogues.  

Participants were included if 
they had a diagnosis of gender 
dysphoria according to DSM-IV-
TR criteria who were treated 
with GnRH analogues and then 
gender-affirming hormones. No 
concomitant treatments were 
reported. 

The study categorised 

GnRH analogues 
(triptorelin pamoate 
3.75 mg every 4 
weeks 
subcutaneously).  

 

Critical outcomes 
No critical outcomes reported 
 
Important outcomes 
Bone density: lumbar 
Lumbar spine bone mineral apparent 
density (BMAD) 
Change from starting GnRH analogue to 
starting gender-affirming hormones in 
transfemales (bone age of <15 years; 
median [range]), GnRH analogue: 0.21 
(0.17 to 0.25) g/cm3, gender-affirming 
hormones: 0.20 (0.18 to 0.24) g/cm3 
(NS); z-score GnRH analogue: −0.20 
(−1.82 to 1.18), gender-affirming 
hormones: −1.52 (−2.36 to 0.42) 
(p=0.001) 

This study was appraised using 
the Newcastle-Ottawa quality 
assessment checklist for cohort 
studies. 
 
Domain 1: Selection 
1. Somewhat representative of 
children and adolescents who 
have gender dysphoria 
2. Not applicable 
3. Via routine clinical records 
4. No 
Domain 2: Comparability 
1. No control group 
Domain 3: Outcome 
1. Via routine clinical records 
2. Yes 
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To investigate the course of 3 
bone turnover markers in 
relation to bonemineral 
density, in adolescents with 
gender dysphoria during 
GnRH analogue and gender-
affirming hormones. 

 

2001 to 2011 

 

 

participants into a young and old 
pubertal group, based on their 
bone age. The young 
transmales had a bone age of 
<14 years and the old 
transmales had a bone age of 
≥14 years. The young 
transfemales group had a bone 
age of <15 years and the old 
transfemales group ≥15 years. 

Change from starting GnRH analogue to 
starting gender-affirming hormones in 
transfemales (bone age of ≥15; median 
[range]), GnRH analogue: 0.22 (0.18 to 
0.25) g/cm3, gender-affirming hormones: 
0.22 (0.19 to 0.24) g/cm3 (NS); z-score 
GnRH analogue: −1.18 (−1.78 to 1.09), 
gender-affirming hormones: −1.15 (−2.21 
to 0.08) (p≤0.1)  
Change from starting GnRH analogue to 
starting gender-affirming hormones in 
transmales (bone age of <15 years; 
median [range]), GnRH analogue: 0.23 
(0.20 to 0.29) g/cm3, gender-affirming 
hormones: 0.23 (0.19 to 0.28) g/cm3 
(NS); z-score GnRH analogue: −0.05 
(−0.78 to 2.94), gender-affirming 
hormones: −0.84 (−2.20 to 0.87) 
(p=0.003) 
Change from starting GnRH analogue to 
starting gender-affirming hormones in 
transmales (bone age of ≥15; median 
[range]), GnRH analogue: 0.26 (0.21 to 
0.29) g/cm3, gender-affirming hormones: 
0.24 (0.20 to 0.28) g/cm3 (p≤0.01); 
z-score GnRH analogue: 0.27 (−1.60 to 
1.80), gender-affirming hormones: −0.29 
(−2.28 to 0.90) (p≤ 0.0001) 
 
Bone density; femoral 
Femoral neck BMAD 
Change from starting GnRH analogue to 
starting gender-affirming hormones in 
transfemales (bone age of <15 years; 
median [range]), GnRH analogue: 0.29 
(0.20 to 0.33) g/cm3, gender-affirming 
hormones: 0.27 (0.20 to 0.33) g/cm3 
(p≤0.1);  
z-score GnRH analogue: −0.71 (−3.35 to 

3. Follow-up rate variable across 
outcomes and no description of 
those lost 
 
Overall quality is assessed as 
poor. 

 
Other comments: Within person 
comparison. No concomitant 
treatments were reported. 
 
Source of funding: grant from 
Abbott diagnostics 
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0.37), gender-affirming hormones: −1.32 
(−3.39 to 0.21) (p≤0.1) 
Change from starting GnRH analogue to 
starting gender-affirming hormones in 
transfemales (bone age of ≥15; median 
[range]), GnRH analogue: 0.30 (0.26 to 
0.36) g/cm3, gender-affirming hormones: 
0.30 (0.26 to 0.34) g/cm3 (NS); 
z-score GnRH analogue: −0.44 (−1.37 to 
0.93), gender-affirming hormones: −0.36 
(−1.50 to 0.46) (NS) 
Change from starting GnRH analogue to 
starting gender-affirming hormones in 
transmales (bone age of <15 years; 
median [range]),  
GnRH analogue: 0.31 (0.26 to 0.36) 
g/cm3, gender-affirming hormones: 0.30 
(0.22 to 0.35) g/cm3 (NS);  
z-score GnRH analogue: −0.01 (−1.30 to 
0.91), gender-affirming hormones: −0.37 
(−2.28 to 0.47) (NS) 
Change from starting GnRH analogue to 
starting gender-affirming hormones in 
transmales (bone age of ≥15; median 
[range]), GnRH analogue: 0.33 (0.25 to 
0.39) g/cm3, gender-affirming hormones: 
0.30 (0.23 to 0.41) g/cm3 (p≤0.01);  
z-score GnRH analogue: 0.27 (−1.39 to 
1.32), gender-affirming hormones: −0.27 
(−1.91 to 1.29) (p=0.002) 
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Appendix F Quality appraisal checklists 

Newcastle-Ottawa tool for cohort studies 

Question  

Domain: Selection  

1. Representativeness of the exposed cohort Truly representative of the average [describe] in 
the community  

Somewhat representative of the average 
[describe] in the community  

Selected group of users e.g. nurses, volunteers 

No description of the derivation of the cohort 

2. Selection of the non-exposed cohort Drawn from the same community as the 
exposed cohort  

Drawn from a different source 

No description of the derivation of the non-
exposed cohort 

3. Ascertainment of exposure Secure record (e.g. surgical records)  

Structured interview  

Written self-report 

No description 

4. Demonstration that outcome of interest was 
not present at start of study 

Yes / No 

Domain: Comparability  

1. Comparability of cohorts on the basis of the 
design or analysis 

Study controls for [select most important factor] 

Study controls for any additional factor [this 
criteria could be modified to indicate specific 
control for a second important factor] 

Domain: Outcome  

1. Assessment of outcome Independent blind assessment  

Record linkage  

Self-report 

No description  

2. Was follow-up long enough for outcomes to 
occur 

  

Yes [select and adequate follow up period for 
outcome of interest]  

No  

3. Adequacy of follow up of cohorts 

 

Complete follow up (all subjects accounted for)  

Subjects lost to follow up unlikely to introduce 
bias (small number lost to follow up [select an 
adequate %] follow up or description provided of 
those lost)  

Follow up rate [select an adequate %] and no 
description of those lost 

No statement 
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Appendix G Grade profiles 

Table 2: Question 1. For children and adolescents with gender dysphoria, what is the clinical effectiveness of treatment 
with GnRH analogues compared with one or a combination of psychological support, social transitioning to the desired 
gender or no intervention? – gender dysphoria 

QUALITY Summary of findings IMPORTANCE CERTAINTY 

No of events/No of 
patients (n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Intervention Comparator Result  

Impact on gender dysphoria 

Mean±SD Utrecht Gender Dysphoria Scale1 (version(s) not reported), time point at baseline (before GnRH analogues) versus follow-up (before 

gender-affirming hormones, higher scores indicate more gender dysphoria) 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations2 

No serious 

indirectness 

Not applicable Not 

calculable 

N=41 
 

None 
 

Baseline: 53.20±7.91 

GnRH analogue: 

53.9±17.42 

P=0.333  

Critical VERY LOW 

Abbreviations: GnRH, gonadotrophin releasing hormone; P, P-value; SD, Standard deviation. 
 
1 The UGDS is a validated screening tool for both adolescents and adults to assess gender dysphoria. It consists of 12 items, to be answered on a 1- to 5-point scale, resulting 
in a sum score between 12 and 60. The higher the UGDS score the greater the gender dysphoria. 
2 Downgraded 1 level - the cohort study by de Vries et al. (2011) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control group). 

 
Table 3: Question 1. For children and adolescents with gender dysphoria, what is the clinical effectiveness of treatment 
with GnRH analogues compared with one or a combination of psychological support, social transitioning to the desired 
gender or no intervention? – mental health 

QUALITY Summary of findings IMPORTANCE CERTAINTY 

No of events/No of 
patients (n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Intervention Comparator Result  

Impact on mental health 
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QUALITY Summary of findings IMPORTANCE CERTAINTY 

No of events/No of 
patients (n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Intervention Comparator Result  

Mean±SD Beck Depression Inventory-II, time point at baseline (before GnRH analogues) versus follow-up (just before gender-affirming hormones). 

(Lower scores indicate benefit)  

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

N=41 
 

None 
 

Baseline: 8.31±7.12 

GnRH analogue: 

4.95±6.72 

P=0.004  

Critical VERY LOW 

Mean±SD Trait Anger (TPI), time point at baseline (before GnRH analogues) versus follow-up (just before gender-affirming hormones, lower scores 

indicate benefit) 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

N=41 
 

None 
 

 Baseline: 18.29±5.54 
GnRH analogue: 

17.88±5.24 

P=0.503  

Critical VERY LOW 

Mean±SD Trait Anxiety (STAI), time point at baseline (before GnRH analogues) versus follow-up (just before gender-affirming hormones, lower 

scores indicate benefit) 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

N=41 
 

None 
 

Baseline: 39.43±10.07 

GnRH analogue: 

37.95±9.38 

P=0.276  

Critical VERY LOW 

Abbreviations: GnRH, gonadotrophin releasing hormone; P, P-value; SD, Standard deviation. 
 
1 Downgraded 1 level - the cohort study by de Vries et al. (2011) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control group). 
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Table 4: Question 1. For children and adolescents with gender dysphoria, what is the clinical effectiveness of treatment 
with GnRH analogues compared with one or a combination of psychological support, social transitioning to the desired 
gender or no intervention? – body image 

QUALITY Summary of findings IMPORTA
NCE 

CERTAINTY 

No of events/No of patients 
(n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Intervention Comparator Result  

Impact on body image 

Mean±SD Body Image Scale (primary sexual characteristics), time point at baseline (before GnRH analogues) versus follow-up (just before gender-

affirming hormones, lower scores indicate benefit) 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

N=57 
 

None 
 

Baseline: 4.10±0.56 

GnRH analogue: 3.98±0.71  
P=0.145  

Important VERY LOW 

Mean±SD Body Image Scale (secondary sexual characteristics), time point at baseline (before GnRH analogues) versus follow-up (just before 

gender-affirming hormones, lower scores indicate benefit) 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

N=57 
 

None 
 

Baseline: 2.74±0.65 
GnRH analogue: 2.82±0.68 

P=0.569 

Important VERY LOW 

Mean±SD Body Image Scale (neutral characteristics), time point at baseline (before GnRH analogues) versus follow-up (just before gender-

affirming hormones, lower scores indicate benefit) 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

N=57 
 

None 
 

 

Baseline: 2.41±0.63 

GnRH analogue: 2.47±0.56 
P=0.620  

Important VERY LOW 

Abbreviations: GnRH, gonadotrophin releasing hormone; P, P-value; SD, Standard deviation. 
 
1 Downgraded 1 level - the cohort study by de Vries et al. (2011) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control group). 
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Table 5: Question 1. For children and adolescents with gender dysphoria, what is the clinical effectiveness of treatment 
with GnRH analogues compared with one or a combination of psychological support, social transitioning to the desired 
gender or no intervention? – psychosocial impact 

QUALITY Summary of findings IMPORTA
NCE 

CERTAINTY 

No of events/No of patients 
(n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Intervention Comparator Result  

Psychosocial impact 

Mean [±SD] Children’s Global Assessment Scale score, at baseline, higher scores indicate benefit) 

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

n=101 
58.72 

[±11.38] 

n=100 
56.63 

[±13.14] 

P=0.23 Important VERY LOW 

Mean [±SD] Children’s Global Assessment Scale score, at 6 months2 (higher scores indicate benefit). 

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

n=101 
60.89 

[±12.17] 

n=100 
60.29 

[±12.81] 

P=0.73 Important VERY LOW 

Mean [±SD] Children’s Global Assessment Scale score, at 12 months3 (higher scores indicate benefit). 

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

n=60 
64.70 

[±13.34] 

n=61 
62.97 

[±14.10] 

P=0.49 Important VERY LOW 

Mean [±SD] Children’s Global Assessment Scale score, at 18 months4 (higher scores indicate benefit). 

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

n=35 
67.40 

[±13.93] 

n=36 
62.53 

[±13.54] 

P=0.14 Important VERY LOW 

Mean [±SD] Children’s Global Assessment Scale score, participants at 6 months compared to baseline (higher scores indicate benefit). 

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

N=101 
N=101 

 

None 
 

Baseline: 58.72±11.38 

6 months: 60.89±12.17 

P=0.19 

Important VERY LOW 

Mean [±SD] Children’s Global Assessment Scale score, participants at 12 months compared to baseline (higher scores indicate benefit). 
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QUALITY Summary of findings IMPORTA
NCE 

CERTAINTY 

No of events/No of patients 
(n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Intervention Comparator Result  

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

N=101 
N=60 

 

None 
 

Baseline: 58.72±11.38 

12 months: 64.70±13.34 

P=0.003 

Important VERY LOW 

Mean [±SD] Children’s Global Assessment Scale score, participants at 18 months compared to baseline (higher scores indicate benefit). 

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

N=101 
N=35 

None Baseline: 58.72±11.38 

18 months: 67.40±13.93 

P<0.001 

Important VERY LOW 

Mean [±SD] Children’s Global Assessment Scale score, participants at 12 months compared to 6 months (higher scores indicate benefit). 

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

N=101 
N=60 

 

None 
 

6 months: 60.89±12.17 

12 months: 64.70±13.34 

P=0.07 

Important VERY LOW 

Mean [±SD] Children’s Global Assessment Scale score, participants at 18 months compared to 6 months (higher scores indicate benefit). 

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

N=101 
N=35 

 

None 
 

6 months: 60.89±12.17 

18 months: 67.40±13.93 

P<0.001 

Important VERY LOW 

Mean [±SD] Children’s Global Assessment Scale score, participants at 18 months compared to 12 months (higher scores indicate benefit). 

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

N=60 
N=35 

 

None 
 

12 months: 64.70±13.34 

18 months: 67.40±13.93 

P=0.35 

Important VERY LOW 

Mean [±SD] Children’s Global Assessment Scale score, in all participants (including those not treated with GnRH analogues) at 6 months2 

compared to baseline (higher scores indicate benefit). 

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

N=201 
 

None 
 

Baseline: 57.73±12.27 

6 months: 60.68±12.47 

P<0.001 

Important VERY LOW 

Mean [±SD] Children’s Global Assessment Scale score, in all participants (including those not treated with GnRH analogues) at 12 months3 

compared to baseline (higher scores indicate benefit). 
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QUALITY Summary of findings IMPORTA
NCE 

CERTAINTY 

No of events/No of patients 
(n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Intervention Comparator Result  

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

N=201 
N=121 

 

None 
 

Baseline: 57.73±12.27 

12 months: 63.31±14.41 

P<0.001 

Important VERY LOW 

Mean±SD Children’s Global Assessment Scale score, in all participants (including those not treated with GnRH analogues) at 18 months4 

compared to baseline (higher scores indicate benefit). 

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

N=201 
N=71 

 

None 
 

Baseline: 57.73±12.27 

18 months: 64.93±13.85 

P<0.001 

Important VERY LOW 

Mean±SD Children’s Global Assessment Scale score, in all participants (including those not treated with GnRH analogues) at 12 months compared 

to 6 months (higher scores indicate benefit). 

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

N=201 
N=121 

 

None 6 months: 60.68±12.47 

12 months: 63.31±14.41 

P<0.08 

Important VERY LOW 

Mean±SD Children’s Global Assessment Scale score, in all participants (including those not treated with GnRH analogues) at 18 months compared 

to 6 months (higher scores indicate benefit). 

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

N=201 
N=71 

 

None 
 

6 months: 60.68±12.47 

18 months: 64.93±13.85 

P<0.02 

Important VERY LOW 

Mean±SD Children’s Global Assessment Scale score, in all participants (including those not treated with GnRH analogues) at 18 months compared 

to 12 months (higher scores indicate benefit). 

1 cohort study 
Costa et al 2015 

Serious 
limitations1 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

N=121 
N=71 

 

None 12 months: 63.31±14.41 

18 months: 64.93±13.85 

P<0.45 

Important VERY LOW 

Mean±SD Children’s Global Assessment Scale score, time point at baseline (before GnRH analogues) versus follow-up (just before gender-

affirming hormones, higher scores indicate benefit). 
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QUALITY Summary of findings IMPORTA
NCE 

CERTAINTY 

No of events/No of patients 
(n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Intervention Comparator Result  

1 cohort study 
de Vries et al 

2011 

Serious 
limitations5 

No serious 

indirectness 

Not applicable Not 

calculable 

N=41 
 

None Baseline: 70.24±10.12 
GnRH analogue: 73.90±9.63 

P=0.005  

Important VERY LOW 

Mean±SD Child Behaviour Checklist (total T) score, time point at baseline (before GnRH analogues) versus follow-up (just before gender-affirming 

hormones, lower scores indicate benefit). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations5 

No serious 

indirectness 

Not applicable Not 

calculable 

N=54 
 

None 
 

Baseline: 60.70±12.76 
GnRH analogue: 

54.46±11.23 
P<0.001  

Important VERY LOW 

Mean±SD Child Behaviour Checklist (internalising T) score, time point at baseline (before GnRH analogues) versus follow-up (just before gender-

affirming hormones, lower scores indicate benefit). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations5 

No serious 

indirectness 

Not applicable Not 

calculable 

N=54 None 
 

Baseline: 61.00±12.21 
GnRH analogue: 52.1±9.81 

P<0.001 

Important VERY LOW 

Mean±SD Child Behaviour Checklist (externalising T) score, time point at baseline (before GnRH analogues) versus follow-up (just before gender-

affirming hormones, lower scores indicate benefit). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations5 

No serious 

indirectness 

Not applicable Not 

calculable 

N=54 None Baseline: 58.04±12.99 
GnRH analogue: 

53.81±11.86 
P=0.001  

Important VERY LOW 

Proportion of adolescents scoring in the clinical range Child Behaviour Checklist total problem scale, time point at baseline (before GnRH 

analogues) versus follow-up (just before gender-affirming hormones, lower scores indicate benefit). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations5 

No serious 

indirectness 

Not applicable Not 

calculable 

N=54 None Baseline: 44.4% 
GnRH analogue: 22,2% 

P=0.001  

Important VERY LOW 

Mean±SD Youth Self-Report (total T) score, time point at baseline (before GnRH analogues) versus follow-up (just before gender-affirming 

hormone, lower scores indicate benefit). 
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QUALITY Summary of findings IMPORTA
NCE 

CERTAINTY 

No of events/No of patients 
(n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Intervention Comparator Result  

1 cohort study 
de Vries et al 

2011 

Serious 
limitations5 

No serious 

indirectness 

Not applicable Not 

calculable 

N=54 None Baseline: 55.46±11.56 
GnRH analogue: 

50.00±10.56 
 P<0.001  

Important VERY LOW 

Mean±SD Youth Self-Report (internalising T) score, time point at baseline (before GnRH analogues) versus follow-up (just before gender-affirming 

hormones, lower scores indicate benefit). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations5 

No serious 

indirectness 

Not applicable Not 

calculable 

N=54 None Baseline: 56.04±12.49 
GnRH analogue: 

49.78±11.63 
P<0.001 

Important VERY LOW 

Mean±SD Youth Self-Report (externalising T) score, time point at baseline (before GnRH analogues) versus follow-up (just before gender-affirming 

hormones, lower scores indicate benefit). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations5 

No serious 

indirectness 

Not applicable Not 

calculable 

N=54 None Baseline: 53.30±11.87 
GnRH analogue: 49.98±9.35 

P=0.009  

Important VERY LOW 

Proportion of adolescents scoring in the clinical range Youth Self-Report (internalising T) score, time point at baseline (before GnRH analogues) 

versus follow-up (just before gender-affirming hormones, lower scores indicate benefit). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations5 

No serious 

indirectness 

Not applicable Not 

calculable 

N=54 None Baseline: 29.6% 
GnRH analogue: 11.1% 

P=0.017  

Important VERY LOW 

Mean±SD Child Behaviour Checklist score, transfemales (lower scores indicate benefit 

1 cross-sectional 
study 

Staphorsius et al 
2015 

Serious 
limitations6 

No serious 

indirectness 

Not applicable Not 

calculable 

N=8 N=10 GnRH analogue: 57.4 [±9.8] 

No GnRH analogue: 58.2 

[±9.3] 

Important VERY LOW 

Mean±SD Child Behaviour Checklist score, transmales (lower scores indicate benefit) 

1 cross-sectional 
study 

Serious 
limitations6 

No serious 

indirectness 

Not applicable Not 

calculable 

N=12 N=10 GnRH analogues: 57.5 [±9.4] 

No GnRH analogue: 63.9 

[±10.5] 

Important VERY LOW 
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QUALITY Summary of findings IMPORTA
NCE 

CERTAINTY 

No of events/No of patients 
(n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Intervention Comparator Result  

Staphorsius et al 
2015 

Abbreviations: GnRH, gonadotrophin releasing hormone; P, P-value; SD, Standard deviation. 
 
1 Downgraded 1 level - the cohort study by Costa et al. (2015) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control group). 
2 6 months from baseline (after 6 months of psychological support – both groups). 
3 12 months from baseline (delayed eligible gender dysphoria [GD] adolescents, after 12 months of psychological support; immediately eligible GD adolescents, after 12 
months of psychological support + 6 months of puberty suppression). 
4 18 months from baseline (delayed eligible gender dysphoria [GD] adolescents, after 12 months of psychological support; immediately eligible GD adolescents, after 12 
months of psychological support + 6 months of puberty suppression). 
5 Downgraded 1 level - the cohort study by de Vries et al. (2011) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control group). 

6 Downgraded 1 level - the cohort study by Staphorsius et al. (2015) was assessed as at high risk of bias (poor quality overall; lack of blinding and no randomisation). 

 

Table 6: Question 1. For children and adolescents with gender dysphoria, what is the clinical effectiveness of treatment 
with GnRH analogues compared with one or a combination of psychological support, social transitioning to the desired 
gender or no intervention? – engagement with healthcare services 

QUALITY 
Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention  Comparator Result 

Engagement with healthcare services 

Number (proportion) failing to engage with health care services (did not attend clinic), at (up to) 9 years follow-up  

1 cohort 
study 

Brik et al 
2018 

Serious 
limitations1 

No serious 

indirectness 

 
Not applicable 

 
Not 

calculable 

9/214 
(4.2%) 

None 
9 adolescents out of 214 failed 

to attend clinic and were 
excluded from the study (4.2%) 

Important 

 
VERY LOW 

Loss to follow-up 

1 cohort 
study 

Serious 
limitations2 

No serious 

indirectness 

 
Not applicable 

 201 None The sample size at baseline and 
6 months was 201, which 

dropped by 39.8% to 121 after 

Important 
 

VERY LOW 
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention  Comparator Result 

Costa et al 
2015 

Not 

calculable 

12 months and by 64.7% to 71 
at 18 months follow-up. No 

explanation of the reasons for 
loss to follow-up are reported. 

Abbreviations: GnRH, gonadotrophin releasing hormone. 
 
1 Downgraded 1 level - the cohort study by Brik et al. (2018) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control group). 

2 Downgraded 1 level - the cohort study by Costa et al. (2015) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control group). 
 

 
Table 7: Question 1. For children and adolescents with gender dysphoria, what is the clinical effectiveness of treatment 
with GnRH analogues compared with one or a combination of psychological support, social transitioning to the desired 
gender or no intervention? – stopping treatment 

QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention  Comparator Result 

Stopping treatment 

Number (proportion) stopping GnRH analogues, at (up to) 9 years follow-up  

1 cohort 
study 

Brik et al 
2018 

Serious 
limitations1 

No serious 
indirectness 

 
Not applicable 

 
Not 

calculable 

 
9/143 
(6.2%) 

None 
9/143 adolescents stopped 
GnRH analogues (6.2%)2 Important 

 
VERY LOW 

Number (proportion) stopping from GnRH analogues, at (up to) 13 years follow-up  

1 cohort 
study 

Khatchado
urian et al 

2014 

Serious 
limitations3 

No serious 
indirectness 

 
Not applicable 

 
Not 

calculable 

11/27 
(42%) 

None 

11/26 stopped GnRH analogues 
(42%)4 Important 

 
VERY LOW 

Number (proportion) stopping GnRH analogues but who wished to continue endocrine treatment, at (up to) 9 years follow-up  

App.0414
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention  Comparator Result 

1 cohort 
study 

Brik et al 
2018 

Serious 
limitations1 

No serious 
indirectness 

 
Not applicable 

 
Not 

calculable 

4/143 
(2.8%) 

None 
4/143 adolescents stopped 

GnRH analogues but wished to 
continue treatment (2.8%) 

Important 

 
VERY LOW 

Number (proportion) stopping GnRH analogues who no longer wished gender-affirming treatment, at (up to) 9 years follow-up 

1 cohort 
study 

Brik et al 
2018 

Serious 
limitations1 

No serious 
indirectness 

 
Not applicable 

 
Not 

calculable 

5/143 
(3.5%) 

None 5/143 adolescents stopped 
GnRH analogues and no longer 

wished to continue gender-
affirming treatment (3.5%) 

Important 

 
 

VERY LOW 

Abbreviations: GnRH, gonadotrophin releasing hormone. 
 
1 Downgraded 1 level - the cohort study by Brik et al. (2018) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control group). 

2 Median duration of 0.8 years (range 0.1 to 3.0). Five adolescents stopped treatment because they no longer wished to receive gender-affirming treatment for various 
reasons. In 4 adolescents (all transmales), although they wanted to continue treatments for gender dysphoria, GnRH analogues were stopped mainly because of adverse 
effects (such as mood and emotional lability).                                                                                                                       
3 Downgraded 1 level - the cohort study by Khatchadourian et al. (2014) was assessed as at high risk of bias (poor quality overall; lack of blinding, no control group and high 

number of participants lost to follow-up). 

4 Because of transitioning to gender-affirming hormones or gender-affirming surgery, adverse effects (such as mood and emotional lability) or no longer wishing to pursue 
transition. 

 
 
Table 8. Question 2. For children and adolescents with gender dysphoria, what is the short-term and long-term safety of 
GnRH analogues compared with one or a combination of psychological support, social transitioning to the desired gender 
or no intervention? – bone density 

QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

Bone density: change in lumbar BMAD 

Change in lumbar spine BMAD from baseline to 1 year in transfemales 

App.0415
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

1 
observatio
nal study 

Joseph et 
al. (2019) 

 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable N=31 None 

Mean (SD), g/cm3 

Baseline: 0.235 (0.030) 
1 year: 0.233 (0.029) 

p=0.459 
 

z-score 
Baseline: 0.859 (0.154) 
1 year: −0.228 (1.027) 

p=0.000 

IMPORTANT VERY LOW 

Change in lumbar spine BMAD from baseline to 1 year in transmales 

1 
observatio
nal study 

Joseph et 
al. (2019) 

 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=39 None 

Mean (SD), g/cm3 

Baseline: 0.196 (0.035) 
1 year: 0.201 (0.033) 

p=0.074 
 

z-score 
Baseline: −0.186 (1.230) 
1 year: −0.541 (1.396) 

p=0.006 

IMPORTANT VERY LOW 

Change in lumbar spine BMAD from baseline to 2 years in transfemales 

1 
observatio
nal study 

Joseph et 
al. (2019) 

 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=10 None 

Mean (SD), g/cm3 

Baseline: 0.240 (0.027) 
2 years: 0.240 (0.030) 

p=0.865 
 

z-score 
Baseline: 0.486 (0.809) 
2 years: −0.279 (0.930) 

p=0.000 

IMPORTANT VERY LOW 

Change in lumbar spine BMAD from baseline to 2 years in transmales 

1 
observatio
nal study 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=21 None 

Mean (SD), g/cm3 

Baseline: 0.195 (0.058) 
2 years: 0.198 (0.055) 

p=0.433 
 

IMPORTANT VERY LOW 

App.0416
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

Joseph et 
al. (2019) 

 

z-score 
Baseline: −0.361 (1.439) 
2 years: −0.913 (1.318) 

p=0.001 

Change in lumbar BMAD from starting GnRH analogue (mean age 14.9±1.9) to starting gender-affirming hormones (mean age 16.6±1.4) in 
transfemales 

1 
observatio
nal study 

Klink et al. 
2015 

Serious 
limitations2 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=11 
 
 

N=12 

None 

Mean (SD), g/cm3 

GnRH analogue: 0.22 (0.03) 
Gender-affirming hormones: 

0.22 (0.02) 
NS 

 
z-score 

GnRH analogue: −0.44 (1.10) 
Gender-affirming hormones: 

−0.90 (0.80) 
p-value: NS 

IMPORTANT VERY LOW 

Change in lumbar BMAD from starting GnRH analogue (mean age 15.0±2.0) to starting gender-affirming hormones (mean age 16.4±2.3) in 
transmales 

1 
observatio
nal study 

Klink et al. 
2015 

Serious 
limitations2 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=18 None 

Mean (SD), g/cm3 

GnRH analogue: 0.25 (0.03) 
Gender-affirming hormones: 

0.24 (0.02) 
NS 

 
z-score 

GnRH analogue: 0.28 (0.90) 
Gender-affirming hormones: 

−0.50 (0.81) 
p-value: 0.004 

IMPORTANT VERY LOW 

Change in lumbar BMAD from starting GnRH analogue to starting gender-affirming hormones in transfemales (bone age of <15 years) 

1 
observatio
nal study 

Vlot et al. 
2017 

Serious 
limitations3 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=15 None 

Median (range), g/cm3 

GnRH analogue: 0.21 (0.17 to 
0.25) 

Gender-affirming hormones: 
0.20 (0.18 to 0.24) 

IMPORTANT VERY LOW 

App.0417
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

 NS 
 

z-score 
GnRH analogue: −0.20 (−1.82 to 

1.18) 
Gender-affirming hormones: 

−1.52 (−2.36 to 0.42) 
p-value: <0.01 

Change in lumbar BMAD from starting GnRH analogue to starting gender-affirming hormones in transfemales (bone age of ≥15) 

1 
observatio
nal study 

Vlot et al. 
2017 

 

Serious 
limitations3 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=5 None 

Median (range), g/cm3 

GnRH analogue: 0.22 (0.18 to 
0.25) 

Gender-affirming hormones: 
0.22 (0.19 to 0.24) 

NS 
 

z-score 
GnRH analogue: −1.18 (−1.78 to 

1.09) 
Gender-affirming hormones: 

−1.15 (−2.21 to 0.08) 
p-value: p≤0.1 

IMPORTANT VERY LOW 

Change in lumbar BMAD from starting GnRH analogue to starting gender-affirming hormones in transmales (bone age of <14 years) 

1 
observatio
nal study 

Vlot et al. 
2017 

 

Serious 
limitations3 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=11 None 

Median (range), g/cm3 

GnRH analogue: 0.23 (0.20 to 
0.29) 

Gender-affirming hormones: 
0.23 (0.19 to 0.28) 

NS 
 

z-score 
GnRH analogue: −0.05 (−0.78 to 

2.94) 
Gender-affirming hormones: 

−0.84 (−2.20 to 0.87) 
p-value: ≤0.01 

IMPORTANT VERY LOW 

App.0418
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

Change in lumbar BMAD from starting GnRH analogue to starting gender-affirming hormones in transmales (bone age of ≥14) 

1 
observatio
nal study 

Vlot et al. 
2017 

 

Serious 
limitations3 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=23 None 

Median (range), g/cm3 

GnRH analogue: 0.26 (0.21 to 
0.29) 

Gender-affirming hormones: 
0.24 (0.20 to 0.28) 

p≤0.01 
 

z-score 
GnRH analogue: 0.27 (−1.60 to 

1.80) 
Gender-affirming hormones: 

−0.29 (−2.28 to 0.90) 
p-value: p ≤ 0.01) 

IMPORTANT VERY LOW 

Bone density: change in lumbar BMD 

Change in lumbar spine BMD from baseline to 1 year in transfemales 

1 
observatio
nal study 

Joseph et 
al. (2019) 

 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=31 None 

Mean (SD), kg/m2 

Baseline: 0.860 (0.154) 
1 year: 0.859 (0.129) 

p=0.962 
 

z-score 
Baseline: −0.016 (1.106) 
1 year: −0.461 (1.121) 

p=0.003 

IMPORTANT VERY LOW 

Change in lumbar spine BMD from baseline to 1 year in transmales 

1 
observatio
nal study 

Joseph et 
al. (2019) 

 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=39 None 

Mean (SD), kg/m2 

Baseline: 0.694 (0.149) 
1 year: 0.718 (0.124) 

p=0.006 
 

z-score 
Baseline: −0.395 (1.428) 
1 year: −1.276 (1.410) 

p=0.000 

IMPORTANT VERY LOW 

App.0419
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

Change in lumbar spine BMD from baseline to 2 years in transfemales 

1 
observatio
nal study 

Joseph et 
al. (2019) 

 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=10 None 

Mean (SD), kg/m2 

Baseline: 0.867 (0.141) 
2 years: 0.878 (0.130) 

p=0.395 
 

z-score 
Baseline: 0.130 (0.972) 
2 years: −0.890 (1.075) 

p=0.000 

IMPORTANT VERY LOW 

Change in lumbar spine BMD from baseline to 2 years in transmales 

1 
observatio
nal study 

Joseph et 
al. (2019) 

 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=21 None 

Mean (SD), kg/m2 

Baseline: 0.695 (0.220) 
2 years: 0.731 (0.209) 

p=0.058 
 

z-score 
Baseline: −0.715 (1.406) 
2 years: −2.000 (1.384) 

p=0.000 

IMPORTANT VERY LOW 

Change in lumbar BMD from starting GnRH analogue (mean age 14.9±1.9) to starting gender-affirming hormones (mean age 16.6±1.4) in 
transfemales 

1 
observatio
nal study 

Klink et al. 
2015 

Serious 
limitations2 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=12 
 
 

N=11 

None 

Mean (SD), g/m2 

GnRH analogue: 0.84 (0.13) 
Gender-affirming hormones: 

0.84 (0.11) 
NS 

 
z-score 

GnRH analogue: −0.77 (0.89) 
Gender-affirming hormones: 

−1.01 (0.98) 
NS 

IMPORTANT VERY LOW 

Change in lumbar BMD from starting GnRH analogue (mean age 15.0±2.0) to starting gender-affirming hormones (mean age 16.4±2.3) in 
transmales 

App.0420
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

1 
observatio
nal study 

Klink et al. 
2015 

Serious 
limitations2 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=18 None 

Mean (SD), g/m2 

GnRH analogue: 0.95 (0.12) 
Gender-affirming hormones: 

0.91 (0.10) 
p-value: 0.006 

 
z-score 

GnRH analogue: 0.17 (1.18) 
Gender-affirming hormones: 

−0.72 (0.99) 
p-value: <0.001 

IMPORTANT VERY LOW 

Bone density: change in femoral neck (hip) BMD 

Change in femoral neck BMD from baseline to 1 year in transfemales 

1 
observatio
nal study 

Joseph et 
al. (2019) 

 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=31 None 

Mean (SD), kg/m2 

Baseline: 0.894 (0.118) 
1 year: 0.905 (0.104) 

p=0.571 
 

z-score 
Baseline: 0.157 (0.905) 
1 year: −0.340 (0.816) 

p=0.002 

IMPORTANT VERY LOW 

Change from baseline to 1 year in femoral neck BMD in transmales 

1 
observatio
nal study 

Joseph et 
al. (2019) 

 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=39 None 

Mean (SD), kg/m2 

Baseline: 0.772 (0.137) 
1 year: 0.785 (0.120) 

p=0.797 
 

z-score 
Baseline: −0.863 (1.215) 
1 year: −1.440 (1.075) 

p=0.000 

IMPORTANT VERY LOW 

Change from baseline to 2 years in femoral neck BMD in transfemales 

App.0421
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

1 
observatio
nal study 

Joseph et 
al. (2019) 

 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=10 None 

Mean (SD), kg/m2 

Baseline: 0.920 (0.116) 
2 years: 0.910 (0.125) 

p=0.402 
 

z-score 
Baseline: 0.450 (0.781) 
2 years: −0.600 (1.059) 

p=0.002 

IMPORTANT VERY LOW 

Change from baseline to 2 years in femoral neck BMD in transmales 

1 
observatio
nal study 

Joseph et 
al. (2019) 

 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=21 None 

Mean (SD), kg/m2 

Baseline: 0.766 (0.215) 
2 years: 0.773 (0.197) 

p=0.604 
 

z-score 
Baseline: −1.075 (1.145) 
2 years: −1.779 (0.816) 

p=0.001 

IMPORTANT VERY LOW 

Bone density: change in femoral neck (hip) BMAD 

Change from starting GnRH analogue to starting gender-affirming hormones in femoral neck BMAD in transfemales (bone age of <15 years) 

1 
observatio
nal study 

Vlot et al. 
2017 

 

Serious 
limitations3 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=16 None 

Median (range), g/cm3 

GnRH analogue: 0.29 (0.20 to 
0.33) 

Gender-affirming hormones: 
0.27 (0.20 to 0.33) 

p≤0.1 
 

z-score 
GnRH analogue: −0.71 (−3.35 to 

0.37) 
Gender-affirming hormones: 

−1.32 (−3.39 to 0.21) 
p≤0.1 

IMPORTANT VERY LOW 

Change in femoral neck BMAD from starting GnRH analogue to starting gender-affirming hormones in transfemales (bone age of ≥15) 

App.0422
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

1 
observatio
nal study 

Vlot et al. 
2017 

 

Serious 
limitations3 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=6 None 

Median (range), g/cm3 

GnRH analogue: 0.30 (0.26 to 
0.36) 

Gender-affirming hormones: 
0.30 (0.26 to 0.34) 

NS 
 

z-score 
GnRH analogue: −0.44 (−1.37 to 

0.93) 
Gender-affirming hormones: 

−0.36 (−1.50 to 0.46) 
NS 

IMPORTANT VERY LOW 

Change in femoral neck BMAD from starting GnRH analogue to starting gender-affirming hormones in transmales (bone age of <14 years) 

1 
observatio
nal study 

Vlot et al. 
2017 

 

Serious 
limitations3 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=10 None 

Median (range), g/cm3 

GnRH analogue: 0.31 (0.26 to 
0.36) 

Gender-affirming hormones: 
0.30 (0.22 to 0.35) 

NS 
 

z-score 
GnRH analogue: −0.01 (−1.30 to 

0.91) 
Gender-affirming hormones: 

−0.37 (−2.28 to 0.47) 
NS 

IMPORTANT VERY LOW 

Change in femoral neck BMAD from starting GnRH analogue to starting gender-affirming hormones in transmales (bone age of ≥14) 

1 
observatio
nal study 

Vlot et al. 
2017 

 

Serious 
limitations3 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=23 None 

Median (range), g/cm3 

GnRH analogue: 0.33 (0.25 to 
0.39) 

Gender-affirming hormones: 
0.30 (0.23 to 0.41) 

p-value: ≤0.01 
 

z-score 

IMPORTANT VERY LOW 

App.0423
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

GnRH analogue: 0.27 (−1.39 to 
1.32) 

Gender-affirming hormones: 
−0.27 (−1.91 to 1.29) 

p-value: ≤0.01 

Bone density: change in femoral area BMD 

Change in femoral BMD from starting GnRH analogue (mean age 14.9±1.9) to starting gender-affirming hormones (mean age 16.6±1.4) in 
transfemales 

1 
observatio
nal study 

Klink et al. 
2015 

Serious 
limitations2 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=14 
 
 

N=6 

None 

Mean (SD), g/m2 

GnRH analogue: 0.88 (0.12) 
Gender-affirming hormones: 

0.87 (0.08) 
NS 

 
z-score 

GnRH analogue: −0.66 (0.77) 
Gender-affirming hormones: 

−0.95 (0.63) 
NS 

IMPORTANT VERY LOW 

Change in femoral BMD from starting GnRH analogue (mean age 15.0±2.0) to starting gender-affirming hormones (mean age 16.4±2.3) in 
transmales 

1 
observatio
nal study 

Klink et al. 
2015 

Serious 
limitations2 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=18 
 
 

N=13 

None 

Mean (SD), g/m2 

GnRH analogue: 0.92 (0.10) 
Gender-affirming hormones: 

0.88 (0.09) 
p-value: 0.005 

 
z-score 

GnRH analogue: 0.36 (0.88) 
Gender-affirming hormones: 

−0.35 (0.79) 
p-value: 0.001 

IMPORTANT VERY LOW 

Bone density: change in femoral area BMAD 

Change in femoral BMAD from starting GnRH analogue (mean age 14.9±1.9) to starting gender-affirming hormones (mean age 16.6±1.4) in 
transfemales 

App.0424
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

1 
observatio
nal study 

Klink et al. 
2015 

Serious 
limitations2 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=12 
 
 

N=10 

None 

Mean (SD), g/cm3 

GnRH analogue: 0.28 (0.04) 
Gender-affirming hormones: 

0.26 (0.04) 
NS 

 
z-score 

GnRH analogue: −0.93 (1.22) 
Gender-affirming hormones: 

−1.57 (1.74) 
p-value: NS 

IMPORTANT VERY LOW 

Change in femoral BMAD from starting GnRH analogue (mean age 15.0±2.0) to starting gender-affirming hormones (mean age 16.4±2.3) in 
transmales 

1 
observatio
nal study 

Klink et al. 
2015 

Serious 
limitations2 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=18 
 
 

N=18 

None 

Mean (SD), g/cm3 

GnRH analogue: 0.32 (0.04) 
Gender-affirming hormones: 

0.31 (0.04) 
NS 

 
z-score 

GnRH analogue: 0.01 (0.70) 
Gender-affirming hormones: 

−0.28 (0.74) 
NS 

IMPORTANT VERY LOW 

Abbreviations: BMAD, bone mineral apparent density; BMD, bone mineral density; GnRH, gonadotrophin releasing hormone; NS, not significant; SD, 
standard deviation. 
 
1 Downgraded 1 level - the cohort study by Joseph et al. (2019) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control group). 

2 Downgraded 1 level - the cohort study by Klink et al. (2015) was assessed as at high risk of bias (poor quality overall; lack of blinding, no randomisation, no control group and 

high number of participants lost to follow-up). 

3 Downgraded 1 level - the cohort study by Vlot et al. (2017) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control). 
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Table 9 Question 2: For children and adolescents with gender dysphoria, what is the short-term and long-term safety of 
GnRH analogues compared with one or a combination of psychological support, social transitioning to the desired gender 
or no intervention? – cognitive development or functioning 

QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study 
 

Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

Cognitive development or functioning (1 cross-sectional study) 

IQ (4 subscales: arithmetic, vocabulary, picture arrangement, and block design) at a single time point between GnRH analogue treated and 
untreated transfemales 
1 Cross-
sectional 
study 
Staphorsiu
s et al. 
2015 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=8 
Mean (SD) 
94.0 (10.3) 

 

N=10 
Mean (SD) 

109.4 (21.2) 

NR 
 

IMPORTANT VERY LOW 

IQ (4 subscales: arithmetic, vocabulary, picture arrangement, and block design) at a single time point between GnRH analogue treated and 
untreated transmales 
1 Cross-
sectional 
study 
Staphorsiu
s et al. 
2015 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=12 
Mean (SD) 
95.8 (15.6) 

 

N=10 
Mean (SD) 
98.5 (15.9) 

NR 
 

IMPORTANT VERY LOW 

Reaction time at a single time point between GnRH analogue treated and untreated transfemales 

1 Cross-
sectional 
study 
Staphorsiu
s et al. 
2015 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=8 
Mean (SD) 
10.9 (4.1) 

 

N=10 
Mean (SD) 

9.9 (3.1) 

NR 
 

IMPORTANT VERY LOW 

Reaction time at a single time point between GnRH analogue treated and untreated transmales 

1 Cross-
sectional 
study 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=12 
Mean (SD) 

9.9 (3.1) 
 

N=10 
Mean (SD) 
10.0 (2.0) 

NR 
 

IMPORTANT VERY LOW 
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study 
 

Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

Staphorsiu
s et al. 
2015 

Accuracy at a single time point between GnRH analogue treated and untreated transfemales 

1 cohort  
study 
Staphorsiu
s et al. 
2015 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=8 
Mean (SD) 
73.9 (9.1) 

 

N=10 
Mean (SD) 
83.4 (9.5) 

NR IMPORTANT VERY LOW 

Accuracy at a single time point between GnRH analogue treated and untreated transmales 

1 cohort 
study 
Staphorsiu
s et al. 
2015 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=12 
Mean (SD) 
85.7 (10.5) 

 

N=10 
Mean (SD) 
88.8 (9.7) 

NR IMPORTANT VERY LOW 

Abbreviations: GnRH, gonadotrophin releasing hormone; NR, not reported; P, P-value; SD, Standard deviation. 
 
1 Downgraded 1 level - the cohort study by Staphorsius et al. (2015) was assessed as at high risk of bias (poor quality overall; lack of blinding and no randomisation). 

 

 
Table 10: Question 2: In children and adolescents with gender dysphoria, what is the short-term and long-term safety of 
GnRH analogues compared with one or a combination of psychological support, social transitioning to the desired gender 
or no intervention? – other safety outcomes 

QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

Other safety outcomes: change in serum creatinine 

Change in serum creatinine (micromol/l) between baseline and 1 year in transfemales 
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QUALITY 

Summary of findings 

IMPORTANCE CERTAINTY 
No of events/No of 
patients% (n/N%) 

Effect 

Study  Risk of bias Indirectness Inconsistency Imprecision Intervention Comparator Result 

1 
observatio
nal study 
Schagen et 
al. 2016 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=28 None 

Mean (SD)  
Baseline: 70 (12) 
1 year: 66 (13) 
p-value: 0.20 

IMPORTANT VERY LOW 

Change in serum creatinine (µmol/l) between baseline and 1 year in transmales 

1 
observatio
nal study 
Schagen et 
al. 2016 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

N=29 None 

Mean (SD)  
Baseline: 73 (8) 
1 year: 68 (13) 
p-value: 0.01  

IMPORTANT VERY LOW 

Other safety outcomes: liver enzymes 

Presence of elevated liver enzymes (AST, ALT, and glutamyl transferase) between baseline and during treatment 

1 
observatio
nal study 
Schagen et 
al. 2016 

Serious 
limitations1 

No serious 
indirectness 

Not applicable 
Not 
calculable 

39 None 

Glutamyl transferase was not 
elevated at baseline or during 

treatment in any subject.  
Mild elevations of AST and ALT 
above the reference range were 

present at baseline 
but were not more prevalent 

during treatment than at 
baseline. 

Glutamyl transferase, AST, and 
ALT levels did not significantly 

change from baseline to 12 
months of treatment. 

IMPORTANT VERY LOW 

Other safety outcomes: adverse effects 

Proportion of patients reporting adverse effects 

1 cohort 
study 
Khatchado
urian et al 
2014 

Serious 
limitations2 

No serious 
indirectness 

Not applicable Not 
calculable2 

27 
 

None 
 

3/27 adolescents3 Important VERY LOW 

App.0428



 

123 
 

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; GnRH, gonadotrophin releasing hormone; P, P-value; SD, standard 
deviation. 
 
1 Downgraded 1 level - the cohort study by Schagen et al. (2016) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control). 

2 Downgraded 1 level - the cohort study by Khatchadourian et al. (2014) was assessed as at high risk of bias (poor quality overall; lack of blinding, no control group and high 

number of participants lost to follow-up). 

3 1 transmale developed sterile abscesses; they were switched from leuprolide acetate to triptorelin, and this was well tolerated. 1 transmale developed leg pains and 
headaches, which eventually resolved without treatment. 1 participant gained 19 kg within 9 months of initiating GnRH analogues. 
 
 

Table 11: Question 4. From the evidence selected, are there any subgroups of children and adolescents with gender 
dysphoria that may derive more (or less) advantage from treatment with GnRH analogues than the wider population of 
children and adolescents with gender dysphoria? – critical outcomes 

QUALITY Summary of findings IMPORTANCE CERTAINTY 

No of events/No of 
patients (n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Sex 
assigned at 
birth males 

Sex 
assigned at 

birth 
females 

Result  

Subgroups: sex assigned at birth males compared with sex assigned at birth females 

Impact on gender dysphoria 

Mean [±SD] Utrecht Gender Dysphoria Scale (version(s) not reported), time point at baseline (before GnRHa) versus follow-up (just before gender-

affirming hormones).  

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

n-NR2 
score at T0 

47.95 
[±9.70] 

score at T1 
49.67 
[±9.47] 

n-NR2 
score at T0 

56.57 
[±3.89] 

score at T1 
56.62 
[±4.0] 

F-ratio 15.98 (df, errdf: 

1,39), P<0.001  

Critical VERY LOW 

Impact on mental health 

Mean [±SD] Beck Depression Inventory-II, time point at baseline (T0 before GnRH analogues) versus follow-up (T1 just before gender-affirming 

hormones). 
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QUALITY Summary of findings IMPORTANCE CERTAINTY 

No of events/No of 
patients (n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Sex 
assigned at 
birth males 

Sex 
assigned at 

birth 
females 

Result  

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

n-NR2 
score at T0 

5.71 
[±4.31] 

score at T1 
3.50 

[±4.58] 

n-NR2 
score at T0 

10.34 
[±8.24] 

score at T1 
6.09 

[±7.93] 

F-ratio 3.85 (df, errdf: 

1,39), P=0.057  

Critical VERY LOW 

Mean [±SD] Trait Anger (TPI), time point at baseline (T0 before GnRH analogues) versus follow-up (T1 just before gender-affirming hormones). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

n-NR2 
score at T0 

5.22 
[±2.76] 

score at T1 
5.00 

[±3.07] 

n-NR2 
score at T0 

6.43 
[±2.78] 

score at T1 
6.39 

[±2.59] 

F-ratio 5.70 (df, errdf: 

1,39), P=0.022  

Critical VERY LOW 

Mean [±SD] Trait Anxiety (STAI), time point at baseline (T0 before GnRH analogues) versus follow-up (T1 just before gender-affirming hormones). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

n-NR2 
score at T0 

4.33 
[±2.68] 

score at T1 
4.39 

[±2.64] 

n-NR2 
score at T0 

7.00 
[±2.36] 

score at T1 
6.17 

[±2.69] 

F-ratio 16.07 (df, errdf: 

1,39), P<0.001  

Critical VERY LOW 

Abbreviations: GnRH, gonadotrophin releasing hormone; NR, not reported; P, P-value; SD, Standard deviation. 
 

1 Downgraded 1 level - the cohort study by de Vries et al. (2011) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control group). 

2 The overall sample size completing the outcome at both time points was 41. 
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Table 11: Question: 4. From the evidence selected, are there any subgroups of children and adolescents with gender 
dysphoria that may derive more (or less) advantage from treatment with GnRH analogues than the wider population of 
children and adolescents with gender dysphoria? – important outcomes 

QUALITY Summary of findings IMPORTA
NCE 

CERTAINTY 

No of events/No of 
patients (n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Sex 
assigned at 
birth males 

Sex 
assigned at 

birth 
females 

Result  

Subgroups: sex assigned at birth males compared with sex assigned at birth females 

Impact on body image 

Mean [±SD] Body Image Scale (primary sexual characteristics), time point at baseline (T0 before GnRH analogues) versus follow-up (T1 just before 

gender-affirming hormones). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

n-NR2 
score at T0 

4.02 
[±0.16] 

score at T1 
3.74 

[±0.78] 

n-NR2 
score at T0 

4.16 
[±0.52] 

score at T1 
4.17 

[±0.58] 

F-ratio 4.11 (df, errdf: 1,55), 

P=0.047  

Important VERY LOW 

Mean [±SD] Body Image Scale (secondary sexual characteristics), time point at baseline (T0 before GnRH analogues) versus follow-up (T1 just 

before gender-affirming hormones). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

n-NR2 
score at T0 

2.66 
[±0.50] 

score at T1 
2.39 

[±0.69] 

n-NR2 
score at T0 

2.81 
[±0.76] 

score at T1 
3.18 

[±0.42] 

F-ratio 11.57 (df, errdf: 1,55), 

P=0.0013 

Important VERY LOW 

Mean [±SD] Body Image Scale (neutral characteristics), time point at baseline (T0 before GnRH analogues) versus follow-up (T1 just before 

gender-affirming hormones). 
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QUALITY Summary of findings IMPORTA
NCE 

CERTAINTY 

No of events/No of 
patients (n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Sex 
assigned at 
birth males 

Sex 
assigned at 

birth 
females 

Result  

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

n-NR2 
score at T0 

2.60 
[±0.58] 

score at T1 
2.32 

[±0.59] 

n-NR2 
score at T0 

2.24 
[±0.62] 

score at T1 
2.61 

[±0.50] 

F-ratio 0.081 (df, errdf: 1,55), 

P=0.7773  

Important VERY LOW 

Psychosocial impact 

Mean [±SD] Children’s Global Assessment Scale score, at baseline.  

1 cohort study 
Costa et al 2015 

Serious 
limitations4 

No serious 

indirectness 

No serious 

inconsistency 

Not 

calculable 

n=not 
reported 

55.4 
[±12.7] 

n=not 
reported 

59.2 
[±11.8] 

t-test 2.15; P=0.035 Important VERY LOW 

Mean [±SD] Children’s Global Assessment Scale score, time point at baseline (T0 before GnRH analogues) versus follow-up (T1 just before 

gender-affirming hormones). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

n-NR6 
score at T0 

73.10  
[±8.84] 

score at T1 
77.33  
[±8.69] 

n-NR6 
score at T0 

67.25  
[±11.06] 

score at T1 
70.30  
[±9.44] 

F-ratio 5.77 (df, errdf: 1,39), 

P=0.021  

Important VERY LOW 

Mean [±SD] Child Behaviour Checklist (total T) score, time point at baseline (T0 before GnRH analogues) versus follow-up (T1 just before gender-

affirming hormones). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

n-NR7 
score at T0 

59.42  
[±11.78] 

score at T1 
50.38  

n-NR7 
score at T0 

61.73 
[±13.60] 

F-ratio 2.64 (df, errdf: 1,52), 

P=0.110  

Important VERY LOW 
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QUALITY Summary of findings IMPORTA
NCE 

CERTAINTY 

No of events/No of 
patients (n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Sex 
assigned at 
birth males 

Sex 
assigned at 

birth 
females 

Result  

[±10.57] score at T1 
57.73 

[±10.82] 

Mean [±SD] Child Behaviour Checklist (internalising T) score, time point at baseline (T0 before GnRH analogues) versus follow-up (T1 just before 

gender-affirming hormones). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

n-NR7 
score at T0 

60.00  
[±9.51] 

score at T1 
52.17  
[±9.81] 

n-NR7 
score at T0 

61.80 
[±14.12] 

score at T1 
56.30 

[±10.33] 

F-ratio 1.16 (df, errdf: 1,52), 

P=0.286 

Important VERY LOW 

Mean [±SD] Child Behaviour Checklist (externalising T) score, time point at baseline (T0 before GnRH analogues) versus follow-up (T1 just before 

gender-affirming hormones). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

n-NR7 
score at T0 

54.71  
[±12.91] 

score at T1 
48.75 

[±10.22] 

n-NR7 
score at T0 

60.70 
[±12.64] 

score at T1 
57.87 

[±11.66] 

F-ratio 6.29 (df, errdf: 1,52), 

P=0.015  

Important VERY LOW 

Mean [±SD] Youth Self-Report (total T) score, time point at baseline (T0 before GnRH analogues) versus follow-up (T1 just before gender-affirming 

hormones). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

n-NR7 
score at T0 

53.56  
[±12.26] 

score at T1 
47.84  

[±10.86] 

n-NR7 
score at T0 

57.10 
[±10.87] 

score at T1 
51.86 

[±10.11] 

F-ratio 1.99 (df, errdf: 1,52), 

P=0.164  

Important VERY LOW 
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QUALITY Summary of findings IMPORTA
NCE 

CERTAINTY 

No of events/No of 
patients (n/N%) 

Effect  

Study  Risk of 
bias 

Indirectness 
 

Inconsistency Imprecision Sex 
assigned at 
birth males 

Sex 
assigned at 

birth 
females 

Result  

Mean [±SD] Youth Self-Report (internalising T) score, time point at baseline (T0 before GnRH analogues) versus follow-up (T1 just before gender-

affirming hormones). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

n-NR7 
score at T0 

55.88  
[±11.81] 

score at T1 
49.24  

[±12.24] 

n-NR7 
score at T0 

56.17 
[±13.25] 

score at T1 
50.24 

[±11.28] 

F-ratio 0.049 (df, errdf: 1,52), 

P=0.825 

Important VERY LOW 

Mean [±SD] Youth Self-Report (externalising T) score, time point at baseline (T0 before GnRHa) versus follow-up (T1 just before gender-affirming 

hormones). 

1 cohort study 
de Vries et al 

2011 

Serious 
limitations1 

No serious 

indirectness 

Not applicable Not 

calculable 

n-NR7 
score at T0 

48.72  
[±11.83] 

score at T1 
46.52 

[±9.23] 

n-NR7 
score at T0 

57.24 
[±10.59] 

score at T1 
52.97 
[±8.51] 

F-ratio 9.14 (df, errdf: 1,52), 

P=0.004  

Important VERY LOW 

Abbreviations: GnRH, gonadotrophin releasing hormone; NR, not reported; P, P-value; SD, Standard deviation. 
 

1 Downgraded 1 level - the cohort study by de Vries et al. (2011) was assessed as at high risk of bias (poor quality overall; lack of blinding and no control group). 

2 The overall sample size completing the outcome at both time points was 57. 
3 There was a significant interaction effect between sex assigned at birth and BDI between T0 and T1; sex assigned at birth females became more dissatisfied with their 
secondary  F (df, errdf), P: 14.59 (1,55), P<0.001) and neutral  F (df, errdf), P: 15.26 (1,55), P<0.001) sex characteristics compared with sex assigned at birth males. 

4 Serious limitations – the cohort study by Costa et al. 2015 was assessed as at high risk of bias (poor quality). 
5 At baseline, CGAS scores were not associated with any demographic variable, in both sex assigned at birth males and females. There were no statistically significant 
differences in CGAS scores between gender dysphoric sex assigned at birth males and females in all follow-up evaluations (P>0.1; full data not reported). 
6 The overall sample size completing the outcome at both time points was 41 
7 The overall sample size completing the outcome at both time points was 54. 
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Glossary 

Beck Depression 
Inventory-II (BDI-II) 

The BDI-II is a tool for assessing depressive symptoms. There 
are no specific scores to categorise depression severity, but it is 
suggested that 0 to 13 is minimal symptoms, 14 to 19 is mild 
depression, 20 to 28 is moderate depression, and severe 
depression is 29 to 63. 

Body Image Scale 
(BIS) 

The BIS is used to measure body satisfaction. The scale consists 
of 30 body features, which the person rates on a 5-point scale. 
Each of the 30 items falls into one of 3 basic groups based on its 
relative importance as a gender-defining body feature: primary sex 
characteristics, secondary sex characteristics, and neutral body 
characteristics. A higher score indicates more dissatisfaction. 

Bone mineral 
apparent density 
(BMAD) 

BMAD is a size adjusted value of bone mineral density (BMD) 
incorporating body size measurements using UK norms in 
growing adolescents. 

Child Behaviour 
Checklist (CBCL) 

CBCL is a checklist parents complete to detect emotional and 
behavioural problems in children and adolescents.  

Children’s Global 
Assessment Scale 
(CGAS) 

The CGAS tool is a validated measure of global functioning on a 
single rating scale from 1 to 100. Lower scores indicate poorer 
functioning. 

Gender The roles, behaviours, activities, attributes, and opportunities that 
any society considers appropriate for girls and boys, and women 
and men. 

Gender dysphoria Discomfort or distress that is caused by a discrepancy between a 
person’s gender identity (how they see themselves regarding 
their gender) and that person’s sex assigned at birth (and the 
associated gender role, and/or primary and secondary sex 
characteristics). 

Gonadotrophin 
releasing hormone 
(GnRH) analogues  

GnRH analogues competitively block GnRH receptors to prevent 
the spontaneous release of 2 gonadotropin hormones, Follicular 
Stimulating Hormone (FSH) and Luteinising Hormone (LH) from 
the pituitary gland. The reduction in FSH and LH secretion 
reduces oestradiol secretion from the ovaries in those whose sex 
assigned at birth was female and testosterone secretion from the 
testes in those whose sex assigned at birth was male. 

Sex assigned at birth Sex assigned at birth (male or female) is a biological term and is 
based on genes and how external and internal sex and 
reproductive organs work and respond to hormones. Sex is the 
label that is recorded when a baby's birth is registered. 

Tanner stage Tanner staging is a scale of physical development. 

Trait Anger 
Spielberger scales of 
the State-Trait 
Personality Inventory 
(TPI) 

The TPI is a validated 20-item inventory tool which measures the 
intensity of anger as the disposition to experience angry feelings 
as a personality trait. Higher scores indicate greater anger. 

Transgender 
(including transmale 
and transfemale) 

Transgender is a term for someone whose gender identity is not 
congruent with their birth-registered sex. A transmale is a person 
who identifies as male and a transfemale is a person who 
identifies as female. 
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Utrecht Gender 
Dysphoria Scale 
(UGDS)  

The UGDS is a validated screening tool for both adolescents and 
adults to assess gender dysphoria. It consists of 12 items, to be 
answered on a 1- to 5-point scale, resulting in a sum score 
between 12 and 60. The higher the UGDS score the greater the 
impact on gender dysphoria. 

Youth Self-Report 
(YSR)  

The self-administered YSR is a checklist to detect emotional and 
behavioural problems in children and adolescents. It is self-
completed by the child or adolescent. The scales consist of a 
Total problems score, which is the sum of the scores of all the 
problem items. An internalising problem scale sums the 
anxious/depressed, withdrawn-depressed, and somatic 
complaints scores while the externalising problem scale 
combines rule-breaking and aggressive behaviour.  
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PRESS	RELEASE
	

AbbVie	Reports	Full-Year	and	Fourth-Quarter	2021	Financial	Results
    
• Reports	Full-Year	Diluted	EPS	of	$6.45	on	a	GAAP	Basis,	an	Increase	of	137.1	Percent;	Adjusted	Diluted	EPS	

of	$12.70,	an	Increase	of	20.3	Percent

• Delivers	Full-Year	Net	Revenues	of	$56.197	Billion	on	a	GAAP	Basis,	an	Increase	of	22.7	Percent;	Adjusted	
Net	Revenues	Were	$56.122	Billion

• Full-Year	Global	Net	Revenues	from	the	Immunology	Portfolio	Were	$25.284	Billion,	an	Increase	of	14.1	
Percent	on	a	Reported	Basis,	or	13.5	Percent	on	an	Operational	Basis;	U.S.	Humira	Net	Revenues	Were	
$17.330	Billion,	an	Increase	of	7.6	Percent;	Internationally,	Humira	Net	Revenues	Were	$3.364	Billion,	a	
Decrease	of	9.6	Percent	on	a	Reported	Basis,	or	12.8	Percent	on	an	Operational	Basis,	Due	to	Biosimilar	
Competition;	Global	Skyrizi	Net	Revenues	Were	$2.939	Billion;	Global	Rinvoq	Net	Revenues	Were	$1.651	
Billion

• Full-Year	Global	Net	Revenues	from	the	Hematologic	Oncology	Portfolio	Were	$7.228	Billion,	an	Increase	of	
8.7	Percent	on	a	Reported	Basis,	or	8.3	Percent	on	an	Operational	Basis;	Global	Imbruvica	Net	Revenues	
Were	$5.408	Billion,	an	Increase	of	1.8	Percent,	with	U.S.	Net	Revenues	of	$4.321	Billion	and	International	
Profit	Sharing	of	$1.087	Billion;	Global	Venclexta	Net	Revenues	Were	$1.820	Billion

• Full-Year	Global	Net	Revenues	from	the	Neuroscience	Portfolio	Were	$5.927	Billion;	Global	Botox	
Therapeutic	Net	Revenues	Were	$2.451	Billion;	Vraylar	Net	Revenues	Were $1.728	Billion

• Full-Year	Global	Net	Revenues	from	the	Aesthetics	Portfolio	Were	$5.233	Billion;	Global	Botox	Cosmetic	Net	
Revenues	Were	$2.232	Billion

• Reports	Fourth-Quarter	Diluted	EPS	of	$2.26	on	a	GAAP	Basis,	an	Increase	of	Over	100.0	Percent;	Adjusted	
Diluted	EPS	of	$3.31,	an	Increase	of	13.4	Percent

• Delivers	Fourth-Quarter	Net	Revenues	of	$14.886	Billion,	an	Increase	of	7.4	Percent	on	a	GAAP	Basis

• Provides	2022	GAAP	Diluted	EPS	Guidance	Range	of	$9.26	to	$9.46;	Provides	2022	Adjusted	Diluted	EPS	
Guidance	Range	of	$14.00	to	$14.20

NORTH	CHICAGO,	Ill.,	February	2,	2022	–	AbbVie	(NYSE:ABBV)	announced	financial	results	for	the	fourth	quarter	
and	full	year	ended	December	31,	2021.
	
"We	delivered	another	year	of	outstanding	performance	in	2021	with	double-digit	revenue	and	EPS	growth	that	
were	well	above	our	initial	expectations,"	said	Richard	A.	Gonzalez,	chairman	and	chief	executive	officer,	AbbVie.	
"We	are	entering	2022	with	significant	momentum	and	expect	our	diverse	set	of	growth	assets,	robust	pipeline	and	
excellent	execution	to	deliver	continued	strong	performance	this	year	and	over	the	long	term."

Note:	"Operational"	comparisons	are	presented	at	constant	currency	rates	that	reflect	comparative	local	currency	net	revenues	at	the	prior	year's	
foreign	exchange	rates.	 1
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Fourth-Quarter	Results

• Worldwide	net	revenues	were	$14.886	billion,	an	increase	of	7.4	percent	on	a	reported	basis,	or	7.5	
percent	on	an	operational	basis.	

• Global	net	revenues	from	the	immunology	portfolio	were	$6.746	billion,	an	increase	of	13.2	percent	on	a	
reported	basis,	or	13.3	percent	on	an	operational	basis.	

◦ Global	Humira	net	revenues	of	$5.334	billion	increased	3.5	percent	on	a	reported	and	operational	
basis.	U.S.	Humira	net	revenues	were	$4.553	billion,	an	increase	of	6.0	percent.	Internationally,	
Humira	net	revenues	were	$781	million,	a	decrease	of	9.1	percent	on	a	reported	basis,	or	8.8	
percent	on	an	operational	basis,	due	to	biosimilar	competition.	

◦ Global	Skyrizi	net	revenues	were	$895	million.
◦ Global	Rinvoq	net	revenues	were	$517	million.

• Global	net	revenues	from	the	hematologic	oncology	portfolio	were	$1.873	billion,	an	increase	of	4.6	
percent	on	a	reported	basis,	or	4.7	percent	on	an	operational	basis.

◦ Global	Imbruvica	net	revenues	were	$1.385	billion,	a	decrease	of	2.7	percent,	with	U.S.	net	
revenues	of	$1.114	billion	and	international	profit	sharing	of	$271	million.

◦ Global	Venclexta	net	revenues	were	$488	million,	an	increase	of	33.3	percent	on	a	reported	basis,	
or	34.0	percent	on	an	operational	basis.

• Global	net	revenues	from	the	neuroscience	portfolio	were	$1.654	billion,	an	increase	of	19.0	percent	on	a	
reported	and	operational	basis.

◦ Global	Botox	Therapeutic	net	revenues	were	$671	million,	an	increase	of	18.3	percent	on	a	
reported	basis,	or	18.1	percent	on	an	operational	basis.

◦ Vraylar	net	revenues	were	$489	million,	an	increase	of	21.8	percent.
◦ Global	Ubrelvy	net	revenues	were	$183	million.

• Global	net	revenues	from	the	aesthetics	portfolio	were	$1.407	billion,	an	increase	of	23.3	percent	on	a	
reported	basis,	or	22.8	percent	on	an	operational	basis.

◦ Global	Botox	Cosmetic	net	revenues	were	$626	million,	an	increase	of	27.0	percent	on	a	reported	
basis,	or	26.6	percent	on	an	operational	basis.

◦ Global	Juvederm	net	revenues	were	$432	million,	an	increase	of	30.6	percent	on	a	reported	basis,	
or	29.8	percent	on	an	operational	basis.

• On	a	GAAP	basis,	the	gross	margin	ratio	in	the	fourth	quarter	was	71.0	percent.	The	adjusted	gross	margin	
ratio	was	83.6	percent.

• On	a	GAAP	basis,	selling,	general	and	administrative	expense	was	21.9	percent	of	net	revenues.	The	
adjusted	SG&A	expense	was	22.2	percent	of	net	revenues.

• On	a	GAAP	basis,	research	and	development	expense	was	12.3	percent	of	net	revenues.	The	adjusted	R&D	
expense	was	12.1	percent	of	net	revenues,	reflecting	funding	actions	supporting	all	stages	of	our	pipeline.

• On	a	GAAP	basis,	the	operating	margin	in	the	fourth	quarter	was	34.1	percent.	The	adjusted	operating	
margin	was	49.3	percent.

• On	a	GAAP	basis,	net	interest	expense	was	$571	million.

• On	a	GAAP	basis,	the	tax	rate	in	the	quarter	was	5.3	percent.	The	adjusted	tax	rate	was	12.5	percent.

• Diluted	EPS	in	the	fourth	quarter	was	$2.26	on	a	GAAP	basis.	Adjusted	diluted	EPS,	excluding	specified	
items,	was	$3.31.

Note:	"Operational"	comparisons	are	presented	at	constant	currency	rates	that	reflect	comparative	local	currency	net	revenues	at	the	prior	year's	foreign	
exchange	rates.	 2
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Recent	Events
	

• AbbVie	confirmed	prior	revenue	guidance	of	greater	than	$15	billion	in	combined	Skyrizi	(risankizumab)	
and	Rinvoq	(upadacitinib)	risk-adjusted	sales	in	2025.	AbbVie	expects	each	asset	to	deliver	risk-adjusted	
sales	of	greater	than	$7.5	billion	in	2025.	Skyrizi	is	part	of	a	collaboration	between	Boehringer	Ingelheim	
and	AbbVie,	with	AbbVie	leading	development	and	commercialization	globally.

• AbbVie	announced	that	the	U.S.	Food	and	Drug	Administration	(FDA)	approved	Rinvoq	for	the	treatment	
of	moderate	to	severe	atopic	dermatitis	(AD)	in	adults	and	children	12	years	of	age	and	older	whose	
disease	did	not	respond	to	previous	treatment	and	is	not	well	controlled	with	other	pills	or	injections,	
including	biologic	medicines,	or	when	use	of	other	pills	or	injections	is	not	recommended.	The	approval	
includes	two	dose	strengths	(15	mg	and	30	mg,	once	daily)	and	is	supported	by	efficacy	and	safety	data	
from	one	of	the	largest	registrational	Phase	3	programs	for	AD	with	more	than	2,500	patients	evaluated	
across	three	studies.	This	milestone	marked	the	third	FDA-approved	indication	for	Rinvoq.

• AbbVie	announced	the	FDA	approved	Rinvoq	(15	mg,	once	daily)	for	the	treatment	of	adults	with	active	
psoriatic	arthritis	(PsA)	who	have	had	an	inadequate	response	or	intolerance	to	one	or	more	tumor	
necrosis	factor	(TNF)	blockers.	The	approval	is	supported	by	two	Phase	3	clinical	studies	where	Rinvoq	
showed	efficacy	across	multiple	measures	of	disease	activity	in	active	PsA	with	a	safety	profile	consistent	
with	that	seen	in	rheumatoid	arthritis	(RA).	This	milestone	marked	the	second	FDA-approved	indication	for	
Rinvoq.

• AbbVie	announced	the	FDA	approved	Skyrizi	for	the	treatment	of	adults	with	active	PsA.	The	approval	is	
supported	by	two	Phase	3	clinical	studies	where	Skyrizi	demonstrated	significant	improvement	in	joint	
symptoms,	including	swollen,	tender	and	painful	joints,	compared	to	placebo.	This	milestone	marked	the	
second	FDA-approved	indication	for	Skyrizi.

• AbbVie	announced	the	European	Commission	(EC)	approved	Skyrizi	alone	or	in	combination	with	
methotrexate	(MTX),	for	the	treatment	of	active	PsA	in	adults	who	have	had	an	inadequate	response	or	
who	have	been	intolerant	to	one	or	more	disease-modifying	anti-rheumatic	drugs	(DMARDs).	The	positive	
opinion	is	based	on	data	from	two	pivotal	Phase	3	studies	which	evaluated	the	efficacy	and	safety	of	
Skyrizi	in	adults	with	active	PsA	and	marks	Skyrizi’s	second	indication	in	the	European	Union	(EU).	

• AbbVie	announced	that	it	submitted	applications	to	the	FDA	and	European	Medicines	Agency	(EMA)	
seeking	approval	for	Rinvoq	(15	mg,	once	daily)	for	the	treatment	of	adults	with	active	non-radiographic	
axial	spondyloarthritis	(nr-axSpA).	The	submissions	are	supported	by	the	Phase	3	SELECT-AXIS	2	(study	2)	
clinical	trial	in	which	Rinvoq	demonstrated	significant	improvements	in	signs	and	symptoms	as	well	as	
physical	function	and	disease	activity	versus	placebo.	No	new	safety	risks	were	observed	compared	to	the	
known	safety	profile	of	Rinvoq.	In	addition,	AbbVie	requested	label	enhancements	for	Rinvoq	in	the	EU	to	
include	adult	patients	with	active	AS	who	had	an	inadequate	response	to	biologic	DMARDs,	based	on	
newly	generated	clinical	data.	These	data	were	also	provided	to	the	FDA	in	support	of	the	agency’s	
ongoing	review	of	the	supplemental	New	Drug	Application	(sNDA)	for	Rinvoq	in	AS.

• AbbVie	announced	that	it	submitted	an	application	to	the	EMA	seeking	approval	for	Skyrizi	(600	mg	
intravenous	induction	and	360	mg	subcutaneous	maintenance	therapy)	for	the	treatment	of	patients	16	
years	and	older	with	moderate	to	severe	Crohn’s	disease	(CD).	The	submission	is	supported	by	three	
pivotal	Phase	3	studies	in	which	Skyrizi	demonstrated	significant	improvements	in	clinical	remission	and	
endoscopic	response	as	both	induction	and	maintenance	therapy.	The	overall	safety	findings	in	these	
pivotal	studies	were	generally	consistent	with	the	known	safety	profile	of	Skyrizi.	If	approved,	CD	will	mark	
the	third	indication	for	Skyrizi	in	the	EU.

• AbbVie	announced	positive	top-line	results	from	the	Phase	3	induction	study,	U-EXCEED,	which	showed	
Rinvoq	(45	mg,	once	daily)	achieved	both	primary	endpoints	of	clinical	remission	and	endoscopic	response	
at	week	12	as	well	as	key	secondary	endpoints	in	patients	with	moderate	to	severe	CD.	The	safety	results	
in	this	study	were	consistent	with	the	known	profile	of	Rinvoq,	with	no	new	safety	risks	observed.	U-
EXCEED	is	the	first	of	two	Phase	3	induction	studies	to	evaluate	the	safety	and	efficacy	of	Rinvoq	in	adults	
with	moderate	to	severe	CD	and	full	results	from	the	study	will	be	presented	at	a	future	medical	meeting	
and	submitted	for	publication	in	a	peer-reviewed	journal.
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Recent	Events	(Continued)

• At	the	American	College	of	Rheumatology’s	(ACR)	annual	meeting,	AbbVie	shared	38	abstracts	from	across	
its	rheumatology	portfolio	that	underscored	AbbVie's	commitment	to	advancing	its	portfolio	of	medicines	
to	help	more	people	living	with	rheumatic	diseases.	Highlights	included	new	efficacy	data	on	Rinvoq	in	
people	with	active	PsA	and	axial	involvement,	new	long-term	analysis	evaluating	the	sustainability	of	
response	to	Rinvoq	among	patients	with	RA	as	well	as	efficacy	and	safety	data	from	the	KEEPsAKE	1	and	
KEEPsAKE	2	trials	evaluating	Skyrizi	in	adults	with	PsA	treated	through	24	weeks.

• AbbVie	announced	that	the	FDA	granted	Breakthrough	Therapy	Designation	(BTD)	to	investigational	
telisotuzumab	vedotin	(Teliso-V)	for	the	treatment	of	patients	with	advanced/metastatic	epidermal	
growth	factor	receptor	(EGFR)	wild	type,	nonsquamous	non-small	cell	lung	cancer	(NSCLC)	with	high	levels	
of	c-Met	overexpression	whose	disease	has	progressed	on	or	after	platinum-based	therapy.	The	BTD	is	
supported	by	interim	data	from	the	ongoing	Phase	2	LUMINOSITY	study	and	a	Phase	3	study	is	planned	to	
begin	in	the	first	half	of	2022.

• At	the	American	Society	of	Hematology	Annual	Meeting	(ASH),	AbbVie	presented	results	from	nearly	30	
abstracts	across	8	types	of	cancer.	Highlights	included	data	from	the	Phase	2	CAPTIVATE	and	Phase	3	
GLOW	studies	evaluating	minimal	residual	disease	(MRD)	and	disease-free	survival	outcomes	with	fixed	
duration	treatment	in	patients	with	chronic	lymphocytic	leukemia	(CLL)/small	lymphocytic	leukemia	(SLL)	
who	received	the	Imbruvica	(ibrutinib)	+	Venclexta	(venetoclax)	combination	regimen;	results	from	several	
studies	evaluating	Venclexta	in	approved	and	investigational	indications;	as	well	as	data	evaluating	
ABBV-383,	epcoritamab	and	lemzoparlimab.	Venetoclax	is	being	developed	by	AbbVie	and	Roche	and	is	
jointly	commercialized	by	AbbVie	and	Genentech,	a	member	of	the	Roche	Group,	in	the	U.S.	and	by	
AbbVie	outside	of	the	U.S.	Imbruvica	is	jointly	developed	and	commercialized	with	Janssen	Biotech,	Inc.	
Epcoritamab	is	being	co-developed	by	Genmab	and	AbbVie.	Lemzoparlimab	is	being	developed	through	a	
collaboration	with	AbbVie	and	I-Mab.

• Allergan	Aesthetics	announced	the	successful	completion	of	its	acquisition	of	Soliton,	Inc.	The	addition	of	
Soliton	and	its	technology	complements	Allergan	Aesthetics'	portfolio	of	non-invasive	body	contouring	
treatments	to	now	include	a	proven	treatment	for	the	appearance	of	cellulite.

• At	the	American	Society	for	Dermatologic	Surgery	meeting,	Allergan	Aesthetics	presented	6	abstracts	from	
its	leading	portfolio	of	aesthetic	treatments	and	products,	which	highlighted	its	approach	to	innovative	
science	and	commitment	to	bring	new	and	impactful	treatments	to	customers	and	patients	globally.	
Highlights	included	two	Botox	Cosmetic	(OnabotulinumtoxinA)	abstracts	that	were	recognized	as	“Best	of	
Cosmetic	Oral	Abstracts”.

• AbbVie	announced	the	FDA	approved	Vuity	(pilocarpine	HCl	ophthalmic	solution)	1.25%	for	the	treatment	
of	presbyopia,	commonly	known	as	age-related	blurry	near	vision,	in	adults.	Vuity	is	the	first	and	only	FDA-
approved	eye	drop	to	treat	this	common	and	progressive	eye	condition	that	affects	nearly	half	of	the	U.S.	
adult	population.	The	approval	is	supported	by	two	pivotal	Phase	3	studies	that	demonstrated	Vuity	works	
in	as	early	as	15	minutes	and	lasts	for	up	to	6	hours,	as	measured	on	day	30,	to	improve	near	and	
intermediate	vision	without	impacting	distance	vision.

• At	the	American	Academy	of	Ophthalmology	Annual	Meeting	(AAO),	AbbVie	presented	new	data	from	its	
leading	eye	care	portfolio.	Highlights	included	new	pooled	post-hoc	analyses	and	patient-reported	
outcomes	of	Vuity	1.25%,	analyses	on	Durysta	(bimatoprost	intracameral	implant)	and	3	real-world	data	
studies	on	the	glaucoma	patient	journey.

• AbbVie	announced	that	it	has	extended	its	preclinical	oncology	research	collaboration	agreement	with	the	
University	of	Chicago	through	2025.	Under	the	agreement,	the	organizations	will	continue	working	
together	to	advance	research	in	several	areas,	focusing	on	oncology,	and	AbbVie	gains	an	option	for	an	
exclusive	license	to	certain	University	of	Chicago	discoveries	made	as	part	of	the	collaboration.
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Full-Year	2022	Outlook

AbbVie	is	issuing	its	GAAP	diluted	EPS	guidance	for	the	full-year	2022	of	$9.26	to	$9.46.	AbbVie	expects	to	deliver	
adjusted	diluted	EPS	for	the	full-year	2022	of	$14.00	to	$14.20.	The	company’s	2022	adjusted	diluted	EPS	guidance	
excludes	$4.74	per	share	of	intangible	asset	amortization	expense,	non-cash	charges	for	contingent	consideration	
adjustments	and	other	specified	items.

About	AbbVie

AbbVie's	mission	is	to	discover	and	deliver	innovative	medicines	that	solve	serious	health	issues	today	and	address	
the	medical	challenges	of	tomorrow.	We	strive	to	have	a	remarkable	impact	on	people's	lives	across	several	key	
therapeutic	areas:	immunology,	oncology,	neuroscience,	eye	care,	virology,	women's	health	and	gastroenterology,	
in	addition	to	products	and	services	across	its	Allergan	Aesthetics	portfolio.	For	more	information	about	AbbVie,	
please	visit	us	at	www.abbvie.com.	Follow	@abbvie	on	Twitter,	Facebook	or	LinkedIn.

Conference	Call

AbbVie	will	host	an	investor	conference	call	today	at	8:00	a.m.	Central	time	to	discuss	our	fourth-quarter	
performance.	The	call	will	be	webcast	through	AbbVie’s	Investor	Relations	website	at	investors.abbvie.com.	An	
archived	edition	of	the	call	will	be	available	after	11:00	a.m.	Central	time.

Non-GAAP	Financial	Results

Financial	results	for	2021	and	2020	are	presented	on	both	a	reported	and	a	non-GAAP	basis.	Reported	results	
were	prepared	in	accordance	with	GAAP	and	include	all	revenue	and	expenses	recognized	during	the	period.	Non-
GAAP	results	adjust	for	certain	non-cash	items	and	for	factors	that	are	unusual	or	unpredictable,	and	exclude	
those	costs,	expenses,	and	other	specified	items	presented	in	the	reconciliation	tables	later	in	this	release.	
AbbVie’s	management	believes	non-GAAP	financial	measures	provide	useful	information	to	investors	regarding	
AbbVie’s	results	of	operations	and	assist	management,	analysts,	and	investors	in	evaluating	the	performance	of	
the	business.	Non-GAAP	financial	measures	should	be	considered	in	addition	to,	and	not	as	a	substitute	for,	
measures	of	financial	performance	prepared	in	accordance	with	GAAP.	The	company’s	2022	financial	guidance	is	
also	being	provided	on	both	a	reported	and	a	non-GAAP	basis.

Forward-Looking	Statements

Some	statements	in	this	news	release	are,	or	may	be	considered,	forward-looking	statements	for	purposes	of	the	
Private	Securities	Litigation	Reform	Act	of	1995.	The	words	"believe,"	"expect,"	"anticipate,"	"project"	and	similar	
expressions,	among	others,	generally	identify	forward-looking	statements.	AbbVie	cautions	that	these	forward-
looking	statements	are	subject	to	risks	and	uncertainties	that	may	cause	actual	results	to	differ	materially	from	
those	indicated	in	the	forward-looking	statements.	Such	risks	and	uncertainties	include,	but	are	not	limited	to,	the	
failure	to	realize	the	expected	benefits	of	AbbVie’s	acquisition	of	Allergan	or	to	promptly	and	effectively	integrate	
Allergan’s	business,	challenges	to	intellectual	property,	competition	from	other	products,	difficulties	inherent	in	
the	research	and	development	process,	adverse	litigation	or	government	action,	and	changes	to	laws	and	
regulations	applicable	to	our	industry.	Additional	information	about	the	economic,	competitive,	governmental,	
technological	and	other	factors	that	may	affect	AbbVie's	operations	is	set	forth	in	Item	1A,	"Risk	Factors,"	of	
AbbVie's	2020	Annual	Report	on	Form	10-K,	which	has	been	filed	with	the	Securities	and	Exchange	Commission,	as	
updated	by	its	Quarterly	Reports	on	Form	10-Q	and	in	other	documents	that	AbbVie	subsequently	files	with	the	
Securities	and	Exchange	Commission	that	update,	supplement	or	supersede	such	information.	AbbVie	undertakes	
no	obligation	to	release	publicly	any	revisions	to	forward-looking	statements	as	a	result	of	subsequent	events	or	
developments,	except	as	required	by	law.
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Media: Investors:
Frank	Benenati Liz	Shea
(224)	668-4169 (847)	935-2211
	 	
	

Todd	Bosse
	

(847)	936-1182
	 	
	

Jeffrey	Byrne
	

(847)	938-2923
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AbbVie	Inc.
Key	Product	Revenues

Quarter	Ended	December	31,	2021	
(Unaudited)

    %	Change	vs.	4Q20
Net	Revenues	(in	millions) Reported Operationala

U.S. Int’l. Total U.S. Int’l. Total Int’l. Total
NET	REVENUES $11,677 $3,209 $14,886 9.5% 0.5% 7.4% 0.9% 7.5%
Immunology 5,696 1,050 6,746 14.2 8.3 13.2 9.0 13.3

Humira 4,553 781 5,334 6.0 (9.1) 3.5 (8.8) 3.5
Skyrizi 761 134 895 68.6 82.1 70.5 84.8 70.9
Rinvoq 382 135 517 57.1 >100.0 84.4 >100.0 85.2

Hematologic	Oncology 1,363 510 1,873 (0.7) 22.5 4.6 23.1 4.7
Imbruvicab 1,114 271 1,385 (4.3) 4.6 (2.7) 4.6 (2.7)
Venclexta 249 239 488 19.4 51.8 33.3 53.5 34.0

Aesthetics 877 530 1,407 21.1 27.1 23.3 25.8 22.8
Botox	Cosmetic 397 229 626 31.3 20.3 27.0 19.3 26.6
Juvederm	Collection 180 252 432 22.8 36.8 30.6 35.3 29.8
Other	Aesthetics 300 49 349 9.1 15.3 9.9 13.9 9.7

Neuroscience 1,440 214 1,654 21.1 7.1 19.0 7.0 19.0
Botox	Therapeutic 561 110 671 18.9 15.4 18.3 14.1 18.1
Vraylar 489 — 489 21.8 n/a 21.8 n/a 21.8
Duodopa 29 99 128 0.1 (2.0) (1.5) (0.7) (0.5)
Ubrelvy 183 — 183 >100.0 n/a >100.0 n/a >100.0
Other	Neuroscience 178 5 183 (19.9) 42.0 (18.9) 34.3 (19.0)

Eye	Care 672 288 960 7.6 (4.7) 3.6 (3.8) 3.9
Lumigan/Ganfort 72 77 149 6.2 (9.2) (2.4) (9.0) (2.3)
Alphagan/Combigan 102 39 141 9.0 (4.3) 4.9 (3.6) 5.1
Restasis 350 14 364 4.9 28.1 5.7 32.8 5.9
Other	Eye	Care 148 158 306 14.2 (4.8) 3.6 (3.7) 4.2

Women's	Health 216 7 223 (12.5) (18.4) (12.7) (22.1) (12.8)
Lo	Loestrin 123 5 128 (10.6) 16.1 (10.0) 9.9 (10.1)
Orilissa/Oriahnn 37 2 39 3.6 44.1 4.8 37.2 4.6
Other	Women's	Health 56 — 56 (24.2) (75.9) (26.2) (75.8) (26.2)

Other	Key	Products 1,146 283 1,429 0.9 (8.6) (1.1) (6.8) (0.7)
Mavyret 197 230 427 (10.9) (11.6) (11.3) (9.4) (10.1)
Creon 327 — 327 7.8 n/a 7.8 n/a 7.8
Lupron 148 44 192 6.1 5.4 6.0 5.5 6.0
Linzess/Constella 278 9 287 0.1 20.4 0.6 17.4 0.5
Synthroid 196 — 196 0.9 n/a 0.9 n/a 0.9

a	 "Operational"	comparisons	are	presented	at	constant	currency	rates	that	reflect	comparative	local	currency	net	revenues	at	the	prior	year's	foreign	
exchange	rates.

b	 Reflects	profit	sharing	for	Imbruvica	international	revenues.

n/a	=	not	applicable
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AbbVie	Inc.
Key	Product	Revenues

Twelve	Months	Ended	December	31,	2021
(Unaudited)

%	Change	vs.	12M20
Net	Revenues	(in	millions) Reported Comparable	Operationala,	b

U.S. Int’l. Total U.S. Int’l. Total U.S. Int’l. Total
ADJUSTED	NET	REVENUESc $43,435 $12,687 $56,122 24.6% 16.1% 22.6% 12.3% 4.7% 10.5%
Immunology 21,087 4,197 25,284 16.2 4.8 14.1 16.2 1.2 13.5

Humira 17,330 3,364 20,694 7.6 (9.6) 4.3 7.6 (12.8) 3.7
Skyrizi 2,486 453 2,939 79.6 >100.0 84.9 79.6 >100.0 84.0
Rinvoq 1,271 380 1,651 94.8 >100.0 >100.0 94.8 >100.0 >100.0

Hematologic	Oncology 5,255 1,973 7,228 2.8 28.0 8.7 2.8 26.2 8.3
Imbruvicad 4,321 1,087 5,408 0.4 7.7 1.8 0.4 7.7 1.8
Venclexta 934 886 1,820 16.1 66.2 36.1 16.1 60.9 34.0

Aesthetics 3,350 1,883 5,233 >100.0 >100.0 >100.0 44.7 52.2 47.3
Botox	Cosmetic* 1,424 808 2,232 >100.0 90.0 >100.0 57.4 42.6 51.8
Juvederm	Collection* 658 877 1,535 >100.0 >100.0 >100.0 53.6 61.3 57.9
Other	Aesthetics* 1,268 198 1,466 90.2 >100.0 93.0 29.2 56.9 32.1

Neuroscience 5,061 866 5,927 76.8 36.7 69.5 23.0 10.6 21.1
Botox	Therapeutic* 2,012 439 2,451 74.3 89.0 76.7 20.5 22.8 20.9
Vraylar* 1,728 — 1,728 81.7 n/a 81.7 24.5 n/a 24.5
Duodopa 102 409 511 (1.0) 4.6 3.4 (1.0) (0.1) (0.3)
Ubrelvy* 552 — 552 >100.0 n/a >100.0 >100.0 n/a >100.0
Other	Neuroscience* 667 18 685 26.3 77.4 27.2 (17.7) 14.2 (17.2)

Eye	Care 2,403 1,164 3,567 65.9 58.2 63.3 5.6 2.2 4.5
Lumigan/Ganfort* 273 306 579 64.7 44.1 53.1 (0.1) (10.2) (5.6)
Alphagan/Combigan* 373 156 529 66.5 52.5 62.1 5.7 1.7 4.5
Restasis* 1,234 56 1,290 63.3 75.3 63.8 4.1 24.9 4.9
Other	Eye	Care* 523 646 1,169 72.7 66.1 69.0 12.9 7.6 10.0

Women's	Health 771 25 796 19.1 (1.6) 18.3 (16.0) (33.7) (16.6)
Lo	Loestrin* 423 14 437 21.9 43.3 22.5 (18.5) (4.9) (18.2)
Orilissa/Oriahnn 139 6 145 15.4 57.7 16.7 15.4 47.6 16.4
Other	Women's	Health* 209 5 214 16.2 (57.5) 11.7 (24.8) (73.9) (27.7)

Other	Key	Products 4,322 1,167 5,489 10.3 (3.9) 6.9 2.8 (7.1) 0.6
Mavyret 754 956 1,710 (4.0) (8.5) (6.5) (4.0) (10.8) (7.8)
Creon 1,191 — 1,191 6.9 n/a 6.9 6.9 n/a 6.9
Lupron 604 179 783 0.5 18.0 4.0 0.5 15.0 3.4
Linzess/Constella* 1,006 32 1,038 55.1 77.3 55.7 8.0 9.9 8.1
Synthroid 767 — 767 (0.6) n/a (0.6) (0.6) n/a (0.6)

a	 "Comparable	Operational"	comparisons	include	full-period	current	year	and	prior	year	results	for	Allergan	products,	as	if	the	acquisition	closed	on	January	
1,	2019,	and	are	presented	at	constant	currency	rates	that	reflect	comparative	local	currency	net	revenues	at	the	prior	year's	foreign	exchange	rates.

b	 All	historically	reported	Allergan	revenues	have	been	recast	to	conform	to	AbbVie's	revenue	recognition	accounting	policies	and	reporting	conventions	for	
certain	rebates	and	discounts.	Historically	reported	Allergan	revenues	also	exclude	Zenpep	and	Viokace	product	revenues,	which	were	both	divested	as	
part	of	the	acquisition,	as	well	as	specified	items.	

c	 Adjusted	net	revenues	exclude	specified	items.	Refer	to	the	Reconciliation	of	GAAP	Reported	to	Non-GAAP	Adjusted	Information	for	further	details.	
Percentage	change	is	calculated	using	adjusted	net	revenues.

d	 Reflects	profit	sharing	for	Imbruvica	international	revenues.

*	Represents	product(s)	acquired	as	part	of	the	Allergan	acquisition.

n/a	=	not	applicable
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AbbVie	Inc.
Consolidated	Statements	of	Earnings

Quarter	and	Twelve	Months	Ended	December	31,	2021	and	2020
(Unaudited)	(In	millions,	except	per	share	data)

 

	
Fourth	Quarter

Ended	December	31
Twelve	Months

Ended	December	31
2021 2020 2021 2020

Net	revenues $	 14,886	 $	 13,858	 $	 56,197	 $	 45,804	
Cost	of	products	sold 	 4,320	 	 4,684	 	 17,446	 	 15,387	
Selling,	general	and	administrative 	 3,260	 	 3,231	 	 12,349	 	 11,299	
Research	and	development 	 1,827	 	 1,890	 	 7,084	 	 6,557	
Acquired	in-process	research	and	development 	 405	 	 300	 	 962	 	 1,198	
Other	operating	expense,	net 	 —	 	 —	 	 432	 	 —	
Total	operating	costs	and	expenses 	 9,812	 	 10,105	 	 38,273	 	 34,441	

Operating	earnings 	 5,074	 	 3,753	 	 17,924	 	 11,363	

Interest	expense,	net 	 571	 	 618	 	 2,384	 	 2,280	
Net	foreign	exchange	loss 	 16	 	 17	 	 51	 	 71	
Other	expense,	net 	 216	 	 4,625	 	 2,500	 	 5,614	
Earnings	(loss)	before	income	tax	expense 	 4,271	 	 (1,507)	 	 12,989	 	 3,398	
Income	tax	expense	(benefit) 	 226	 	 (1,545)	 	 1,440	 	 (1,224)	
Net	earnings 	 4,045	 	 38	 	 11,549	 	 4,622	
Net	earnings	attributable	to	noncontrolling	interest 	 1	 	 2	 	 7	 	 6	
Net	earnings	attributable	to	AbbVie	Inc. $	 4,044	 $	 36	 $	 11,542	 $	 4,616	

Diluted	earnings	per	share	attributable	to	AbbVie	Inc. $	 2.26	 $	 0.01	 $	 6.45	 $	 2.72	

Adjusted	diluted	earnings	per	sharea $	 3.31	 $	 2.92	 $	 12.70	 $	 10.56	

Weighted-average	diluted	shares	outstanding 	 1,778	 	 1,776	 	 1,777	 	 1,673	

 
a		 Refer	to	the	Reconciliation	of	GAAP	Reported	to	Non-GAAP	Adjusted	Information	for	further	details.	Weighted-average	
diluted	shares	outstanding	includes	the	effect	of	dilutive	securities.
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AbbVie	Inc.
Reconciliation	of	GAAP	Reported	to	Non-GAAP	Adjusted	Information

Quarter	Ended	December	31,	2021
(Unaudited)	(In	millions,	except	per	share	data)

	

1.	 Specified	items	impacted	results	as	follows:
4Q21

Earnings Diluted
Pre-tax After-taxa EPS

As	reported	(GAAP) $	 4,271	 $	 4,044	 $	 2.26	
Adjusted	for	specified	items:
Intangible	asset	amortization 	 1,806	 	 1,490	 	 0.84	
Acquisition	and	integration	costs 	 (191)	 	 (212)	 	 (0.12)	
Acquired	IPR&D 	 405	 	 405	 	 0.23	
Change	in	fair	value	of	contingent	consideration 	 232	 	 232	 	 0.13	
Litigation	matters 	 200	 	 167	 	 0.09	
Impacts	related	to	tax	law	changes 	 —	 	 (265)	 	 (0.15)	
Other 	 41	 	 58	 	 0.03	

As	adjusted	(non-GAAP) $	 6,764	 $	 5,919	 $	 3.31	

	a Represents net	earnings	attributable	to	AbbVie	Inc.

Acquisition	and	integration	costs	reflect	a	recovery	of	certain	Allergan	acquisition-related	regulatory	fees	partially	offset	by	Allergan-related	
integration	costs	and	Soliton	acquisition	costs.	Acquired	IPR&D	represents	initial	costs	to	acquire	rights	to	in-process	R&D	projects	through	
R&D	collaborations,	licensing	arrangements	or	other	asset	acquisitions.	Other	primarily	includes	COVID-19	related	expenses	and	tax	related	
items.

2.	 The	impact	of	the	specified	items	by	line	item	was	as	follows:
	 4Q21

	

Cost	of	
products	
sold SG&A R&D

Acquired		
IPR&D

Other	
expense,	

net
As	reported	(GAAP) $	 4,320	 $	 3,260	 $	 1,827	 $	 405	 $	 216	
Adjusted	for	specified	items:
Intangible	asset	amortization 	 (1,806)	 	 —	 	 —	 	 —	 	 —	
Acquisition	and	integration	costs 	 (43)	 	 250	 	 (16)	 	 —	 	 —	
Acquired	IPR&D 	 —	 	 —	 	 —	 	 (405)	 	 —	
Change	in	fair	value	of	contingent	consideration 	 —	 	 —	 	 —	 	 —	 	 (232)	
Litigation	matters 	 —	 	 (200)	 	 —	 	 —	 	 —	
Other 	 (23)	 	 (3)	 	 (13)	 	 —	 	 (2)	

As	adjusted	(non-GAAP) $	 2,448	 $	 3,307	 $	 1,798	 $	 —	 $	 (18)	

3.	 The	adjusted	tax	rate	for	the	fourth	quarter	of	2021	was	12.5	percent,	as	detailed	below:
4Q21

Pre-tax	
earnings Income	taxes Tax	rate

As	reported	(GAAP) $	 4,271	 $	 226	 	5.3	%
Specified	items 	 2,493	 	 618	 	24.8	%
As	adjusted	(non-GAAP) $	 6,764	 $	 844	 	12.5	%
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AbbVie	Inc.
Reconciliation	of	GAAP	Reported	to	Non-GAAP	Adjusted	Information

Quarter	Ended	December	31,	2020
(Unaudited)	(In	millions,	except	per	share	data)

	

1.	 Specified	items	impacted	results	as	follows:
4Q20

Earnings	(Loss) Diluted
Pre-tax After-taxa EPS

As	reported	(GAAP) $	 (1,507)	 $	 36	 $	 0.01	
Adjusted	for	specified	items: 	 	 	
Intangible	asset	amortization 	 1,838	 	 1,444	 	 0.81	
Acquisition	and	integration	costs 	 467	 	 399	 	 0.22	
Milestones	and	other	R&D	expenses 	 48	 	 39	 	 0.02	
Acquired	IPR&D 	 300	 	 296	 	 0.16	
Change	in	fair	value	of	contingent	consideration 	 4,675	 	 4,671	 	 2.63	
Tax	audit	settlements 	 —	 	 (140)	 	 (0.08)	
Impacts	related	to	tax	law	changes 	 —	 	 (1,492)	 	 (0.84)	
Other 	 92	 	 (28)	 	 (0.01)	

As	adjusted	(non-GAAP) $	 5,913	 $	 5,225	 $	 2.92	

	a Represents	net	earnings	attributable	to	AbbVie	Inc.

Acquisition	and	integration	costs	reflect	integration	costs	and	amortization	of	the	acquisition	date	fair	value	step-up	for	inventory	related	to	
the	Allergan	acquisition.	Milestones	and	other	R&D	expenses	include	milestone	payments	for	previously	announced	collaborations.	
Acquired	IPR&D	represents	initial	costs	to	acquire	rights	to	in-process	R&D	projects	through	R&D	collaborations,	licensing	arrangements	or	
other	asset	acquisitions.	Other	primarily	includes	tax	related	items	and	COVID-19	related	expenses.

2.	 The	impact	of	the	specified	items	by	line	item	was	as	follows:
4Q20

Cost	of	
products	
sold SG&A R&D

Acquired		
IPR&D

Other	
expense,	

net
As	reported	(GAAP) $	 4,684	 $	 3,231	 $	 1,890	 $	 300	 $	 4,625	
Adjusted	for	specified	items:
Intangible	asset	amortization 	 (1,838)	 	 —	 	 —	 	 —	 	 —	
Acquisition	and	integration	costs 	 (272)	 	 (126)	 	 (69)	 	 —	 	 —	
Milestones	and	other	R&D	expenses 	 —	 	 —	 	 (48)	 	 —	 	 —	
Acquired	IPR&D 	 —	 	 —	 	 —	 	 (300)	 	 —	
Change	in	fair	value	of	contingent	consideration 	 —	 	 —	 	 —	 	 —	 	 (4,675)	
Other 	 (51)	 	 (16)	 	 (22)	 	 —	 	 (3)	

As	adjusted	(non-GAAP) $	 2,523	 $	 3,089	 $	 1,751	 $	 —	 $	 (53)	

3.	 The	adjusted	tax	rate	for	the	fourth	quarter	of	2020	was	11.6	percent,	as	detailed	below:
4Q20

Pre-tax	
earnings	(loss) Income	taxes Tax	rate

As	reported	(GAAP) $	 (1,507)	 $	 (1,545)	 	102.5	%
Specified	items 	 7,420	 	 2,231	 	30.1	%
As	adjusted	(non-GAAP) $	 5,913	 $	 686	 	11.6	%
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AbbVie	Inc.
Reconciliation	of	GAAP	Reported	to	Non-GAAP	Adjusted	Information

Twelve	Months	Ended	December	31,	2021
(Unaudited)	(In	millions,	except	per	share	data)

	

1.	 Specified	items	impacted	results	as	follows:

12M21
Earnings Diluted

Pre-tax After-taxa EPS
As	reported	(GAAP) $	 12,989	 $	 11,542	 $	 6.45	
Adjusted	for	specified	items:
Intangible	asset	amortization 	 7,718	 	 6,419	 	 3.60	
Acquisition	and	integration	costs 	 344	 	 215	 	 0.12	
Milestones	and	other	R&D	expenses 	 359	 	 307	 	 0.17	
Acquired	IPR&D 	 962	 	 948	 	 0.53	
Calico	collaboration 	 500	 	 500	 	 0.28	
Change	in	fair	value	of	contingent	consideration 	 2,679	 	 2,677	 	 1.50	

Litigation	matters 	 307	 	 253	 	 0.14	
Impacts	related	to	tax	law	changes 	 —	 	 (265)	 	 (0.15)	
Other 	 88	 	 100	 	 0.06	

As	adjusted	(non-GAAP) $	 25,946	 $	 22,696	 $	 12.70	

	a	Represents	net	earnings	attributable	to	AbbVie	Inc.

Acquisition	and	integration	costs	reflect	Allergan	integration	costs,	Soliton	acquisition	costs	as	well	as	amortization	of	the	acquisition	date	
fair	value	step-up	for	inventory	related	to	the	Allergan	acquisition	partially	offset	by	a	recovery	of	certain	Allergan	acquisition-related	
regulatory	fees.	Milestones	and	other	R&D	expenses	include	milestone	payments	for	previously	announced	collaborations	and	the	purchase	
of	FDA	priority	review	vouchers	from	third	parties.	Acquired	IPR&D	represents	initial	costs	to	acquire	rights	to	in-process	R&D	projects	
through	R&D	collaborations,	licensing	arrangements	or	other	asset	acquisitions.	Other	primarily	includes	COVID-19	related	expenses,	
restructuring	charges	associated	with	streamlining	global	operations	and	tax	related	items,	offset	by	milestone	revenue	under	an	existing	
collaboration	agreement.

2.	 The	impact	of	the	specified	items	by	line	item	was	as	follows:
12M21

Net	
revenues

Cost	of	
products	
sold SG&A R&D

Acquired		
IPR&D

Other	
operating	
expense,	

net

Other	
expense,	

net
As	reported	(GAAP) $	 56,197	 $	 17,446	 $	 12,349	 $	 7,084	 $	 962	 	 $	 432	 $	 2,500	
Adjusted	for	specified	items:
Intangible	asset	amortization 	 —	 	 (7,718)	 	 —	 	 —	 	 —	 	 —	 	 —	
Acquisition	and	integration	costs 	 —	 	 (215)	 	 (25)	 	 (104)	 	 —	 	 —	 	 —	
Milestones	and	other	R&D	expenses 	 —	 	 —	 	 —	 	 (359)	 	 —	 	 —	 	 —	
Acquired	IPR&D 	 —	 	 —	 	 —	 	 —	 	 (962)	 	 —	 	 —	
Calico	collaboration 	 —	 	 —	 	 —	 	 —	 	 —	 	 (500)	 	 —	
Change	in	fair	value	of	contingent	consideration 	 —	 	 —	 	 —	 	 —	 	 —	 	 —	 	 (2,679)	
Litigation	matters 	 —	 	 —	 	 (307)	 	 —	 	 —	 	 —	 	 —	
Other 	 (75)	 	 (88)	 	 (53)	 	 (103)	 	 —	 	 68	 	 13	

As	adjusted	(non-GAAP) $	 56,122	 $	 9,425	 $	 11,964	 $	 6,518	 $	 —	 $	 —	 $	 (166)	

3.	 The	adjusted	tax	rate	for	the	full-year	2021	was	12.5	percent,	as	detailed	below:

12M21

Pre-tax	
earnings Income	taxes Tax	rate

As	reported	(GAAP) $	 12,989	 $	 1,440	 	11.1	%
Specified	items 	 12,957	 	 1,803	 	13.9	%
As	adjusted	(non-GAAP) $	 25,946	 $	 3,243	 	12.5	%
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AbbVie	Inc.
Reconciliation	of	GAAP	Reported	to	Non-GAAP	Adjusted	Information

Twelve	Months	Ended	December	31,	2020
(Unaudited)	(In	millions,	except	per	share	data)

	

1.	 Specified	items	impacted	results	as	follows:
	 12M20

Earnings Diluted
	 Pre-tax After-taxa EPS

As	reported	(GAAP) $	 3,398	 $	 4,616	 $	 2.72	
Adjusted	for	specified	items:
Intangible	asset	amortization 	 5,805	 	 4,805	 	 2.87	
Acquisition	and	integration	costs 	 3,366	 	 3,023	 	 1.81	
Milestones	and	other	R&D	expenses 	 273	 	 241	 	 0.14	
Acquired	IPR&D 	 1,198	 	 1,194	 	 0.71	
Change	in	fair	value	of	contingent	consideration 	 5,753	 	 5,749	 	 3.43	
Tax	audit	settlements 	 —	 	 (200)	 	 (0.12)	
Impacts	related	to	tax	law	changes 	 —	 	 (1,689)	 	 (1.02)	
Other 	 239	 	 42	 	 0.02	

As	adjusted	(non-GAAP) $	 20,032	 $	 17,781	 $	 10.56	

	a Represents net	earnings	attributable	to	AbbVie	Inc.

Acquisition	and	integration	costs	reflect	transaction	and	financing	costs,	compensation	expense	and	other	integration	costs	as	well	as	
amortization	of	the	acquisition	date	fair	value	step-up	for	inventory	related	to	the	Allergan	acquisition.	Milestones	and	other	R&D	expenses	
include	milestone	payments	for	previously	announced	collaborations	and	the	purchase	of	an	FDA	priority	review	voucher	from	a	third	party.	
Acquired	IPR&D	represents	initial	costs	to	acquire	rights	to	in-process	R&D	projects	through	R&D	collaborations,	licensing	arrangements	or	
other	asset	acquisitions.	Other	primarily	includes	tax	related	items	and	COVID-19	related	charitable	contributions	and	expenses.

2.	 The	impact	of	the	specified	items	by	line	item	was	as	follows:
12M20

Net	
revenues

Cost	of	
products	
sold SG&A R&D

Acquired		
IPR&D

Interest	
expense,	

net

Net	foreign	
exchange	

loss

Other	
expense,	

net
As	reported	(GAAP) $	 45,804	 $	 15,387	 $	 11,299	 $	 6,557	 $	 1,198	 $	 2,280	 $	 71	 $	 5,614	
Adjusted	for	specified	items:
Intangible	asset	amortization 	 —	 	 (5,805)	 	 —	 	 —	 	 —	 	 —	 	 —	 	 —	
Acquisition	and	integration	costs 	 —	 	 (1,292)	 	 (1,416)	 	 (384)	 	 —	 	 (274)	 	 —	 	 —	
Milestones	and	other	R&D	expenses 	 —	 	 —	 	 —	 	 (273)	 	 —	 	 —	 	 —	 	 —	
Acquired	IPR&D 	 —	 	 —	 	 —	 	 —	 	 (1,198)	 	 —	 	 —	 	 —	
Change	in	fair	value	of	contingent	
consideration 	 —	 	 —	 	 —	 	 —	 	 —	 	 —	 	 —	 	 (5,753)	
Other 	 (20)	 	 (115)	 	 (80)	 	 (70)	 	 —	 	 —	 	 9	 	 (3)	

As	adjusted	(non-GAAP) $	 45,784	 $	 8,175	 $	 9,803	 $	 5,830	 $	 —	 $	 2,006	 $	 80	 $	 (142)	

3.	 The	adjusted	tax	rate	for	the	full-year	2020	was	11.2	percent,	as	detailed	below:
12M20

Pre-tax	
earnings Income	taxes Tax	rate

As	reported	(GAAP) $	 3,398	 $	 (1,224)	 	(36.0)	%
Specified	items 	 16,634	 	 3,469	 	20.9	%
As	adjusted	(non-GAAP) $	 20,032	 $	 2,245	 	11.2	%
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Abstract
GRADE requires guideline developers to make an overall rating of confidence in estimates of effect (quality of evidencedhigh,
moderate, low, or very low) for each important or critical outcome. GRADE suggests, for each outcome, the initial separate consideration
of five domains of reasons for rating down the confidence in effect estimates, thereby allowing systematic review authors and guideline
developers to arrive at an outcome-specific rating of confidence. Although this rating system represents discrete steps on an ordinal scale,
it is helpful to view confidence in estimates as a continuum, and the final rating of confidence may differ from that suggested by separate
consideration of each domain.

An overall rating of confidence in estimates of effect is only relevant in settings when recommendations are being made. In general, it is
based on the critical outcome that provides the lowest confidence. � 2013 Elsevier Inc. All rights reserved.

Keywords: GRADE; Quality of evidence; Confidence in estimates; Guideline methodology; Systematic review methodology; Values and preferences
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1. Introduction

In prior studies in this series devoted to exploring
GRADE’s approach to rating confidence in estimates of ef-
fect (quality of evidence) and grading strength of recom-
mendations (guidance for practice) we have dealt with
issues of framing the question [1]; introduced GRADE’s
App.0451
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What is new?

Key points
GRADE requires a rating of confidence in effect es-
timates (quality of evidence) for each outcome.

Rating of confidence of evidence requires a gestalt
that simultaneously considers all eight domains (risk
of bias, precision, consistency, and so forth)

Guideline developers using GRADE will subse-
quently make an overall rating of confidence in effect
estimates across all outcomes based on those out-
comes they consider critical to their recommendation.

Optimal application of GRADE requires making the
reasons for key judgments transparent.

conceptual approach to rating the confidence in a body of
evidence [2]; and presented five reasons for rating down
the confidence in effect estimates (risk of bias [3], impreci-
sion [4], inconsistency [5], indirectness [6], and publication
bias [7]) and three reasons for rating up the confidence in
effect estimates [8] (a large magnitude of effect, a dose-
response gradient, and a situation in which plausible biases,
if present, would serve to increase our confidence in the
effect estimate), as well as dealing with issues specific to
resource use. This 11th article in the series will focus on
(1) summarizing the confidence in effect estimates across
a single outcome for each important or critical outcome
and (2) determining the confidence in effect estimates
across all critical outcomes.
2. Summarizing the confidence in effect estimates for
individual outcomes

GRADE’s approach to rating down (or not) with respect
to each of five criteria and to rating up (or not) with respect
to three others is sometimes straightforward and enhances
the transparency of the system. Most commonly, authors
will be comfortable with the rating of confidence in esti-
mate of effect that results from considering each criterion
separately. Not infrequently, however, if ratings are applied
in a blanket or rote fashion without considering context and
the relation of one criterion to another, the confidence rat-
ing could be problematic. Specifically, ratings of individual
domains could result in an overall rating of confidence in
effect estimates on a particular outcome that does not cor-
respond well to an integrated assessment or the gestalt of
confidence in estimates of effect. In such instances, an ad-
justment in the final rating based on that gestalt is required.

Consider a systematic review of randomized trials of fla-
vonoids for the treatment of hemorrhoids that produced
a pooled estimate of a relative risk of persisting symptoms
(lack of improvement) of 0.42 (95% confidence interval
[CI] 0.28e0.61) [9]. Table 1 presents an evidence profile
summarizing the evidence regarding two outcomes: persist-
ing symptoms and adverse effects of the intervention. The
profile presents the number of studies and patients, consid-
erations related to the five possible reasons for rating down
confidence in effect estimates (summarized in the table
with expansions in the associated footnotes), and the best
estimates and CIs around relative and absolute effects.

Consider now the possible reasons for rating down con-
fidence in effect estimates. In most studies, the published
articles left uncertainty whether allocation was concealed
(though blinding in most suggests the likelihood of con-
cealment), and all studies used unvalidated measures of
symptoms. Given these limitations, one could reasonably
argue either for or against rating down for risk of bias.

Fig. 1 presents a forest plot depicting the results of the
review. The point estimates from individual studies are
quite variable, and some of the CIs overlap little. The test
for heterogeneity is highly significant and the I2 large. All
these observations suggest rating down for inconsistency
among studies. On the other hand, all point estimates sug-
gest benefit, and one might argue that it is inappropriate to
rate down for inconsistency when the only uncertainty ap-
pears to be whether the magnitude of the treatment effect is
moderate or very large. For instance, if undesirable conse-
quences of an intervention are minimal, even a modest
treatment effect may warrant a strong recommendation in
favor of that treatment. If, in such a circumstance, the basis
of doubt is whether the true effect is modest or large, rating
down for inconsistency may well be inappropriate.

All available randomized trials were of small or moder-
ate size (from 40 to 234 patients), and all were industry
funded. This is a situation that raises the possibility of pub-
lication bias. In addition, one could interpret the funnel plot
as suggesting the possibility of publication bias, with three
small, very positive studies and no corresponding studies
with small or negligible effects (Fig. 2). This line of reason-
ing would suggest rating down confidence in the estimate
for publication bias. On the other hand, the number of
studies is insufficient to meet rigorous criteria for creating
a funnel plot [10] and one could argue that the case for
publication bias is speculative in which case one would
not rate down.

Thus, for three of the five domains in which one might
rate down confidence in effect estimates (risk of bias, in-
consistency, and publication bias) one could reasonably
make the case for rating down or for not doing so. The sit-
uation is further complicated by the magnitude of effect:
the relative risk of persisting symptoms (0.41) is slightly
less than 0.5, raising the possibility of rating confidence
up for the magnitude of effect. A generous reviewer, who
in each case is inclined to view the results favorably, would
interpret the body of evidence from these flavonoid studies
as high quality (i.e., would not rate down the quality).
A less generous reviewer, who decides to rate down the
App.0452



Table 1. GRADE Evidence Profile: flavonoids for patients with symptomatic hemorrhoids (question: flavonoids for patients with symptomatic hemorrhoids?; setting: outpatients)

Quality assessment

Summary of findings

No. of patients

Relative risk
(95% CI)

Absolute risk

Quality
No of studies
(design) Risk of bias Inconsistency Indirectness Imprecision

Publication
bias

No
treatment Flavonoids

Control
rate

Risk difference
(95% CI)

Persisting symptoms/lack of improvement
Nine (RCT) Concealment

not clear in
most studies

Outcome
measures not
validateda

jP-value on
test for
heterogeneity
! 0.0001
I2 70.4b

No serious
indirectness

No serious
imprecision

All studies
industry
funded?c

218/384 93/398 RR 0.41
(0.27e0.62)

551/1,000 226 fewer
per 1,000
(149e342)

Moderate
quality
because of
publication
biasd

Adverse effects
13 (RCT) Lack of

concealment
and unvalidated
questionnairesa

No serious
inconsistency

No serious
indirectness

CI includes
reduction to
doubling of
adverse
effectse

All studies
industry
fundedc

20/681 28/704 RR 1.22
(0.69e2.15)

60/1,000 Not
significant

Low quality
because of
publication
bias and
imprecision

Abbreviations: CI, confidence interval; RR, relative risk; RCT, randomized controlled trial.
The table highlights the three questionable criteria in which reviewers might either rate down or notdstudy limitations, inconsistency, and publication biasdand how the final judgments could

vary if one came to positive judgments on all three (e.g., for persisting symptoms, high-quality evidence) or negative judgments on all three (e.g., for persisting symptoms, very low-quality
evidence).

a Allocation concealment unclear in most studies though blinding suggests the likelihood of concealment in most. The outcomes summarized here was failure to improve symptoms and side
effects. These were measured by unvalidated questionnaires in each study. The questions, however, were simple and straightforward, final decision was not to rate down for risk of bias.

b Although the I2 is large and the test for heterogeneity very highly significant, all studies but one suggest benefit, and uncertainty appears to be the magnitude of effect rather than whether
there is an effect. Final decision not to rate down for inconsistency.

c Not only are all studies industry funded, but they are all of small or moderate size. Furthermore, the funnel plot (Fig. 2) could be interpreted as suggesting the possibility of publication bias.
Final decision: rate down for likelihood of publication bias.

d We rated down for publication bias. Although there also was concern about a high risk of bias and inconsistency, we did not further rate down the quality of evidence because not every
criterion appeared to justify rating down by one level.

e The lower boundary of the CI would suggest no treatment-induced adverse effects, whereas the upper boundary suggests more than a doubling of adverse effects relative to placebo.
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Fig. 1. Forest plot of the results of a systematic review of flavonoids for the treatment of hemorrhoids for the outcome of persisting symptoms or lack
of improvement.
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evidence in each case and rejects rating up for magnitude of
effect, would judge the evidence warranting very low con-
fidence. Both reviewers, having made judgments for indi-
vidual criteria, might be dismayed that the overall rating
(high or very low) does not really capture their confidence
in effect estimates.

This example highlights the fact that each criterion for
rating quality of evidence up or down reflects not discrete
categories but a continuum from minimal limitations to
very serious limitations. When the body of evidence is
0.001  0.01 0.1 1 10 100  1000

0.0

0.4

0.8

1.2

1.6

RR (fixed)

Fig. 2. Funnel plot of studies of flavonoids for ameliorating symptoms
in patients with hemorrhoids.
intermediate with respect to a particular criterion, the deci-
sion whether a study falls above or below the threshold for
rating confidence up or down (by one or two levels) may be
arbitrary. In such instances, it is particularly desirable to de-
scribe the rationale for the final decisions.

In the case of flavonoids for hemorrhoids, both
reviewersdcharitable and harsh with respect to individual
domainsdmay, taking a broad look at the evidence, agree
that overall it lies on the border of moderate to low quality
evidence (which was the conclusion of the authors of the
review) [9]. In that case, reviewers may pick one or two do-
mains (risk of bias, inconsistency, or publication bias) of
limitations that would explain their reasoning. For example,
the associated explanation could read: ‘‘We rated down for
publication bias. Although there was also concern about
a high risk of bias and inconsistency, we did not further rate
down confidence in effect estimates because not every cri-
terion appeared to justify rating down by one level.’’ This
reflects the necessity to take an overall or gestalt view of
the body of evidence. In the evidence profile presentation
(Table 1), the final decision is that the body of evidence
warrants of moderate confidence, and the chosen reason
for rating down confidence is likely publication bias.

Having difficulties about placing the evidence in either
the moderate or low confidence category emphasizes that
App.0454
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the overall confidence rating also is a continuum, and con-
textual decisions are necessary when confidence is near the
threshold between categories. The authors of the review ac-
knowledged this by suggesting that ratings of either moder-
ate or low confidence would be reasonable.

We encourage review and guideline authors to be ex-
plicit when they encounter similar situations, acknowledg-
ing borderline decisions in one or more domains. The
evidence profile (Table 1) demonstrates such a presentation
(note in particular footnote d).

Despite the limitations of breaking continua into discrete
categories, treating each domain for rating confidence up or
down as a discrete category enhances transparency. Indeed,
the example highlights once again that the great merit of
GRADE is not that it necessarily ensures reproducible
judgments (observers will inevitably differ in close-call sit-
uations when rating up or down for individual domains or
for the overall confidence per outcome) but that it achieves
explicit and transparent judgment. In such close-call situa-
tions, apparent disagreement about whether to rate confi-
dence up or down may represent very little disagreement
on a continuum if that disagreement occurs near a threshold
between categories (i.e., the threshold between rating down
and not rating down). Furthermore, when the overall confi-
dence is near a threshold (e.g., moderate or low confi-
dence), systematic reviewers and guideline developers
using GRADE may reduce their angst by recognizing that
the disagreement, when the confidence rating is viewed as
a continuum, is small.
3. Determining the confidence in effect estimates
across outcomes

GRADE is the first formal system of rating quality of
evidence to acknowledge that quality may differ across out-
comes and to explicitly address this issue. For systematic
reviews that are not associated with recommendations,
and therefore do not require an overall confidence rating
across outcomes, we suggest presenting confidence ratings
for each important outcome and not determining the confi-
dence in effect estimates across outcomes.

Such systematic reviews may, however, subsequently in-
form guidelines that do require implicit or explicit judg-
ments about the overall confidence in effect estimates. It
is better to be explicit, and it is logical that the overall con-
fidence in effect estimates cannot be higher than the lowest
confidence in effect estimates for any outcome that is
critical for a decision. We therefore suggest applying the
lowest confidence rating of the critical outcomes as the
overall confidence associated with a recommendation. This
requires distinguishing between outcomes that are critical
and ones that are important but not critical.

Consider a systematic review of alternative strategies for
Whipple resection for pancreatic cancer, one of which pre-
serves the pylorus and the other, the standard approach,
which does not [11]. The evidence in this review for differ-
ent outcomes varied from moderate to very low confidence
in effect estimates (Table 2). In cases such as this, guideline
developers must consider whether undesirable conse-
quences of therapy are important but not critical to the
decision regarding the optimal management strategy or
whether they are critical. If an outcome for which evidence
is of lower quality is a critical outcome for decision mak-
ing, then the rating of overall quality of the evidence must
reflect this lower quality evidence. If the outcome for which
confidence is lower is an important but not critical outcome,
the overall rating will reflect the higher confidence in esti-
mates from the critical outcomes.

Thus, for this example, if those making recommenda-
tions felt that gastric emptying problems were critical, the
overall rating of the confidence in effect estimates would
be very low. If gastric emptying were important but not crit-
ical, the overall confidence would be low (on the basis of
results from the clearly critical perioperative mortality) de-
spite the presence of moderate confidence regarding 5-year
survival.
4. Which outcomes are critical may depend on the
evidence

The overall confidence in effect estimates may not come
from the outcomes judged critical at the beginning of the
guideline development processdthat is, judgments about
what is critical may change when considering the results.
For instance, a particular adverse event (e.g., severe nausea
and vomiting) may be considered critical at the outset.
If it turns out, however, that the event occurs very
infrequentlydsay, less than 3% of patientsdthe final deci-
sion may be that the adverse effect is important but not
critical.

Consider, once again, the flavonoids for hemorrhoids re-
view (Table 1) [9]. In addition to the risk of bias (conceal-
ment not explicit, questionnaires not validated) and
publication bias problems associated with the primary out-
come of persisting symptoms, the adverse effect outcome
suffers from imprecision. Therefore, whatever judgment
of confidence one might make about persisting symptoms,
adverse effects would warrant lower confidence. However,
even assuming the boundary of the CI associated with the
largest increase in adverse effects (an approximate doubling
in comparison to placebo) represented the true impact of
treatment, the adverse effects would still be relatively infre-
quent (approximately 6.3%) and minor in nature. Despite
these considerations, some might consider the adverse ef-
fects critical and thus rate the overall confidence in effect
estimates low. Others would not and may therefore rate
the overall confidence in effect as moderate.

Consider the choice facing individuals without docu-
mented coronary heart disease (CHD) but at high risk
(e.g., male smokers over 60 with hypertension, elevated
App.0455



Table 2. GRADE Evidence Profile: different resection strategies for pancreatic carcinoma associated with different evidence quality of different outcomes (question: pylorus-preserving
pancreaticoduodenectomy vs. standard Whipple pancreaticoduodenectomy in pancreatic or periampullary cancer?; setting: inpatients)

Quality assessment

Summary of findings

No. of patients

RRa (95% CI)

Absolute effect

Quality
No of studies
(design) Limitations Inconsistency Indirectness Imprecision Publication bias SWPD PPPD Control rate

Risk difference
(95% CI)

Mortality at 5 years
Three (RCT) Serious

limitationsb
No serious

inconsistency
No serious

indirectness
No serious

imprecision
Undetected 94/114 93/115 RR 0.98

(0.87e1.11)
825/1,000 20 fewer per

1,000
(�120 to
þ80)

444B
Moderate

In-hospital mortality
Six (RCT) Serious

limitationsb
No serious

inconsistency
No serious

indirectness
Serious

imprecisionc
Undetected 12/244 4/246 RR 0.40

(0.14e1.13)
49/1,000 20 fewer per

1,000
(�50 to þ10)

44BB

Low

Biliary leaks
Three (RCT) Serious

limitationsb
No serious

inconsistency
No serious

indirectness
Serious

imprecisionc
Undetected 0/133 2/135 RR 4.77

(0.23e97.96)
0/1,000 20 more per

1,000
(�20 to þ50)

44BB

Low

Delayed gastric emptying
Five (RCT) Serious

limitationsb
Serious

inconsistencyd
No serious

indirectness
Serious

imprecisionc
Undetected 56/220 66/222 RR 1.52

(0.74e3.14)
255/1,000 110 more per

1,000
(e80 to
þ290)

4BBB
Very low

Blood transfusions (units)e Best estimate
SWPD group

WMD (95% CI)

Five (RCT) Serious
limitationsb

No serious
inconsistency

No serious
indirectness

No serious
imprecision

Undetected 320 de 2.45 WMD �0.66
(�1.16 to
�0.25)

444B

Moderate

Hospital stay (days)e

Five(RCT) Serious
limitationsb

No serious
inconsistency

No serious
indirectness

Serious
imprecisionc

Undetected 446 de 19.17 WMD �1.45
(�3.28 to
þ0.38)

44BB
Low

Abbreviations: SWPD, standard Whipple pancreaticoduodenectomy; PPPD, Pylorus-preserving pancreaticoduodenectomy; WMD, weighted mean difference.
a All data based on random effect models.
b Unclear allocation concealment in all studies, patients blinded in only one study, outcome assessors not blinded in any study, O20% loss to follow-up in three studies, not analyzed using

intention to treat in one study.
c CI includes possible benefit from both surgical approaches.
d Unexplained heterogeneity; I25 72.6%, P5 0.006.
e Continuous outcome, therefore no relative effect is given.
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cholesterol despite attempts at reduction with diet, diabetes,
and a family history of CHD): should they use statins to
lower their risk of cardiovascular events? A meta-analysis
of rigorous randomized trials in such individuals demon-
strated consistent, statistically significant reductions in
major CHD events and stroke but nonsignificant reductions
in CHD deaths [12]. Serious adverse effects were unusual,
and all adverse effects were readily reversible with drug
discontinuation [13].

Guideline developers considering a recommendation for
or against statins in high-risk individuals are likely to start
the process of arriving at a recommendation considering all
four outcomes (i.e., death from cardiovascular causes, myo-
cardial infarction, stroke, and adverse effects) as critical. In
reviewing the evidence, they find that for three of the four
outcomes (myocardial infarction, stroke, and toxicity) the
evidence warrants high confidence. For CHD deaths, how-
ever, because of imprecision, evidence warrants moderate
confidence. Should the overall confidence rating across out-
comes be high or moderate?

The judgments made at the beginning of the review pro-
cess suggest that the answer is ‘‘moderate.’’ Most patients,
however, once it is established that their risk of stroke and
major coronary events decreases with statins, would find
compelling reason to use the medication. Whether CHD
mortality decreases is (as long as it is very unlikely it in-
creases) no longer relevant to the decision. Considering
this, the overall confidence rating is most appropriately des-
ignated as high confidence.

The principle is that if there is higher confidence in some
critical outcomes to support a decision in favor of an inter-
vention (i.e., benefits on critical outcomes clearly outweigh
undesirable effects of the intervention, for which there also
is high-quality evidence) one need not rate down confi-
dence because of lower confidence in other critical out-
comes that support the same recommendation. To put it
another way: an outcome is no longer critical if, across
the range of possible effect of the intervention on that out-
come, the recommendation or its strength would remain un-
changed. Such judgments require careful consideration and
are probably rare.
5. Conclusions

GRADE defines criteria for rating the confidence in ef-
fect estimates for a given outcome, thereby allowing
systematic review authors and guideline developers to ar-
rive at an outcome-specific confidence in effect estimates
rating. Although this rating system represents discrete steps
on an ordinal scale, it is helpful to view confidence in effect
estimates as a continuum. An overall confidence in effect
estimates rating across outcomes is only relevant in settings
when recommendations are being made. In general, it is
based on the critical outcome that provides the lowest con-
fidence in effect estimates.
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Abstract
This article introduces the approach of GRADE to rating quality of evidence. GRADE specifies four categoriesdhigh, moderate, low,
and very lowdthat are applied to a body of evidence, not to individual studies. In the context of a systematic review, quality reflects our
confidence that the estimates of the effect are correct. In the context of recommendations, quality reflects our confidence that the effect
estimates are adequate to support a particular recommendation. Randomized trials begin as high-quality evidence, observational studies
as low quality. ‘‘Quality’’ as used in GRADE means more than risk of bias and so may also be compromised by imprecision, inconsistency,
indirectness of study results, and publication bias. In addition, several factors can increase our confidence in an estimate of effect. GRADE
provides a systematic approach for considering and reporting each of these factors. GRADE separates the process of assessing quality of
evidence from the process of making recommendations. Judgments about the strength of a recommendation depend on more than just the
quality of evidence. � 2011 Elsevier Inc. All rights reserved.

Keywords: Quality assessment; Body of evidence; Imprecision; Indirectness; Inconsistency; Publication bias
1. Introduction

In the two previous articles in this series, we introduced
GRADE; provided an overview of the GRADE process for
developing recommendations and the final outputs of that
process, the evidence profile, and Summary of Findings
table; and described the process for framing questions
and identifying outcomes [1,2]. In this third article, we will
introduce GRADE’s approach to rating the quality of evi-
dence. The goal is to provide a conceptual overview of
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the approach. A more detailed description, accompanied
by examples, will follow in articles dealing with factors
that may lead to rating down or rating up the quality of
evidence [3e7].
2. What we do not mean by quality of evidence

In discussions of quality of evidence, confusion often
arises between evidence and opinion and between quality
of evidence and strength of recommendations. We, there-
fore, begin by explaining what we do not mean by quality
of evidence.
3. Opinion is not evidence

In the absence of high-quality evidence, clinicians must
look to lower quality evidence to guide their decisions.
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Key Points

� GRADE provides a framework for assessing qual-
ity that encourages transparency and an explicit ac-
counting of the judgments made.

� GRADE distinguishes between quality assessment
conducted as part of a systematic review and that
undertaken as part of guideline development.

� The optimal application of GRADE requires
systematic review of the impact of alternative
management strategies on all patient-important
outcomes.

� Information about study limitations, imprecision,
inconsistency, indirectness, and publication bias
is necessary for decision makers, clinicians, and
patients to understand and have confidence in the
assessment of quality and estimate of effect size.

Confusion arises when, in such situations, guideline devel-
opers classify ‘‘expert opinion’’ as a type of evidence.
Developing recommendations always requires the opinion
of experts, the basis of which includes experience with pa-
tients, an understanding of biology and mechanism, and
knowledge and understanding of preclinical and early
clinical research as well as of the results of randomized
clinical trials and observational studies. Guideline devel-
opers should always engage experts to help understand
the evidence; they must also uncover and make clear the
evidence that underlies the experts’ opinions and rate the
quality of that evidence, not the opinions that follow from
the evidence and its interpretation.

An example illustrates the difference between evidence
and expert opinion. Suppose that during attending rounds
with medical students and residents, an endocrinologist ex-
plains the rationale for tight glycemic control in diabetes.
Table 1 shows the two assertions he makes and the evidence
he cites to support them. The evidence he cites for opinion 1 is
exclusively his personal clinical experience. For opinion 2,
he cites his own experience and refers (with no more than
a general statement) to evidence from clinical research.

It seems highly plausible that opinion 1 might reasonably
be based on careful observation. If patients who complain of
fatigue, polyuria, or other symptoms return in a few days
saying they are better, initiation of treatment is the likeliest
explanation. The phenomenon of a patient who had no com-
plaints returning, a few days later, to say howmuch better she
is would be particularly memorable. Unfortunately, there are
many other potential explanations of these observations. The
endocrinologist’s impression of the extent of patients’ reports
of benefit may be inaccurate, he may be forgetting many pa-
tients who failed to improve, or the apparent improvement in
some patients may be because of natural history, placebo
effects, leading questions on the part of the clinician, or the
patient’s desire to please.Without, at thevery least, a rigorous
and structured approach to data collection, we could consider
the endocrinologist’s report of his clinical experience (but not
the opinion that he arrived at from his interpretation of that
experience) as evidence from an uncontrolled case series
and classify it as very low quality.

Whereas the implicit study design underlying the
evidence for opinion 1 is a beforeeafter study, opinion 2
suggests a parallel group comparison, which in this case
has serious problems. If indeed his memory is accurate
(patients with tighter control in his practice do achieve bet-
ter outcomes), the reason may be that their success in con-
trolling their glucose reflects differences in their underlying
disease strongly associated with their likelihood of suffer-
ing complications. This risk of bias from unrecognized
prognostic imbalance, as well as from the uncertainty and
imprecision associated with the endocrinologist’s memory
of the events, would lead us again to classify his observa-
tions as very low quality evidence.
4. A particular quality of evidence does not necessarily
imply a particular strength of recommendation

A second area of confusion relates to the distinction
between assessing the quality of evidence and making a rec-
ommendation. Later articles in this series will provide a de-
tailed discussion of GRADE’s approach to deciding on the
direction and strength of recommendations. We note here
the importance of GRADE’s explicit separation of the
process for assessing the quality of a body of evidence from
the process for making recommendations based in part
on those assessments. Although higher quality evidence is
more likely to be associated with strong recommendations
than lower quality evidence, a particular level of quality
does not imply a particular strength of recommendation.
Sometimes, low or very low quality evidence can lead to
a strong recommendation.

For instance, consider the decision to administer aspirin
or acetaminophen to children with chicken pox. Observa-
tional studies have observed an association between aspirin
administration and Reye’s syndrome [8e11]. Because aspi-
rin and acetaminophen are similar in their analgesic and
antipyretic effects, the low-quality evidence regarding the
potential harms of aspirin does not preclude a strong rec-
ommendation for acetaminophen.

Similarly, high-quality evidence does not necessarily im-
ply strong recommendations. For example, faced with a first
deep venous thrombosis (DVT) with no obvious provoking
factor patients must, after the first months of anticoagula-
tion, decide whether to continue taking warfarin long term.
High-quality randomized controlled trials show that contin-
uous warfarin will decrease the risk of recurrent thrombosis
but at the cost of increased risk of bleeding and inconve-
nience [12e15]. Because patients with varying values and
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Table 1

Expert opinion vs. evidence

Expert opinion Evidence

Tight control will make a patient feel better ‘‘In my 20 years in practice I have started treatment for newly diagnosed diabetes many times. I almost

always see these patients back a week or so after starting treatment, and the great majority say they feel

much better than they did before. Even a patient who denied having any complaints or symptoms will

come back and say she has more energy, particularly in the afternoons, and will marvel at how much better

she feels in general.’’

Tight control will reduce the long-term

risk of developing kidney disease,

neuropathy, and blindness

‘‘I institute tight control on every patientdI believe they all deserve the best possible treatmentdso I have a

lot of experience with this. I have many patients who have been with me for a decade, or even several

decades, and who take their medicine faithfully and have great blood sugars. These patients also have very

few complications. On the other hand, I have a lot of patients who have terrible control and develop

complications early on. Also, there are a lot of studies showing that tight control reduces the risk of

complications.’’
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preferences are likely to make different choices, guideline
panels addressing whether patients should continue or
terminatewarfarinmayddespite the high-quality evidenced
offer a weak recommendation.
5. So what do we mean by ‘‘quality of evidence’’?

GRADE distinguishes between quality assessment con-
ducted as part of a systematic review and that undertaken
in the process of guideline development. We, therefore,
provide two definitions of ‘‘quality of evidence.’’

The optimal application of GRADE requires systematic
reviews of the impact of alternative management ap-
proaches on all patient-important outcomes [1]. In the
context of a systematic review, the ratings of the quality
of evidence reflect the extent of our confidence that the
estimates of the effect are correct. In the context of making
recommendations, the quality ratings reflect the extent of
our confidence that the estimates of an effect are adequate
to support a particular decision or recommendation.

The reason for the different definitions is that the conduct
of systematic reviews does not include processes required for
making rigorous recommendations. In particular, unless the
systematic review team includes members who will use the
review as part of guideline development, authors of system-
atic reviews are, generally, not in a position to weigh the
trade-offs between the desirable and undesirable conse-
quences of adhering to a recommendation. Relevant stake-
holders are in a better position to make these judgments.
For example, in the DVT case described earlier, a systematic
review might provide reliable estimates of the magnitude of
effect and associated confidence intervals (CIs) for symp-
tomatic thromboembolism and bleeding and themortality as-
sociated with both of these events, but the reviewers who
wrote it would not be able to provide reliable judgments
about whether the benefit of warfarin treatment is worth the
risk. Such judgments must also include considerations of
values, cost, and pertinent stakeholder input.

On the other hand, a guideline (or a clinician applying
the evidence from a systematic review) must assess the
quality of the evidence in the context of the decision
regarding anticoagulation. In considering this trade-off,
a guideline panel must decide whether or not to recommend
anticoagulation (and the strength of that recommendation)
in light of the effect on the risk of symptomatic thrombo-
embolism, their confidence in the effect estimates, and
the corresponding risks and confidence in estimates of seri-
ous bleeding. Although the processes for assessing quality
are the same, authors of systematic reviews and authors
of guidelines will apply the criteria differently. We will
highlight this different application of criteria in the fifth
article in this series, which addresses the assessment of
precision in rating the quality of the evidence [5].
6. Quality in GRADE means more than risk of bias

In the clinical epidemiological literature, when used at
all, ‘‘quality’’ commonly refers to a judgment on the inter-
nal validity (i.e., risk of bias) of an individual study. To ar-
rive at a rating, reviewers consider features in controlled
trials such as randomization, allocation concealment, blind-
ing, and use of intention to treat analysis. In observational
studies, they consider appropriate measurement of exposure
and outcome as well as appropriate control of confounding;
in both controlled trials and observational studies, they con-
sider loss to follow-up and may consider other aspects of
design, conduct, and analysis that influence the risk of bias.

GRADE judgments refer not to individual studies but to
a body of evidence, and quality, as used in GRADE, means
more than risk of bias. A body of evidence (for instance,
a number of well-designed and executed trials) may be
associated with a low risk of bias, but our confidence in
effect estimates may be compromised by a number of other
factors (imprecision, inconsistency, indirectness, and publi-
cation bias). There are also factors, particularly relevant to
observational studies, that may lead to rating up quality,
including the magnitude of treatment effect and the pres-
ence of a doseeresponse gradient.

GRADE’s specific uses of the terms ‘‘quality’’ and ‘‘risk
of bias’’ (labeled ‘‘study limitations’’ in previous GRADE
publications) require authors to take care in using these
terms when they describe their findings and reasoning in
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Table 2

Significance of the four levels of evidence

Quality level Current definition Previous definition

High We are very confident that the true effect lies close to that of the

estimate of the effect

Further research is very unlikely to change our confidence in the

estimate of effect

Moderate We are moderately confident in the effect estimate: The true effect

is likely to be close to the estimate of the effect, but there is a

possibility that it is substantially different

Further research is likely to have an important impact on our

confidence in the estimate of effect and may change the estimate

Low Our confidence in the effect estimate is limited: The true effect may

be substantially different from the estimate of the effect

Further research is very likely to have an important impact on our

confidence in the estimate of effect and is likely to change the

estimate

Very low We have very little confidence in the effect estimate: The true effect

is likely to be substantially different from the estimate of effect

Any estimate of effect is very uncertain
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the context of a systematic review or guideline. Well-
conducted studies may be part of a body of evidence rated
low quality because they only provide indirect or imprecise
evidence for the question of interest. Although clinical
epidemiologists and others have attributed other meanings
to the word ‘‘quality’’ (typically risk of bias), we believe
the meaning described here corresponds more closely to
the common and nontechnical understanding of ‘‘quality.’’
7. GRADE specifies four categories for the quality
of a body of evidence

Although the quality of evidence represents a continuum,
the GRADE approach results in an assessment of the
quality of a body of evidence as high, moderate, low, or
very low. Table 2 presents what GRADE means by each
of these four categories and contrasts their current defini-
tion with the previous definition [16], which focused on
the implications of the levels of evidence for future
research (the lower the quality, the more likely further
research would change our confidence in the estimates,
and the estimates themselves). The earlier characterization
has been criticizeddwe believe legitimatelydbecause
there are many situations in which we cannot expect higher
Table 3

A summary of GRADE’s approach to rating quality of evidence

Study design

Initial quality of a body of

evidence Lower if

Randomized

trials

High Risk of Bias

�1 Serious

�2 Very serious

Inconsistency

�1 Serious

�2 Very serious

Indirectness

�1 Serious

�2 Very serious

Imprecision

�1 Serious

�2 Very serious

Publication bias

�1 Likely

�2 Very likely

Observational

studies

Low
quality evidence to be forthcoming. We, nevertheless, con-
sider the prior characterization of quality to provide an al-
ternative under circumstances when obtaining new
compelling evidence is plausible.
8. Arriving at a quality rating

When we speak of evaluating quality, we are referring to
an overall rating for each important outcome across studies.
As discussed in the previous article in this series that
addressed the framing of the question [2], before assessing
the quality of the evidence, systematic reviewers and
guideline developers should identify all potential patient-
important outcomes, including benefits, harms, and costs.
Reviewers will then assess the quality of evidence for each
important outcome.

Table 3 summarizes GRADE’s approach to rating
the quality of evidence, which begins with the study design
(trials or observational studies) and then addresses five rea-
sons to possibly rate down the quality of evidence and three
to possibly rate up the quality. Subsequent articles in this
series will address, in detail, the meaning and use of each
of these criteria. Here, we discuss why these criteria, in
particular, have been identified as important in assessing
the quality of a body of evidence.
Higher if Quality of a body of evidence

Large effect

þ1 Large

þ2 Very large

Dose response

þ1 Evidence

of a gradient

All plausible residual

confounding

þ1 Would reduce a

demonstrated effect

þ1 Would suggest a spurious

effect if no effect was

observed

High (four plus: 4444)

Moderate (three plus: 444B)

Low (two plus: 44BB)

Very low (one plus: 4BBB)
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9. Rationale for using GRADE’s definition of quality

To be useful to decision makers, clinicians, and patients,
systematic reviews must provide not only an estimate of
effect for each outcome but also the information needed
to judge whether these estimates are likely to be correct.
What information about the studies in a review affects
our confidence that the estimate of an effect is correct?

To answer this question, consider an example. Suppose
you are told that a recent Cochrane review reported that,
in patients with chronic pain, the number needed to treat
(NNT) for clinical success with topical salicylates was 6
(95% CI5 4e13) compared with placebo. What additional
information would you seek to help you decide whether to
believe this estimate and how to apply it?

The most obvious questions might be the following: how
many studies were pooled to get this estimate; how many
patients did they include; and how wide were the CIs
around the effect estimate? Were they randomized con-
trolled trials? Did the studies have important limitations,
such as lack of blinding or large or differential loss to
follow-up in the compared groups? The questions thus far
relate to GRADE categories of imprecision and risk of bias.

But there are also other important questions. Is there ev-
idence that more studies of this treatment were conducted,
but some were inaccessible to the reviewers? If so, how
likely is it that the results of the review reflect the overall
experience with this treatment? Did the trials have similar
or widely varying results? Was the outcome measured at
an appropriate time, or were the studies too short in dura-
tion to have much relevance? What part of the body was in-
volved in the interventions (and thus, to what part of the
body can we confidently apply these results)? These latter
questions refer to the GRADE categories of publication
bias, inconsistency, and indirectness. Without answers to
(or at least information about) these questions, it is not
possible to determine how much confidence to attach to
the reported NNT and CIs.

GRADE identified its five categoriesdrisk of bias,
imprecision, inconsistency, indirectness, and publication
biasdbecause they address nearly all issues that bear on
the quality of evidence. For any given question, moreover,
information about each of these categories is likely to be
essential to judge whether the estimate is likely to be
correct. These categories were arrived at through a case-
based process by members of GRADE, who identified
a broad range of issues and factors related to the assessment
of the quality of studies. All potential factors were consid-
ered, and through an iterative process of discussion and
review, concerns were scrutinized and solutions narrowed
by consensus to these five categories.

GRADE’s approach to quality implies that every system-
atic review should provide information about each of the cat-
egories (and any other pertinent issues in a particular case).
Decision makers, whether they are guideline developers or
clinicians, find it difficult to use a systematic review that does
not provide this information. Good systematic reviews and
clinical practice guidelines have commonly emphasized ap-
praisal of the risk of bias (study limitations) using explicit cri-
teria. Often, however, the focus has been on assessments
across outcomes for each study rather than on each important
outcome across studies. Assessment of other factors that de-
termine how much confidence can be placed in estimates of
effect has often been lacking. Before the adoption of
GRADE, standards for reporting systematic reviews have
not made clear how this information should be presented.
GRADE provides a structure for systematic reviews and clin-
ical practice guidelines to ensure they address the key ques-
tions that are pertinent to rating the quality of the evidence for
all outcomes relevant to a particular question in a consistent
systematic manner.
10. Conclusion

In closing, we caution against a mechanistic approach
toward the application of the criteria for rating the quality
of the evidence up or down. Although GRADE suggests
the initial separate consideration of five categories of
reasons for rating down the quality of evidence, and three
categories for rating up, with a yes/no decision regarding
rating up or down in each case, the final rating of overall
evidence quality occurs in a continuum of confidence in
the validity, precision, consistency, and applicability of
the estimates. Fundamentally, the assessment of evidence
quality is a subjective process, and GRADE should not
be seen as obviating the need for or minimizing the impor-
tance of judgment or as suggesting that quality can be
objectively determined.

As we repeatedly stress throughout this series, use of
GRADE will not guarantee consistency in assessment,
whether of the quality of evidence or of the strength of
recommendations. There will be cases in which competent
reviewers will have honest and legitimate disagreement
about the interpretation of evidence. In such cases, the
merit of GRADE is that it provides a framework that guides
one through the critical components of this assessment
and an approach to analysis and communication that
encourages transparency and an explicit accounting of the
judgments involved.
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American Academy of Pediatrics policy and trans- kids:
Fact-checking 

The American Academy of Pediatrics (AAP) recently published a policy statement entitled, 
Ensuring comprehensive care and support for transgender and gender-diverse children and 
adolescents (Rafferty, 2018).  It was quite a remarkable document: Although almost all clinics 
and professional associations in the world use what’s called the watchful waiting approach to 
helping GD children, the AAP statement rejected that consensus, endorsing only gender 
affirmation.  With AAP taking such a dramatic departure from other professional associations, I 
was immediately curious about what evidence led them to that conclusion.  (Extraordinary claims 
require extraordinary evidence, and all that.)  As I read the works on which they based their 
policy however, I was pretty surprised…rather alarmed, actually:  These documents simply did 
not say what AAP claimed they did.  In fact, the references that AAP cited as the basis of their 
policy instead outright contradicted that policy, repeatedly endorsing watchful waiting.  

The AAP statement was also remarkable in what it left out—namely, the outcomes research on 
GD children.  There have been eleven follow-up studies of GD children, of which AAP cited one
[Wallien & Cohen Kettenis (2008)], doing so without actually mentioning the outcome data it 
contained.  The literature on outcomes was neither reviewed, summarized, nor subjected to meta-
analysis to be considered in the aggregate—It was merely disappeared.  (I have presented the 
complete list of the outcome studies on this blog before; they appear again at the bottom of this 
page together with their results, for reference.)  As they make clear, every follow-up study of GD 
children, without exception, found the same thing: By puberty, the majority of GD children 
ceased to want to transition.  AAP is, of course, free to establish whatever policy it likes on 
whatever basis it likes.  But any assertion that their policy is based on evidence is demonstrably 
false, as detailed below.  

AAP divided clinical approaches into three types—conversion therapy, watchful waiting, and 
gender affirmation.  It rejected the first two and endorsed gender affirmation as the only 
acceptable alternative.  Most readers will likely be familiar already with attempts to use 
conversion therapy to change sexual orientation.  With regard to gender identity, AAP wrote:

“[C]onversion” or “reparative” treatment models are used to prevent children and 
adolescents from identifying as transgender or to dissuade them from exhibiting gender-
diverse expressions….Reparative approaches have been proven to be not only 
unsuccessful38 but also deleterious and are considered outside the mainstream of 
traditional medical practice.29, 39–42

AAP’s citations are:
38.  Haldeman DC. The practice and ethics of sexual orientation conversion therapy. J Consult Clin 

Psychol. 1994;62(2):221–227
29.  Adelson SL; American Academy of Child and Adolescent Psychiatry (AACAP) Committee on Quality 

Issues (CQI). Practice parameter on gay, lesbian, or bisexual sexual orientation, gender nonconformity, 
and gender discordance in children and adolescents. J Am Acad Child Adolesc Psychiatry. 2012;51
(9):957–974

39.  Byne W. Regulations restrict practice of conversion therapy. LGBT Health. 2016;3(2):97–99
40.  Cohen-Kettenis PT, Delemarrevan de Waal HA, Gooren LJ. The treatment of adolescent transsexuals: 

changing insights. J Sex Med. 2008;5(8):1892–1897
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41.  Bryant K. Making gender identity disorder of childhood: historical lessons for contemporary debates. 
Sex Res Soc Policy. 2006;3(3):23–39

42.  World Professional Association for Transgender Health. WPATH De-Psychopathologisation 
Statement. Minneapolis, MN: World Professional Association for Transgender Health; 2010. Available 
at: https://www.wpath.org/policies. Accessed April 16, 2017

These claims struck me as odd because there are no studies of conversion therapy for gender 
identity.  Studies of conversion therapy have been limited to sexual orientation—specifically, the 
sexual orientation of adults—not gender identity, and not children in any case.  The article AAP 
cited to support their claim (reference number 38) is indeed a classic and well-known review, but 
it is a review of sexual orientation research only.  Neither gender identity, nor even children,
received even a single mention in it.  Indeed, the narrower scope of that article should be clear to 
anyone reading even just its title: “The practice and ethics of sexual orientation conversion 
therapy” (Haldeman, 1994, p. 221, italics added).

AAP continued, saying that conversion approaches for GD children have already been rejected 
by medical consensus, citing five sources.  This claim struck me just as odd, however—I recalled 
associations banning conversion therapy for sexual orientation, but not for gender identity, 
exactly because there is no evidence for generalizing from adult sexual orientation to childhood 
gender identity.  So, I started checking AAP’s citations for that, and these sources too pertained 
only to sexual orientation, not gender identity (specifics below).  What AAP’s sources did
repeatedly emphasize was that:

(1)   Sexual orientation of adults is unaffected by conversion therapy and any other 
[known] intervention;

(2)   Gender dysphoria in childhood before puberty desists in the majority of cases, 
becoming (cis-gendered) homosexuality in adulthood, again regardless of any 
[known] intervention; and

(3)   Gender dysphoria in childhood persisting after puberty tends to persist entirely.  

That is, in the context of GD children, it simply makes no sense to refer to externally induced 
“conversion”: The majority of children “convert” to cisgender or “desist” from transgender 
regardless of any attempt to change them.  “Conversion” only makes sense with regard to adult 
sexual orientation because (unlike childhood gender identity), adult homosexuality never or 
nearly never spontaneously changes to heterosexuality. Although gender identity and sexual 
orientation may often be analogous and discussed together with regard to social or political 
values and to civil rights, they are nonetheless distinct—with distinct origins, needs, and 
responses to medical and mental health care choices.  Although AAP emphasized to the reader 
that “gender identity is not synonymous with ‘sexual orientation’” (Rafferty, 2018, p. 3), they 
went ahead to treat them as such nonetheless.

To return to checking AAP’s fidelity to its sources: Reference 29 was a practice guideline from 
the Committee on Quality Issues of the American Academy of Child and Adolescent Psychiatry 
(AACAP).  Despite AAP applying this source to gender identity, AACAP was quite 
unambiguous regarding their intent to speak to sexual orientation and only to sexual orientation:
“Principle 6. Clinicians should be aware that there is no evidence that sexual orientation can be 
altered through therapy, and that attempts to do so may be harmful.  There is no established 
evidence that change in a predominant, enduring homosexual pattern of development is possible. 
 Although sexual fantasies can, to some degree, be suppressed or repressed by those who are 
ashamed of or in conflict about them, sexual desire is not a choice.  However, behavior, social 
role, and—to a degree—identity and self-acceptance are. Although operant conditioning modifies 
sexual fetishes, it does not alter homosexuality.  Psychiatric efforts to alter sexual orientation
through ‘reparative therapy’ in adults have found little or no change in sexual orientation, while 
causing significant risk of harm to self-esteem” (AACAP, 2012, p. 967, italics added).  

Whereas AAP cites AACAP to support gender affirmation as the only alternative for treating GD 
children, AACAP’s actual view was decidedly neutral, noting the lack of evidence: “Given the 
lack of empirical evidence from randomized, controlled trials of the efficacy of treatment aimed 
at eliminating gender discordance, the potential risks of treatment, and longitudinal evidence that 
gender discordance persists in only a small minority of untreated cases arising in childhood, 
further research is needed on predictors of persistence and desistence of childhood gender 
discordance as well as the long-term risks and benefits of intervention before any treatment to 
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eliminate gender discordance can be endorsed” (AACAP, 2012, p. 969).  Moreover, whereas 
AAP rejected watchful waiting, what AACAP recommended was: “In general, it is desirable to 
help adolescents who may be experiencing gender distress and dysphoria to defer sex 
reassignment until adulthood” (AACAP, 2012, p. 969).  So, not only did AAP attribute to 
AACAP something AACAP never said, but also AAP withheld from readers AACAP’s actual 
view.

Next, in reference 39, Byne (2016) also addressed only sexual orientation, doing so very clearly: 
“Reparative therapy is a subset of conversion therapies based on the premise that same-sex 
attraction are reparations for childhood trauma. Thus, practitioners of reparative therapy believe 
that exploring, isolating, and repairing these childhood emotional wounds will often result in 
reducing same-sex attractions” (Byne, 2016, p. 97).  Byne does not say this of gender identity, as 
the AAP statement misrepresents.

In AAP reference 40, Cohen-Kettenis et al. (2008) did finally pertain to gender identity; however, 
this article never mentions conversion therapy. (!)  Rather, in this study, the authors presented 
that clinic’s lowering of their minimum age for cross-sex hormone treatment from age 18 to 16, 
which they did on the basis of a series of studies showing the high rates of success with this age 
group.  Although it did strike me as odd that AAP picked as support against conversion therapy 
an article that did not mention conversion therapy, I could imagine AAP cited the article as an 
example of what the “mainstream of traditional medical practice” consists of (the logic being that 
conversion therapy falls outside what an ‘ideal’ clinic like this one provides).  However, what 
this clinic provides is the very watchful waiting approach that AAP rejected.  The approach 
espoused by Cohen-Kettenis (and the other clinics mentioned in the source—Gent, Boston, Oslo, 
and now formerly, Toronto) is to make puberty-halting interventions available at age 12 because: 
“[P]ubertal suppression may give adolescents, together with the attending health professional, 
more time to explore their gender identity, without the distress of the developing secondary sex 
characteristics. The precision of the diagnosis may thus be improved” (Cohen-Kettenis et al., 
2008, p. 1894).

Reference 41 presented a very interesting history spanning the 1960s–1990s about how feminine 
boys and tomboyish girls came to be recognized as mostly pre-homosexual, and how that status 
came to be entered into the DSM at the same time as homosexuality was being removed from the 
DSM.  Conversion therapy is never mentioned.  Indeed, to the extent that Bryant mentions 
treatment at all, it is to say that treatment is entirely irrelevant to his analysis: “An important 
omission from the DSM is a discussion of the kinds of treatment that GIDC children should 
receive. (This omission is a general orientation of the DSM and not unique to GIDC)” (Bryant, 
2006, p. 35).  How this article supports AAP’s claim is a mystery.  Moreover, how AAP could 
cite a 2006 history discussing events of the 1990s and earlier to support a claim about the current
consensus in this quickly evolving discussion remains all the more unfathomable.

Cited last in this section was a one-paragraph press release from the World Professional 
Association for Transgender Health.  Written during the early stages of the American Psychiatric 
Association’s (APA’s) update of the DSM, the statement asserted simply that “The WPATH 
Board of Directors strongly urges the de-psychopathologisation of gender variance worldwide.” 
 Very reasonable debate can (and should) be had regarding whether gender dysphoria should be 
removed from the DSM as homosexuality was, and WPATH was well within its purview to 
assert that it should.  Now that the DSM revision process is years completed however, history has 
seen that APA ultimately retained the diagnostic categories, rejecting WPATH’s urging.  This 
makes AAP’s logic entirely backwards: That WPATH’s request to depathologize gender 
dysphoria was rejected suggests that it is WPATH’s view—and therefore, AAP policy—which 
fall “outside the mainstream of traditional medical practice.” (!)

AAP based this entire line of reasoning on their belief that conversion therapy is being used “to 
prevent children and adolescents from identifying as transgender” (Rafferty, 2018, p. 4).  That 
claim is left without citation or support.  In contrast, what is said by AAP’s sources is “delaying 
affirmation should not be construed as conversion therapy or an attempt to change gender 
identity” in the first place (Byne, 2016, p. 2).  Nonetheless, AAP seems to appear to be doing 
exactly that: Simply relabeling non-gender affirmation models as conversion clinics.
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Although AAP (and anyone else) may reject (what they label to be) conversion therapy purely on 
the basis of political or personal values, there is no evidence to back the AAP’s stated claim 
about the existing science on gender identity at all, never mind gender identity of children.

AAP also rejected the watchful waiting approach, repeatedly calling it “outdated.”  The criticisms 
AAP provided, however, again defied the existing evidence, with even its own sources repeatedly 
calling that model the current standard.  According to AAP:

[G]ender affirmation is in contrast to the outdated approach in which a child’s gender-
diverse assertions are held as “possibly true” until an arbitrary age (often after pubertal 
onset) when they can be considered valid, an approach that authors of the literature have 
termed “watchful waiting.” This outdated approach does not serve the child because 
critical support is withheld. Watchful waiting is based on binary notions of gender in 
which gender diversity and fluidity is pathologized; in watchful waiting, it is also 
assumed that notions of gender identity become fixed at a certain age. The approach is 
also influenced by a group of early studies with validity concerns, methodologic flaws, 
and limited follow-up on children who identified as TGD and, by adolescence, did not 
seek further treatment (“desisters”).45,47

The citations from AAP’s reference list are:
45.  Ehrensaft D, Giammattei SV, Storck K, Tishelman AC, Keo-Meier C. Prepubertal social gender 

transitions: what we know; what we can learn—a view from a gender affirmative lens. Int J Transgend. 
2018;19(2):251–268

47.  Olson KR. Prepubescent transgender children: what we do and do not know. J Am Acad Child Adolesc 
Psychiatry. 2016;55(3):155–156.e3

I was surprised first by the AAP’s claim that pubertal onset was somehow “arbitrary.”  The 
literature, including AAP’s sources, repeatedly indicated the pivotal importance of puberty, 
noting that outcomes strongly diverge at puberty.  According to AAP reference 29, in 
“prepubertal boys with gender discordance—including many without any mental health 
treatment—the cross gender wishes usually fade over time and do not persist into adulthood, with 
only 2.2% to 11.9%  continuing to experience gender discordance” (Adelson & AACAP, 2012, p. 
963, italics added), whereas “when gender variance with the desire to be the other sex is present 
in adolescence, this desire usually does persist through adulthood” (Adelson & AACAP, 2012, p. 
964, italics added).  Similarly, according to AAP reference 40, “Symptoms of GID at prepubertal 
ages decrease or even disappear in a considerable percentage of children (estimates range from 
80–95%).  Therefore, any intervention in childhood would seem premature and inappropriate. 
However, GID persisting into early puberty appears to be highly persistent” (Cohen-Kettenis et 
al., 2008, p. 1895, italics added).  That follow-up studies of prepubertal transition differ from 
postpubertal transition is the very meaning of non-arbitrary.  AAP gave readers exactly the 
reverse of what was contained its own sources.  If AAP were correct in saying that puberty is an 
arbitrarily selected age, then AAP will be able to offer another point with as much empirical 
backing as puberty has.

Next, it was not clear on what basis AAP could say that watchful waiting withholds 
support—AAP cited no support for its claim. The people in such programs often receive 
substantial support during this period.  Also unclear is on what basis AAP could already know 
exactly which treatments are “critical” and which are not—Answering that question is the very 
purpose of this entire endeavor.  Indeed, the logic of AAP’s claim appears entirely circular:  If 
one were pre-convinced that the gender affirmation model is the only acceptable one, then 
watchful waiting withholds critical support only in the sense that it delays gender affirmation, the 
method one has already decided to be critical.

Although AAP’s next claim did not have a citation appearing at the end of its sentence, binary 
notions of gender was mentioned both in references 45 and 47.  Specifically, both pointed out 
that existing outcome studies have been about people transitioning from one sex to the other, 
rather than from one sex to an in-between or combination of masculine/feminine features.  
Neither reference presented this as a reason to reject the results from the existing studies of 
complete transition however (which is how AAP cast it). Although it is indeed true that the 
outcome data have been about complete transition, some future study showing that partial 
transition shows a different outcome for them would not invalidate what is known about 
complete transition.  Indeed, data showing that partial transition gives better outcomes than 
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complete transition would, once again, support the watchful waiting approach which AAP 
rejected.

Next was a vague reference alleging concerns and criticisms about early studies.  Had AAP 
indicated what those alleged concerns and flaws were (or which studies they were), then it would 
be possible to evaluate or address them.  Nonetheless, the argument is a red herring: Because all 
of the later studies showed the same result as did the early studies, any such allegation is 
necessarily moot.

Reference 47 was a one-and-a-half page commentary which off-handedly mentions criticisms 
previously made of three of the eleven outcome studies of GD children, but does not provide any 
analysis or discussion (Olsen, 2016).  The only specific claim was that studies (whether early or 
late) had limited follow-up periods—the logic being that had outcome researchers lengthened the 
follow-up period, then people who seemed to have desisted might have returned to the clinic as 
cases of “persistence-after-interruption.”  Although one could debate the merits of that 
prediction, AAP (and Olson) instead simply withheld from the reader the result from testing that 
prediction directly:  Steensma and Cohen-Kettenis (2015) conducted another analysis of their 
cohort, by then ages 19–28 (mean age 25.9 years), and found that 3.3% (5 people of the sample 
of 150) later returned.  That is, the childhood sample showing 70.0% desistence instead showed 
66.7% desistance in long-term follow-up.  It is up to the reader to decide whether that difference 
challenges the aforementioned conclusion that that majority of GD children cease to want to 
transition by puberty or represents a grasping at straws.

Reference
Steensma, T. D., & Cohen-Kettenis, P. T. (2015). More than two developmental pathways in children with 
gender dysphoria?  Journal of the American Academy of Child& Adolescent Psychiatry, 52, 147–148.

Reference 45 did not support the claim that watchful-waiting is “outdated.”  Indeed, that source 
said the very opposite, referring to watchful waiting as the current approach:  “Put another way, 
if clinicians are straying from SOC 7 guidelines for social transitions, not abiding by the watchful 
waiting model favored by the standards, we will have adolescents who have been consistently 
living in their affirmed gender since age 3, 4, or 5” (Ehrensaft et al., 2018, p. 255).  Moreover, 
Ehrensaft et al. said there are cases in which they too would still use watchful waiting: “When a 
child’s gender identity is unclear, the watchful waiting approach can give the child and their 
family time to develop a clearer understanding and is not necessarily in contrast to the needs of 
the child.”  Ehrensaft et al. are indeed critical of the watchful waiting model (which they feel is 
applied too conservatively), but they do not come close to the position the AAP policy espouses.  
Where Ehrensaft summarizes the potential benefits and potential risks both to transitioning and 
not transitioning, the AAP presents an ironically binary narrative.

In its policy statement, AAP told neither the truth nor the whole truth, committing sins both of 
commission and of omission, asserting claims easily falsified by anyone caring to do any fact-
checking at all.  AAP claimed, “This policy statement is focused specifically on children and 
youth that identify as TGD rather than the larger LGBTQ population” (p. 1); however, much of 
that evidence was about sexual orientation, not gender identity.  AAP claimed, “Current available 
research and expert opinion from clinical and research leaders…will serve as the basis for 
recommendations” (p. 1-2); however, they provided recommendations entirely unsupported and 
even in direct opposition to that research and opinion.

AAP is advocating for something far in excess of mainstream practice and medical consensus.  In 
the presence of compelling evidence, that would be exactly called for.  The problems in Rafferty 
(2018), however, do not constitute merely a misquote, a misinterpretation of an ambiguous 
statement, or missing a reference or two.  Rather, AAP’s statement is a systematic exclusion and 
misrepresentation of entire literatures.  Not only did AAP fail to provide extraordinary evidence, 
it failed to provide the evidence at all.  Indeed, AAP’s recommendations are despite the existing 
evidence.

------------------------------------------------------------------------------------------------------------------------

Outcome Studies of GD Children and Their Results

Count Group Study
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*For brevity, the list uses “gay” for “gay and cis-”, “straight” for “straight and cis-”, etc.
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Hontas 18 October 2018 at 10:51

I am not a psychologist but as an academic citing sources that don't support what is being claimed should be 
reason for the retraction of a paper. I agree with what AAP is trying to do but this is not how to go about it. 
Academic integrity has to mean something. Could they be trying to reduce harm to those who DO turn out to 
be transgender as teens and adults, and their parents? In my humble opinion, "affirm" and give hormones 
probably isn't right either. 

Hear me out. 

Think of how the average, at least a little transphobic, parent is likely to implement "watchful waiting". 
Consider as an example the movie "Ma Vie En Rose". It could be said what they were doing in the beginning 
of the movie was a watchful waiting approach. "It's normal until about age 7," and all that. They were fine 
with Ludo dressing like a girl and having dolls and all of that until then. 

The parents were told that if they watchfully waited the kid would likely "normally" stop. What happens 
when the kid does not stop? They loose it. They try to force them to stop being different. In real life that is 
often how trans gender youths end up as wards of the state. Part of watchful waiting has probably been a 
hope that the kid would not be trans in the end. 

A month ago a well known transgender model posted a video about a frank discussion with her mother. 
When she had surgery her mother felt like her son "went on vacation then never came back". Her mother 
mourned. She still hoped somehow it wouldn't go that far. 

That is the danger of watchful waiting for those who DO turn out to be transgender IF the people around 
them agreed in the hope they would desist. 

Reply

Unknown 18 October 2018 at 12:21

@Hontas This is a mental health issue. Any medical interventions to treat mental health issues have huge 
risks, known and unknown, and are not "cures" for gender dysphoria. Medical action should never be 
positioned as the ultimate "end game" strategy for those who suffer--but that's not what you find in social 
media today, especially for children. If medical action is, after careful consideration, taken, some see a great 
reduction in their gender dsyphoria, some gain relief for a while before it returns in waves leading to more 
medical interventions b/c the last one was "not enough", and some get worse, some much worse. It depends. 
The motivations for the behavior are as varied as there are people, and the problem is that the AAP's take on 
"affirmation only" assumes only one action is correct. It's like saying all depressed people are depressed for 
the same reason and this is the one way to treat it. Basically, the AAP are guilty of being Distinction Deniers, 
and fail to see the harm they are exposing to others. How? 

Well, for instance, the problem for us parents with teens with rapid onset gender dysphoria (ROGD) is that 
this is a social contagion highly influenced by social media. Teens and young adults have relatively easy--
meaning no mental or medical health analysis required--access to cross sex hormones. Some can get them by 
mail. Some Planned Parenthoods have started giving out hormones with informed consent forms. 

I'm sure there are some parents who are transphobic, but I'm more than sure that many parents do not want 
their child to take drastic medical interventions for something of dubious benefit when they want to give 
their child the gift of time to work things through and treat any underlying comorbid conditions. 

Ironically, if your arguing that what AAP is doing is protecting that small number of children who will not 
desist after puberty (childhood GD is different from ROGD), you must also recognize that this will result in 
many false positives which encompasses ROGD teens and young adults. As the greatest predictor of 
persistence in an identity is social transition and that is fully endorsed in the affirmation model--and leads 
many of the afflicted to go on and seek medical "cures." Regrets will be many. These drugs are off-label use 
and do harm, visable and invisable. These kids are the experiment.

Reply
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Suicide in Trans Populations: A Systematic Review
of Prevalence and Correlates

Jay McNeil
Lancaster University

Sonja J. Ellis
Australian Catholic University

Fiona J. R. Eccles
Lancaster University

Trans people experience high rates of attempted suicide and suicidal ideation. No study to date has
collated the various findings concerning correlates of trans suicide. This systematic review aimed to
summarize the available data and provide recommendations based on this evidence. Articles were
included if they were published before November 2016, were in English, were peer reviewed, and
presented data concerning trans people’s suicide attempts or ideation. Nine databases were searched, and
30 articles were selected. Discrimination emerged as strongly related to suicidal ideation and attempts,
whereas positive social interactions and timely access to interventions appeared protective. Limitations
included differences in how articles defined trans people or measured suicide and in their largely
cross-sectional nature, making assumptions about causality in reference to lifetime ideation or attempts
impossible. However, results clearly indicated a need to work at both individual and structural levels to
reduce society- and service-level discrimination, enhance peer support, and ensure access to required
interventions. The review highlights the need to explore suicidality in the trans population both in relation
to general suicide models and in relation to models of minority stress.

Public Significance Statement
The findings presented here suggest that suicidality among trans people is complex, comprising a mix
of individual, systemic, and structural factors. This article therefore highlights the importance of
interpreting suicidal behavior in relation to specific models of minority stress and of working to
address this issue across these different levels.

Keywords: transgender, suicidal ideation, suicide attempts, systematic review

The term trans is used to refer to a diverse range of people
whose personal experience of gender is different from the conven-
tional construction of gender as associated with the sex they were
assigned at birth. Many people may be included under the umbrella
term trans, such as trans men (those assigned female at birth but
who identify as primarily masculine or male), trans women (those
assigned male at birth but who identify as primarily feminine or
female), those who define their gender as nonbinary (e.g., “bigen-
der,” “androgyne,” “polygender”), and those who do not define

their gender at all (e.g., “neutrois”). Trans people may have a fluid
gender identity and may use more than one identity label at a time
(e.g., trans woman and genderqueer) or a range of labels over
time. Although some trans people may undergo medical interven-
tions (e.g., hormone therapy, gender confirmation surgery) in
relation to their gender identity, others may not. Similarly, some
may socially transition (i.e., change their name and/or gender
presentation).

Research and anecdotal evidence would seem to suggest that
trans (or gender-diverse) people are at particular risk of suicide.
For example, one United Kingdom study indicated that the lifetime
prevalence of suicidal ideation may be as high as 84% (McNeil,
Bailey, Ellis, Morton, & Regan, 2012), with 48% of ideators
having attempted suicide (Bailey, Ellis, & McNeil, 2014). Simi-
larly, del pozo de Bolger, Jones, Dunstan, and Lykins (2014)
reported that within their sample 35% of trans people had at-
tempted suicide in their lifetime. Rates have also been reported to
be high in studies measuring suicidal ideation and attempts over
the preceding year (e.g., Bauer, Pyne, Francino, & Hammond,
2013). Although there is a dearth of definitive data, rates of
suicidal ideation and attempts in the trans population would appear
to be substantially higher than the general population (e.g., 9.2%:
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Nock et al., 2008; 5%: International Association for Suicide Pre-
vention, 2012). These rates would also appear to be considerably
higher than for other marginalized groups. For example, when
compared to lesbian, gay, and bisexual (LGB) people, trans people
were reported to be “162% more likely to have ever seriously
considered committing suicide” (Irwin, Coleman, Fisher, &
Marasco, 2014, p. 1181).

In the general population, the rate of suicidal ideation and
attempts is related to the rate of completed suicide. In reviewing
risk factors for suicide, Mościcki (2001) highlighted how having a
history of suicide attempt is a substantial risk factor for later
completed suicide. However, rates of completed suicide are diffi-
cult to ascertain for the trans population. It would be highly
unusual for a person’s trans status to be recorded on a death
certificate; it is therefore not possible to ascertain trans suicide
rates from coronial data. Conversely, because the trans population
is hard to reach, published studies have tended to consist of
limited, and typically self-selecting, samples, making it difficult to
assess the extent of suicidality in the trans population as a whole.
For example, the majority of studies have adopted a gender-binary
approach to trans people, sampling only trans men and/or trans
women, thus excluding nonbinary trans people. In other cases,
sample selection is restricted to highly specific subgroups of the
trans population, such as “trans gender women with a history of
sex work” (e.g., Nemoto, Bödeker, & Iwamoto, 2011, p. 1) or
solely those undergoing surgical intervention (e.g., Heylens, Ver-
roken, De Cock, T’Sjoen & De Cuypere, 2014). Together these
factors contribute to partial information and potential underreport-
ing of suicide rates in trans populations (Bauer, Scheim, Pyne,
Travers, & Hammond, 2015; Haas et al., 2010).

The negative impact that prejudice and discrimination have on
the mental health and well-being (including increased risk of
suicide) of individuals from marginalized groups has been well
established (e.g., see Friedman, 1999; Meyer, 2003). Given the
structural dominance of gender in society, trans people have a
heightened consciousness of the extent to which their bodies and
physical presentation do or do not conform to gender norms.
Recent studies have shown that not only are trans people at
significant risk of transphobic victimization but they have a height-
ened perception of this risk (Ellis, Bailey, & McNeil, 2016) and go
to great lengths to avoid being victimized (Ellis, McNeil, & Bailey,
2014). In addition to social stigma, there are a number of personal
challenges that trans people need to negotiate that also have a
negative bearing on mental health and well-being. Factors such as
distress in relation to gender, fears about transitioning, and delays
or refusals in accessing gender confirmation interventions all con-
tribute negatively to trans people’s well-being, and these are
viewed by many trans people as key factors in suicidality (e.g., see
Bailey et al., 2014). As highlighted by Clements-Nolle, Marx, and
Katz (2006), in LGB populations a clear link has been established
between gender nonconformity and suicidality. Given that gender
(as opposed to sexuality) is directly at stake for trans people, it is
reasonable to assume that this would play a central part in placing
trans people at risk of suicide.

Meyer’s (2003) minority stress hypothesis (MSH) offers a more
complex explanation for poor mental health in minority groups; it
encompasses issues of social capital and microaggressions in its
dividing of minority stressors into proximal and distal factors. In
relation to suicide, minority populations experience the same risk

factors as do majority group members (e.g., low income, not being
married; Nock et al., 2008); however, they are also subject to
additional stressors specific to their minority experience, which
has an additive negative effect on mental health. Testa, Habarth,
Peta, Balsam, and Bockting (2015) adapted the model for use with
trans and gender-nonconforming people. They highlighted that
trans-specific distal (external) factors would include gender-
related discrimination, rejection and victimization, and nonaffir-
mation of someone’s gender identity. Proximal (or internal) factors
might include internalized transphobia, negative expectations, or
concealment. The authors finally highlighted resilience or protec-
tive factors, including community connectedness and pride. Thus,
the factors identified by Meyer (2003) have been easily adapted for
trans populations. Although Meyer’s minority stress hypothesis
has recently been criticized for not considering the institutional-
ized nature of stressors affecting LGB and transgender (LGBT)
individuals (e.g., see Riggs & Treharne, 2017) it still provides a
useful framework for understanding suicidality at an individual
level and is widely used in other studies.

Given the high rates of suicidal ideation and attempt among
trans people, it is important to understand the factors contributing
to this, and theories such as MSH offer a way of understanding
how these factors may lead to such an outcome. Although research
has explored trans people’s suicidality, and a review that explores
prevalence rates of suicidal ideation and attempt in these popula-
tions exists (E. Marshall, Claes, Bouman, Witcomb, & Arcelus,
2016), no systematic reviews have focused on collating the current
evidence concerning correlates of these. Despite limitations in the
breadth of samples (i.e., the bias toward binary trans participants),
over the past 15 years there has been a proliferation of survey-
based studies interfacing with trans suicide. Therefore, now is an
appropriate time to undertake a cross-study examination of the
determinants of suicide in trans populations. This review aims to
summarize the evidence concerning factors that correlate with
suicidal ideation and attempt in trans populations. The review also
aims to provide recommendations for enhancing the future evi-
dence base for supporting trans mental health.

Method

Inclusion and Exclusion Criteria

Studies included in this review consisted of those employing
quantitative data about factors relating to suicidal ideation and/or
attempts in trans people and that were published in English.
Studies were excluded if they were qualitative or if they aggre-
gated data about trans people with other populations (e.g., com-
bining trans and LGB people’s data).

Search Strategy

A literature search using a range of databases relevant to
psychology and health sciences was conducted in November
2016. These databases included AHMED, Academic Search
Complete, CINAHL, PsycInfo, PsycArticles, Web of Science,
Scopus, OVID-EMBASE, and PubMed.

The following search terms, combined via the operator OR,
were used to refer to trans people: gender dysphoria, transgender,
transsexual, gender variant, nonbinary, genderqueer, genderfluid,

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

342 MCNEIL, ELLIS, AND ECCLES

App.0473



gender nonconformity, agender, two-spirit, kathoey, M2F, MTF,
F2M, FTM, trans m�, trans w�, male to female, female to male,
androgyne, bigender, gender neutral, neutrois, bissu, kinnar,
khusra, gender identity disorder. The identity-related terms rather
than diagnostic-related terms originated from different potential
descriptions of trans people that were included in McNeil et al.
(2012). In that study, gender-related options were determined by
an advisory panel that included representation from different cul-
tural trans communities, including researchers and clinicians with
extensive theoretical and/or practical experience. Searches were
conducted using free text terms rather than MeSH headings, be-
cause these headings did not return a sufficiently wide variety of
the different terms that may be used to represent trans people.

The terms attempted suicide, suicide prevention, suicide�, and
suicidal ideation were used to search specifically in relation to
suicide. These terms were separated by the operator OR. The trans-
and suicide-related search terms were then conjoined using the
AND operator. Where it was possible, search terms were exploded
and were unrestricted.

Selection

The process of screening the articles is presented in Figure 1.
Initial searches returned 2,765 articles. Articles were screened by
title, then abstract, leaving only 89 articles after duplicates were
removed. Finally, full-text screening resulted in 30 articles, with
no further articles matching all the criteria being identified from
their references.

The articles identified during full-text screening were excluded
if (a) they replicated data from the same sample as in another
included study (e.g., Testa, Jimenez, & Rankin, 2014), (b) they
were conference abstracts, or (c) the measures of suicidal ideation
and attempt were unclear.

Quality Appraisal

The quality of reporting of the selected studies was established
using criteria from the Strengthening the Reporting of Observa-

Initial 
Search 

2765 
Screened by title: 

2297 removed due to lack of 
relevance to study aims 

468 
Screened by abstract: 

219 removed due to lack of 
relevance to study aims 

249 

160 duplicates removed 

89 

30 papers 
included in 

review 

Screened by full text: 

59 removed due to lack of relevance to study aims or methodological 
issues such as:

only reported prevalence data 

conflated trans data with LGB data

summary papers/conference abstracts

full-text article embargoed by publisher 

duplicate samples/no new data 

conflated trans and cis data 

suicide data aggregated with mental health data 

Figure 1. Flow diagram representing the number of articles removed at different stages of the review process.
LGB � lesbian, gay, bisexual. See the online article for the color version of this figure.
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tional Studies in Epidemiology (STROBE) checklist (Vandenb-
roucke et al., 2007), and the percentage of the relevant criteria met
for each article was calculated. The quality of reporting among the
articles varied considerably, from a low of 18% (Xavier, Bobbin,
Singer, & Budd, 2005) to a high of 76% (Bauer et al., 2015). Most
articles scored high for study design, methodology, and conclu-
sions. Criteria that few met broadly related to how data were
treated and analyzed and the provision of sufficient detail at each
stage.

Results

Description of the Studies

Table 1 describes the main characteristics of the 30 studies
reviewed here. The majority of studies (n � 21) were carried out
in the United States, and among the remaining studies, two were
carried out in Japan, two in South America (one in Argentina and
one in Brazil), one in Canada, one in the United Kingdom, and the
remaining three in countries of continental Europe (one in Bel-
gium; one in Italy; and one in the Netherlands, Belgium, Germany,
and Norway).

A key demographic for this study relates to gender. The articles
varied in how they conceptualized their populations, with some
representing only those who met diagnostic criteria for gender
identity disorder (e.g., Heylens, Elaut, et al., 2014; Heylens, Ver-
roken, et al., 2014; Lobato et al., 2007) and others allowing people
to self-define their gender (e.g., Maguen & Shipherd, 2010;
Nemoto et al., 2011). The definitions that participants could as-
cribe to were sometimes unclear; however, where stated, they
differed between studies. For example, Goldblum et al. (2012)
defined trans people as those

having lived or wanting to live full-time in a gender opposite to their
birth or physical sex; having or wanting to physically modify their
body to match who they feel they really are inside; or having or
wanting to wear the clothing of the opposite sex, in order to express
an inner, cross-gender identity. (p. 470)

Alternatively, Nuttbrock et al. (2010) defined trans women as
assigned “‘male’ at birth with a later conception of one’s self as
not ‘completely male’ in all situations or roles” (p. 14). For
some articles, it was unclear how their population was defined
or how participants were identified as trans (e.g., Colton Meier,
Fitzgerald, Pardo, & Babcock, 2011). One article focused solely
on trans men (Colton Meier et al., 2011), and four articles on
trans women (Nemoto et al., 2011; Nuttbrock et al., 2010;
Operario & Nemoto, 2005; E. C. Wilson, Chen, Arayasirikui,
Wenzel, & Raymond, 2015). Sample sizes for individual studies
varied from fewer than 100 (Grossman & D’Augelli, 2007) to
over 4,000 (Miller & Grollman, 2015).

The reported demographic details varied substantially across
studies. Age and some form of gender variable were provided
by all articles. Given the importance and possible confounding
nature of ethnicity or race and of sexual orientation, it is
surprising that many articles omitted these variables. This,
together with heterogeneity between articles concerning impor-
tant variables (e.g., gender identity, country or culture of origin,
how suicidal ideation and attempts were assessed), makes draw-
ing conclusions across studies difficult. This level of variation

needs to be borne in mind when considering the findings
presented next.

Prevalence of Suicidal Ideation and Attempts

Prevalence rates among all studies varied; however, rates re-
mained higher than for the general population, consistent with
other studies. In the 17 articles that reported suicidal ideation, rates
ranged from 37% (Mathy, 2003) to 83% (Testa et al., 2012). Rates
of suicide attempt varied widely, ranging from 9.8% in a mixed
trans group (Heylens, Verroken, et al., 2014) to 43% among trans
men only (Colton Meier et al., 2011) and 44% in a mixed sample
(Miller & Grollman, 2015). High prevalence rates are not entirely
surprising for this population group, given the extent to which
trans people routinely experience minority stress. Recent research
(e.g., Grossman, Park, & Russell, 2016; Lehavot, Simpson, &
Shipherd, 2016; Tebbe & Moradi, 2016) has indicated a strong
association between minority stressors—for example, prejudice
or discrimination, internalized anti-trans attitudes, fear of anti-
trans stigma—and suicidality. As Tebbe and Moradi (2016)
suggested, this highlights the importance of considering minor-
ity stressors (in addition to general factors) as risk factors for
suicide in the trans population.

It is worth noting that the range reported in gender clinics
varied from 9.8% (Heylens, Verroken, et al., 2014) to 21.2%
(Colizzi, Costa, & Todarello, 2015), whereas for others it was
11.2% (Bauer et al., 2015) to 44% (Miller & Grollman, 2015).
The highest rate from a gender clinic was recorded using a
self-report questionnaire (Colizzi et al., 2015), as opposed to
being gathered through interviews with clinicians directly de-
termining care, which appeared to be the case for the other
clinic articles. Suicide attempt may be underreported in gender
clinics, because individuals are often aware that it may preclude
access to medical transition interventions (Ellis, Bailey, &
McNeil, 2015).

Correlates of Suicidal Ideation and Attempts

A number of demographic variables were associated with higher
rates of suicide attempt, variables such as having a history of
incarceration (Clements-Nolle et al., 2006) and lower socioeco-
nomic status (e.g., Goldblum et al., 2012), whereas being in stable
housing significantly decreased the odds of a lifetime suicide
attempt (Lehavot et al., 2016; B. D. Marshall et al., 2016). House-
hold income (Perez-Brumer, Hatsenbuehler, Oldenburg, & Bock-
ting, 2015), relationship status (Maguen & Shipherd, 2010), sexual
orientation (Clements-Nolle et al., 2006), and location (e.g., urban
vs. rural area; Goldblum et al., 2012; B. D. Marshall et al., 2016;
Perez-Brumer et al., 2015) were unrelated to suicide attempt.
Variables unrelated to suicidal ideation included religion (Bauer et
al., 2015) and relationship status (Terada et al., 2011). For other
demographic variables, however, relationships appeared mixed or
contradictory and are thus considered in more detail; these in-
cluded gender, assigned sex, educational attainment, employment,
age, and ethnicity.

The relationship between suicidal ideation and attempt and
gender was complex. House, Van Horn, Coppeans, and Stepleman
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Table 1
Reviewed Articles Exploring Factors Related to Suicide in Trans Populations

Article Author(s) Location Aim Sample size and composition

1 Bauer et al. (2015) Canada Identify intervenable social factors associated
with a reduction in suicide risk

N � 380; trans women (47.4%), trans
men (52.6%)

2 Clements-Nolle et
al. (2006)

United States Explore whether victimization and
discrimination are independently
associated with attempted suicide

N � 515; MTFs (n � 392) and
FTMs (n � 123)

3 Colizzi et al.
(2015)

Italy Explore prevalence of dissociative disorders
and symptoms before and after hormone
therapy

N � 118; MTFs (n � 82), FTMs
(n � 36)

4 Colton Meier et al.
(2011)

Mainly United States Provide evidence concerning the impact of
testosterone on trans men’s psychological
state

N � 369; FTM transsexual-only
sample

5 Effrig et al. (2011) United States Explore rates of harassment and
discrimination, as well as mental health of
college students, comparing those seeking
treatment and those not

Sample 1 (not in or seeking
counseling services): n � 21,686:
trans people (gender unknown) and
others (n � 68), cis women (n �
13,244), cis men (n � 7,191);
Sample 2 (clinical sample seeking
or receiving counseling services):
n � 27,616: trans people (gender
unknown; n � 40), cis women
(n � 16,615), cis men (n � 9,141).

6 Goldblum et al.
(2012)

United States Explore the relation between gender-based
victimization during school and attempted
suicide

N � 290; trans women (n � 147; 33
with no plans to transition “full
time”), trans men (n � 81; 29 with
no transition plans)

7 Grossman and
D’Augelli
(2007)

United States Explore whether “life-threatening behaviors”
relate to parental reactions to participant’s
gender and feelings about their bodies

N � 55; young people: MTF (n �
31) and FTM (n � 24)

8 Grossman et al.
(2016)

United States Explore suicidal ideation and attempt in
relation to perceived burdensomeness and
thwarted belongingness

N � 129; young people: MTF (n �
44), FTM (n � 40), MTDG (n �
14), FTDG (n � 31)

9 Heylens, Elaut, et
al. (2014)

The Netherlands, Belgium,
Germany, Norway

Obtain rates of psychiatric diagnoses in
people seeking gender reassignment who
had also been diagnosed with gender
identity disorder

N � 305; MTFs (n � 182) and
FTMs (n � 123) diagnosed with
gender identity disorder attending a
gender clinic

10 Heylens, Verroken,
et al. (2014)

Ghent, Belgium Explore the psychological impact of different
stages of medical gender reassignment
interventions

N � 57; MTFs (n � 46) and FTMs
(n � 11) undergoing gender
confirmation surgery in a gender
clinic

11 Hoshiai et al.
(2010)

Japan Investigate psychiatric comorbidity and life
events in people attending the gender
clinic

N � 579; MTF type (n � 230) and
FTM type (n � 349) attending a
gender clinic

12 House et al. (2011) United States Explore whether discrimination and
interpersonal trauma relates to suicidal
behaviors and self-injury in LGBT people

N � 1,126 LGBT people (164 trans
people: 135 women or feminine
people, 29 men or masculine
people)

13 Kenagy and
Bostwick (2005)

United States Discuss trans community needs assessment
findings

N � 138; MTFs (n � 78), FTMs
(n � 33)

14 Lehavot et al.
(2016)

United States Explore correlates of suicidal ideation and
suicide risk in transgender veterans

N � 212; trans women (n � 186),
trans men (n � 26)

15 Lobato et al.
(2007)

Brazil Discuss the psychosocial characteristics of
people using a clinic in Brazil

N � 138; MTFs (n � 122), FTMs
(n � 16)

16 Maguen and
Shipherd (2010)

United States Report the frequency and predictive factors
related to suicide in trans groups

N � 153; 125 people assigned male
at birth (6% of whom had a male
gender identity, 45% with a
somewhat or entirely female
identity), 28 people assigned
female at birth (7% of whom had a
female gender identity, 83% with a
somewhat or entirely male identity)

17 B. D. Marshall et
al. (2016)

Argentina Examine the prevalence and correlates of
suicide attempts in Argentinian trans
people

N � 482; trans women (n � 438),
trans men (n � 44)

(table continues)
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(2011) reported that trans people and cis1 women had higher rates
of lifetime suicide attempt than did cis men and suggested that
because most of their trans sample were women (82.3%), findings
may reflect an effect of being female over being male. Similarly,
Mathy (2003) found that suicidal ideation in trans people (although
again greater than for cis people) was not different from that for
psychosocially matched cis women or cis lesbians. It is unclear

what the authors of that article intended in separating cis lesbians
from cis women in general; however, it could be assumed that the
intended demarcation was between cis lesbian women and cis

1 cis refers to people whose gender identity is the same as the sex they
were assigned at birth.

Table 1 (continued)

Article Author(s) Location Aim Sample size and composition

18 Mathy (2003) United States Explore whether trans people are at increased
risk of suicide, with LGB trans people
being at an increased risk compared to
heterosexual trans people; also explore
whether suicidal trans people are more
likely than nonsuicidal trans people to use
support services and have compulsivity
issues

N � 2,991; whole sample separated
and reduced to comparison groups:
heterosexual trans people (n � 29),
nonheterosexual trans people (n �
44), heterosexual cis women (n �
1,083), lesbian cis women (n �
256), heterosexual cis men (n �
1,077), gay cis men (n � 356),
psychosocially matched cis women
(n � 73), psychosocially matched
cis men (n � 73)

19 Miller and
Grollman (2015)

United States Explore whether perceived gender
nonconformity is related to major and
everyday transphobic discrimination and
whether transphobic discrimination is
related to attempted suicide; also explore
whether transphobic discrimination
mediates any relation between
nonconformity and attempted suicide

N � 4,115; trans men (n � 1,601),
trans women (n � 2,514).

20 Nemoto et al.
(2011)

United States Describe the impact of violence, transphobic
events, and social support in trans women
with a history of sex work, in relation to
their ethnic or racial identity

N � 573; trans women with a history
of sex work who identified as
African American (n � 253), API
(n � 110), Latina (n � 110), or
White (n � 118)

21 Nuttbrock et al.
(2010)

United States Establish the impact of gender-related abuse
across the lifetime, in particular its impact
on depression and suicide

N � 571; MTF transgender people only

22 Operario and
Nemoto (2005)

United States Estimate HIV risk behaviors in API trans
women

N � 110; API MTF transgender
people

23 Perez-Brumer et al.
(2015)

United States Explore the relation between both individual
and structural stigma and attempted
suicide in a mixed trans group

N � 1,229; sample separated and
coded as MTF (n � 697) or FTM
(n � 532)

24 Rood et al. (2015) United States Explore whether transition, violence, and
discrimination relate to suicidal ideation
and whether transition and discrimination
interact

N � 350; transgender women or
MTF (n � 229), transgender men
or FTM (n � 121)

25 Skagerberg et al.
(2013)

United Kingdom Describe suicidal behaviors and self-harm in
young people prior to attending a gender
clinic

N � 125; assigned natal male at
birth (n � 68), assigned natal
female at birth (n � 57)

26 Tebbe and Moradi
(2016)

United States Test the relation of minority stress and
internalized transphobia with depression
and suicide risk

N � 335; trans men (n � 90), trans
women (n � 110), nonbinary (n �
128)

27 Terada et al.
(2011)

Japan Describe risk factors for suicidal ideation and
self-harm in people attending a gender clinic

N � 500; MTF type (n � 189), FTM
type (n � 311)

28 Testa et al. (2012) United States Explore whether physical violence and
sexual assault relate to suicide and
substance misuse

N � 271; trans women (n � 179),
trans men (n � 92)

29 E. C. Wilson et al.
(2015)

United States Explore the impact that using different
physical transition-related interventions has
on the mental health of trans women

N � 314; trans women only

30 Xavier et al.
(2005)

United States Discuss trans community needs assessment
findings

N � 248; assigned natal male at birth or
MTFs (n � 188), and assigned natal
female at birth or FTMs (n � 60)

Note. MTF � male to female; FTM � female to male; MTDG � male to different gender; FTDG � female to different gender; LGBT � lesbian, gay,
bisexual, transgender; API � Asian/Pacific Islander. The terms used by the included studies to describe their samples have been reproduced here verbatim,
and do not in all cases represent the terminology which the authors of this paper would endorse or use. The original terminology has been included to inform
readers of the context in which trans people are considered in those studies.
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heterosexual women. Furthermore, Goldblum et al. (2012); Le-
havot et al. (2016), and Maguen and Shipherd (2010) found that
trans men were more likely to attempt suicide than were others,
with Perez-Brumer et al. (2015) highlighting decreased odds for
trans women compared with trans men. However, other studies
found no differences between different gender identities in terms
of ideation (Heylens, Elaut, et al., 2014; Hoshiai et al., 2010) or
attempts (Clements-Nolle et al., 2006; Maguen & Shipherd, 2010;
B. D. Marshall et al., 2016), and House et al. (2011) found trans
women were more at risk of suicide attempt. There are important
differences between the studies in terms of how participants were
defined, where and how data were collected and gathered, the sizes
of different trans populations included, and issues with comparing
disaggregated cis people to mixed trans groups. Thus, although
trans people consistently had higher rates of suicidal ideation and
attempt than did cis people as a group, this relationship was not
simple, and variations existed in subpopulations of each group.

Being assigned female rather than male at birth related to higher
levels of suicidal ideation (Xavier et al., 2005) and suicide attempt
(Goldblum et al., 2012; Maguen & Shipherd, 2010). However, in
Skagerberg, Parkinson, and Carmichael’s (2013) study, sex as-
signed at birth was not found not to be related to suicide attempt.
However, these data were from clinic records rather than from
participants, which may have affected the results in that partici-
pants may have purposefully minimized any difficulties out of
concern for a potential impact on their access to treatment. Fur-
thermore, their population was children and young people, who
may not have made as many attempts as have adults. If being
female assigned at birth relates to suicidal ideation and attempt,
this may relate to the findings mentioned earlier, perhaps implying
that others’ perceptions of gender (regardless of an individual’s
identity) may lead to distressing experiences. However, there are
differences in the assigned sex composition of the samples in these
articles that make it difficult to draw firm conclusions.

Educational status appeared unrelated to suicidal ideation
(Clements-Nolle et al., 2006) or suicide attempt (Clements-Nolle
et al., 2006; B. D. Marshall et al., 2016); however, Perez-Brumer
et al. (2015) did find that greater educational attainment related to
decreased odds of lifetime suicide attempt. This may be an artifact
of differences in the way educational attainment was coded, and
further exploration would be useful.

Clements-Nolle et al. (2006) found that unemployment related
to greater risk of suicide attempt; however, B. D. Marshall et al.
(2016) and Terada et al. (2011) found that it was not related to
suicide attempt or suicidal ideation, respectively. As such, the
relationship between unemployment and suicide is unclear.

Age was another factor where there appeared to be considerable
variation in findings. In terms of suicide attempt, B. D. Marshall et
al. (2016) and Perez-Brumer et al. (2015) found no relationship
with age, whereas Goldblum et al. (2012), Maguen and Shipherd
(2010), and Nuttbrock et al. (2010) all found that younger age
related to an increase in risk of suicide attempt. However, this
relationship was not apparent for suicidal ideation. Terada et al.
(2011) found that ideation was related to younger age among trans
women, but age was unrelated in trans men. This may be at least
partly explained by the results of Xavier et al. (2005), which
demonstrated that suicidal ideation was high among those who
were 13–19, then decreased substantially until around the age of
30, when it increased again. In Terada et al.’s sample, 58% of the

trans women were over 30, compared to 26% of the trans men.
Furthermore, only 26% of the trans women were under 24,
whereas 42% of the trans men were under 24. Across all articles,
the age profiles of participants differed, which may have contrib-
uted to the differences in findings, given that the relationship
between age and suicidal ideation and attempt does not appear to
be linear.

The relationship between suicidal ideation and ethnicity or race
was relatively straightforward. Being White related to the highest
levels of suicidal ideation (Kenagy & Bostwick, 2005; Nemoto et
al., 2011), and African Americans were significantly less likely
than others to disclose ideation (Xavier et al., 2005). For suicide
attempt, the evidence was conflicted, with one study finding an
increase related to being White (Clements-Nolle et al., 2006),
whereas others found that multiracial and “other” groups, that is,
those who were “non-White,” reporting higher rates of suicide
attempt than did White people (Goldblum et al., 2012; Perez-
Brumer et al., 2015). Furthermore Maguen and Shipherd (2010)
and Nemoto et al. (2011) found no relationship between ethnicity
and suicide attempt, and the relationship highlighted in Perez-
Brumer et al. (2015) for lifetime attempts was not present for
attempts within the past 12 months. There may be differences
between the samples that could affect these findings. For example,
having a larger White cohort in one study (Goldblum et al., 2012)
may have influenced the outcomes when compared to a study with
a smaller White group and greater representation of people from
other races (Clements-Nolle et al., 2006). However, one study that
found no relationship between ethnicity and suicide attempt uti-
lized a sample that was almost exclusively White (Maguen &
Shipherd, 2010; 97% White).

Suicidality and Mental Health

Increased risks for ideation were seen in those who had a history
of abuse (Grossman & D’Augelli, 2007) and in people with past or
current use of either psychotherapy or medication (Mathy, 2003).
Suicide attempt was related to having a history of drug or alcohol
treatment (Clements-Nolle et al., 2006) and to psychiatric hospi-
talization even when demographic factors had been accounted for
(Maguen & Shipherd, 2010), although a history of hospitalization
predicted variance in attempts only once victimization-related
variables were accounted for in the model. Higher rates of suicide
attempt were evident in people with a diagnosis of dissociative
identity disorder (Colizzi et al., 2015) and in those with low
self-esteem (Clements-Nolle et al., 2006). No relationship was
found between impulse-control difficulties and either suicidal ide-
ation and attempt (Mathy, 2003) or having a diagnosed disorder
(from Axis II of the Diagnostic and Statistical Manual of Mental
Disorders (4th ed.; American Psychiatric Association, 2000) and
suicide risk (Heylens, Elaut, et al., 2014). Depression was related
to increased suicidal ideation (Nemoto et al., 2011) and suicide
attempt (Clements-Nolle et al., 2006). Help-seeking for distress
was increased in those who were experiencing suicidal ideation;
however, in terms of suicide attempt, there were no differences
between those seeking help for distress and those not seeking
treatment (Effrig, Bieschke, & Locke, 2011). House et al. (2011)
found that psychiatric comorbidity was related to increased ide-
ation in trans men but not in trans women; however, the sample
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comprised a substantially larger group of trans men than trans
women.

Trans-Related Variables and Suicidality

Many of the variables studied related to experiences that people
had as a direct consequence of being trans. Suicide negativity (an
index formed of questions relating to suicidal thoughts or feelings
in relation to being LGBT; Grossman & D’Augelli, 2007) was
associated with higher rates of suicidal ideation. Conformity with
behaviors consistent with those expected based on the sex some-
one was assigned at birth (Grossman & D’Augelli, 2007) and age
of onset of “gender dysphoria” (Heylens, Elaut, et al., 2014, p.
152) were not associated with suicidal ideation and attempt.

There was a complicated relationship between suicidal ideation
and attempt and social support, which was mainly explored in
Bauer et al. (2015). Having high levels of support was found to be
strongly related to decreased suicidal ideation and attempt. When
explored in more detail, there was no relationship between suicidal
ideation and social support from people who were not the partic-
ipants’ parents; however, support from parents was related to
decreased ideation. Unexpectedly, the authors found a positive
relationship between higher levels of social support from leaders
(e.g., employers or teachers) and increased suicide attempt, which
they suggested may be due to attempts instigating increased sup-
port from those around the person, rather than causing it.

Bauer et al. (2015) demonstrated no relationship between un-
dergoing some form of social transition and suicidal ideation. They
did, however, find that having changed identity documents to
match the gender someone identified as did relate to decreased
suicidal ideation and attempt. When transition was defined as
“living full-time in your gender of choice” (Rood, Puckett, Pan-
talone, & Bradford, 2015, p. 271), those planning to transition
socially or who had already socially transitioned had elevated odds
of reporting suicidal ideation compared to those who had no
intention of transitioning. There was, however, a significant inter-
action between stage of transition and experiences of discrimina-
tion, whereby the greatest odds of reporting lifetime ideation
resulted from planning to or having undergone transition and
experiencing discrimination, whereas the lowest odds were among
those who did not plan to transition and who did not experience
discrimination.

Medical transition was similarly complex. Accessing transition-
related medical care (or not) did not appear to relate to suicide
attempt among trans women (E. C. Wilson et al., 2015). Heylens,
Verroken, et al. (2014) also reported that in those who attended a
gender clinic and underwent a medical transition, lifetime suicide
attempt was not affected. However, this may be because lifetime
rates are historical and cannot decrease. That they did not increase
suggests that the interventions may have had an impact. However,
one person did complete suicide during the pre- and postinterven-
tion measurements, which was not explored by the authors, be-
cause the person’s data were excluded. It is important that findings
from the gender clinics be considered with reference to their
context as mediating access to medical interventions. In contrast,
however, Bauer et al. (2015) reported less suicidal ideation for
those undergoing a medical transition compared to those who were
considering it. They further found that among those who were
contemplating suicide, rates of suicide attempt increased during

transition compared to other stages. There are differences in how
medical transition was defined within these articles, which may
account for some of this discrepancy; however, the samples were
drawn from different populations (in terms of country location, as
well as community vs. clinic), which may also limit comparison.
Finally, being in a later stage of therapy (referring to an individ-
ual’s medical process of transition) when presenting for an initial
appointment at a gender clinic was related to increased suicidal
ideation among trans women but not trans men (Terada et al.,
2011).

In terms of the specific medical interventions that people might
undergo, Colton Meier et al. (2011) found a small but nonsignif-
icant decrease in lifetime prevalence of suicide attempt among a
group of trans men who were taking hormones compared to those
who were not. E. C. Wilson et al. (2015) found that hormones
related to a significantly lower rate of suicidal ideation in trans
women receiving them compared to those who were not. Overall,
Bauer et al. (2015) reported that receiving hormones was associ-
ated with decreased suicidal ideation in a mixed group compared
to those who had not started hormone therapy. E. C. Wilson et al.
also studied breast augmentation among trans women and found
that it related to lower levels of ideation in those who had under-
gone the procedure compared to those who had not, whereas
whether genital surgery had been undertaken or not was unrelated
to suicide attempt.

Negative Interpersonal Experiences

In general, experiencing lower levels of internalized transphobia
related to lower levels of ideation (Bauer et al., 2015) and attempts
(Bauer et al., 2015; B. D. Marshall et al., 2016; Perez-Brumer et
al., 2015; although for Perez-Brumer et al., 2015, the relationship
between internalized transphobia and suicide attempt became non-
significant when referring to attempts within the past 12 months).
Experiences of gender-related discrimination related to increased
odds of suicidal ideation (Rood et al., 2015), although there was an
interaction with transition (as discussed earlier) and suicide at-
tempt (Clements-Nolle et al., 2006; Miller & Grollman, 2015).
Lower levels of external transphobia related to lower levels of
suicidal ideation and attempt (Bauer et al., 2015), whereas expe-
riencing verbal victimization (Clements-Nolle et al., 2006) and
gender-based victimization in school (Grossman & D’Augelli,
2007) all related to an increased risk of suicide attempt. For
example, discrimination from health care staff and from the police
related to increased odds of a lifetime attempt, although this did
not hold when it was part of a multivariate model where internal-
ized stigma remained significant (B. D. Marshall et al., 2016).
Structural stigma (e.g., an environment with nonequal legislation
for trans people) was also related to increased odds of lifetime
attempts; however, it was not related to attempts within the past 12
months.

It is interesting that being seen by others as gender-nonconforming
was significantly related to increased odds of lifetime suicide
attempt, even when other variables were accounted for. How-
ever, this relationship was not present when transphobic dis-
crimination was incorporated into the model. Thus, transphobic
discrimination at least partly mediated the relationship between
gender nonconformity and lifetime suicide attempt (Miller &
Grollman, 2015).
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Being victimized verbally (Clements-Nolle et al., 2006) or sub-
jected to sexual violence (Clements-Nolle et al., 2006; Testa et al.,
2012) or physical violence (Clements-Nolle et al., 2006; Maguen
& Shipherd, 2010; Testa et al., 2012) also related to an increased
risk of suicide attempt. However, Testa et al. (2012) found that the
relationship between violence and identity may be more nuanced
for suicidal ideation. Specifically, that for trans women physical
violence related to increased ideation, whereas sexual violence did
not; however, for trans men the converse was true, with sexual
violence relating to increased ideation and there being no relation-
ship with physical violence. Having experienced either physical or
sexual violence related to suicidal ideation in Rood et al. (2015),
with experiences of both associated with the highest odds of
reporting ideation.

Discussion

The purpose of this article was to systematically review the
published research on suicidality (i.e., suicidal ideation and at-
tempt) in trans populations. The literature reviewed here consis-
tently reported rates of suicide among trans people as being sub-
stantially higher than for the general population, although reported
rates vary considerably between studies.

Across the literature reviewed, some demographic variables
typically associated with suicidal ideation and attempts in the
general population were not found to be associated with suicidality
in trans people. For example, in the general population a relation-
ship has been found between suicidal ideation and factors such as
religious affiliation, relationship status, and lower levels of edu-
cation (e.g., see Dervic et al., 2004; Lorant, Kunst, Huisman,
Costa, & Mackenbach, 2005; Nock et al., 2008), yet in the studies
reviewed there is limited evidence that these factors are related to
suicidal ideation. There was also considerable inconsistency be-
tween the findings of different studies as to whether there was a
relationship between suicidality and variables such as gender iden-
tity, sex assigned at birth, employment, age, and ethnicity.

The extent to which these findings appear contradictory suggest
that a more nuanced exploration of the relationship between these
factors and suicidality in the trans population is warranted. In
particular, there is a lack of clarity around the extent to which
particular risk factors may differentially impact on trans people as
a function of key gender-related variables (e.g., sex assigned at
birth, stage of transition). For example, some trans people whose
gender identity and/or appearance is less congruent with estab-
lished social norms may face ostracization and/or victimization
due to others’ intolerance of this, and these experiences may leave
them at increased risk of suicide.

In relation to mental health, high rates of psychiatric diagnoses
have been identified as associated with increased suicide risk in
many populations (e.g., Qin, Agerbo, & Mortensen, 2003), includ-
ing mixed LGBT groups (Irwin et al., 2014). Mental health related
factors showed similar relationships here. For example, hospital-
ization is a significant suicide risk factor in the general population
(Bostwick & Pankratz, 2000) and was also identified as a risk
factor for suicide attempt in the trans population. In addition, a
recent study (Tebbe & Moradi, 2016) has suggested that in the
trans population depression is a mediating factor for suicide risk
due to minority stress.

The complex and sometimes contradictory findings concerning
demographic and mental health variables in these studies suggests
that their relationships with suicidal ideation and attempt in trans
communities are either different or more complex among trans
people than for many other groups. This may be because of the
additional pressures facing trans people conferred by virtue of their
gender minority status.

In line with models of minority stress (Meyer, 2003; Riggs &
Treharne, 2017), these findings highlight that discrimination and
violence were consistently related to suicidal ideation and attempt
in trans populations. Clements-Nolle et al. (2006) noted that many
variables relating to suicide were similar to those with LGB
people: “Societal risk factors such as [trans-related] gender-based
discrimination and victimization are independently associated with
attempted suicide” (p. 63). Furthermore, discrimination accounted
for the relationship found between being perceived as gender-
nonconforming and suicide attempt (Miller & Grollman, 2015) and
was a factor in the relationship between suicidal ideation and
transition status (Rood et al., 2015). The relationship between
discrimination and negative outcomes was present at both the
individual level (e.g., through interpersonal victimization) and the
structural environmental level (e.g., through policy and legisla-
tion). However, as with other variables, gender differences did
emerge, with physical and sexual trans-related violence having
different impacts for trans men and trans women. Even so, gender
differences in suicidality within the trans population have been
underexplored, and where they were studied, explanations for
these patterns have been unclear.

Testa et al., (2015) highlighted how distal variables such as
discrimination may involve different stressors for trans people
when compared to LGB people—for example, difficulties access-
ing legal recognition documents, accessing gender-appropriate
medical care, or being unsafe in gendered spaces. They further
posited an additional variable: “nonaffirmation” of identity. In
relation to these factors, supporting people to live in a manner
consistent with their gender, or affirming their identities legally
through the provision of documentation or access to needed inter-
ventions, tended to relate to decreased suicidal ideation and at-
tempt. However, it may be that people who were less distressed
were more able to facilitate the changes they wished to make.
Some aspects of physical transition were more complex; for ex-
ample, although being in the process of transition was related to
suicide attempts, this relationship involved other factors, such as
discrimination. The variation in specific types of interventions that
are either protective (e.g., hormone therapy; Bauer et al., 2015) or
nonrelated (e.g., genital surgery; E. C. Wilson et al., 2015) may be
a reflection of those that help the person interact in the world on a
daily basis as the gender they are, compared to those that are more
about internal consistency (thus the difference between the impact
of hormones vs. genital surgery). Rood et al. (2015) demonstrated
that undergoing or having undergone transition related to greater
risks of lifetime ideation than for those not wanting to undergo
transition. The authors suggested that their finding of an interac-
tion between transition and discrimination may imply that transi-
tion confers a vulnerability to increased discrimination, thus ex-
plaining this interaction. Similarly, Bauer et al. (2015) suggested
that although transition ultimately reduced risk, while undergoing
it participants may face significant challenges that could add to
their overall stress burden. This is commensurate with other re-
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search (Bailey et al., 2014) showing that having undergone tran-
sition or being in the process of transition reflected a lower risk
than did being prevented from transitioning.

Protective factors in the minority stress model largely relate to
feeling connected to and part of a community, having social
support, and having a sense of “identity pride.” Here, identity
development–related factors were unrelated to suicide (e.g., child-
hood gender conformity; Grossman & D’Augelli, 2007), although
knowing people who were trans when first identifying as such
seemed to be of some benefit, possibly through providing a pos-
itive concept of trans identities (Goldblum et al., 2012). Further-
more, having high levels of social support generally, and in par-
ticular parental social support, were protective in terms of suicide
risk (Bauer et al., 2015). This finding echoes other research with
trans populations, which found that rejection from family and
peers increased the risk of suicide attempt (Haas, Rodgers, &
Herman, 2014), and findings from studies with many other mar-
ginalized populations (e.g., Compton, Thompson, & Kaslow,
2005; Farrell, Bolland, & Cockerham, 2015).

Limitations and Considerations for Research
and Policy

Distal stressors and social support have been studied in relation
to suicidal ideation and attempt among trans groups, and the
findings so far are consistent with those suggested by Meyer’s
(2003) minority stress theory. However, it would be useful to
explore other minority stress factors, such as proximal factors
(e.g., internalized transphobia, concealment) and protective factors
(e.g., identity pride) to identify whether these variables can support
a more cohesive understanding of suicide risk among trans people.
That a substantial number of trans-specific and gender-based vic-
timization variables have related to suicidal ideation and attempt
(as protective and risk factors) demonstrates the added complexity
of suicide risk in trans people over and above that experienced by
the general population. Although models of minority stress (e.g.,
Meyer, 2003; Riggs & Treharne, 2017) offer valuable insights into
additional factors impacting on trans suicide, the inclusion of other
suicide models (e.g., interpersonal psychological theory or the
clinical model; see Plöderl et al., 2014) may help in better under-
standing the impact of nonminority specific factors on suicidality
in trans people and offer opportunities for more accurate compar-
ison with general population samples.

One of the main barriers to understanding trans suicidality is the
wide variation of samples and measures across the set of studies
reviewed. For example, studies frequently used a mixture of val-
idated (although it was not clear whether these had been validated
for trans people) and researcher-designed measures; and data col-
lection varied from interviewer-delivered surveys to computer-
based delivery and clinical diagnostic assessments. Similarly, with
some studies targeting samples from specific subgroups of the
whole trans community and others aggregating data from across
the trans population as a whole, there was a great deal of incon-
sistency in the samples. This level of variation adds too much
complexity to the field, making it difficult to draw firm conclu-
sions by cross-study comparison. Furthermore, the lack of clarity
around correlates of suicidality, particularly gender, in the trans
population suggests that a key consideration for future research is
the avoidance of aggregating all trans people together. There has

been ample research evidence that different subgroups have vari-
able experiences of the world as a function of factors such as
gender identity and stage of transition (e.g., see Ellis et al., 2014,
2016). It is also important to ensure that the experiences of trans
people with nonbinary gender identities are appropriately included.
Typically, nonbinary people have been either omitted from the
research or subsumed into other categories. Given the central role
that binary gender plays in the organization of the cis-centric
society, specific attention to gender—and the experiences of those
with a nonbinary gender identity in particular—could make a
substantive contribution to the understanding of suicidality in the
trans population as a whole.

As with the majority of work in the field of suicidality, the
articles reviewed here focused on suicidal ideation and attempt
rather than completed attempts. Gathering reliable data on com-
pleted suicides within the trans population would provide a more
complete picture of trans suicide, perhaps shedding light on which
subgroups of the trans population are at greatest risk. Currently
data on completed trans suicides is not readily available, because
a person’s trans status is seldom recorded in coronial data.

In terms of the review methodology, only English-language
articles were included, and within the studies there was a bias
toward English-speaking participants and locations—and toward
the United States in particular. These issues may have impacted
upon the data; for example, Hjelmeland (2011) emphasized the
need to take culture into account within suicide research. There are
also differences in how trans people are viewed and treated (so-
cially, legally, and medically) depending on location, which makes
it difficult to draw comparisons. Ideally future research should
involve liaison and joint working with trans organizations from a
range of locations and countries to explore the cultural meanings
of trans people’s experiences.

Finally, an important consideration in light of the studies herein
relates to cisnormativity (the tendency to assume that being cis-
gender is normative and that being transgender is therefore abnor-
mal). Many articles referred to trans people by their assigned
gender, which is disrespectful of the individuals the authors pur-
ported to be concerned with. Trans people were also compared to
“men” and “women” rather than cis men or cis women, making
their identities as men, women, or other nonbinary identities
“other” to the “norm.” Othering constitutes a microaggression,
which ironically forms part of the complex interaction of factors
contributing to poor mental health in trans people (e.g., Nadal,
2013). Therefore, greater care needs to be taken in future research
both to refer to gender appropriately and, of importance, to spe-
cifically explore the part that othering and “misgendering” poten-
tially play in mental well-being.

For future policy development, it is clear that lived experiences
of discrimination and victimization have a substantial and devas-
tating impact on trans people’s lives. There are many areas where
policy must be amended to improve inclusion and reduce discrim-
ination of trans people. In particular, health policy needs review-
ing, to enable trans people to more readily self-identify and access
the support that they need (see Bailey et al., 2014; McNeil et al.,
2012). This is important for commissioners, who also need to
consider wider sources of research (e.g., research coming from the
trans communities themselves) to avoid being exposed to only one
dominant perspective that does not necessarily reflect the identities
and realities of those for whom they may commission services.
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Implications for Mental Health Practitioners

For psychologists, counselors, and others working with trans
clients in the mental health space, these findings highlight the need
to respond effectively and in a timely manner to suicidality. Rather
than being an indicator of an underlying mental illness, suicidality
in the trans population would appear to be attributable to unbear-
able stress resulting from a complex mix of risk factors (e.g.,
discrimination and victimization, social exclusion, identity con-
cealment, internalized transphobia, decompensation) and a relative
absence of protective factors (cf. Jobes, 2006). The focus of
therapy therefore needs to be on working collaboratively with trans
clients, focusing specifically on these issues and supporting them
to develop resistance. However, given the substantial and poten-
tially immediate risk of suicidality in this population, it is essential
to gain an understanding of these underlying issues and assess
suicide risk at the earliest opportunity. The collaborative assess-
ment and management of suicidality (CAMS) model (Jobes, 2006)
is a well-fitted approach to risk assessment and treatment planning
in cases of this kind. An ecological approach to therapy (e.g., see
E. R. Wilson, 2012) would also be useful for working with clients
to build resilience and coping.

Although much can be accomplished in working with gender-
diverse people at an individual level, it is important to also facil-
itate structural change. It may therefore be helpful to move beyond
one-to-one work and therapeutic interventions that locate difficul-
ties within the individual to also work creatively in fostering social
support and in tackling the social causes of these disparities, which
lie almost exclusively outside individual members of the trans
community. Therapists have an ethical duty to challenge practice
that may cause harm, such as delaying access to interventions to
support gender affirmation or offering reparative or “conversion”
therapies in relation to gender, and to ensure therapy does not
inadvertently recreate the minority stressors experienced by trans
clients in other settings (cf. Ellis et al., 2015).

Our recommendations are further echoed by professional prac-
tice guidance from the United States and the United Kingdom.
Both the American Psychological Association’s (2015) Guidelines
for Psychological Practice With Transgender and Gender Noncon-
forming People and the British Psychological Society’s (2012)
Guidelines and Literature Review for Psychologists Working
Therapeutically With Sexual and Gender Minority Clients place a
similar emphasis on the importance of practicing in a trans-
affirmative and culturally competent manner. In working with
gender-diverse people, this would include recognition of and value
for nonbinary identities, the importance of intersectionality, the
value of reflection on one’s own biases (and the potential impact
of those biases), challenging social inequalities and enhancing
trans-affirmative environments. Clearly, then, both the current
evidence base and professional best practice point to the necessity
of working at all levels, above that of one-to-one work directly
with the individual, as an important strategy in improving individ-
ual client and community outcomes.

Conclusion

The findings presented here suggest that suicidality among trans
people is incredibly complex, relating to multiple individual, sys-
temic, and structural factors. It cannot be located solely within the

individual, and any exploration of this must consider intersectional
sources of oppression to fully capture its nuances.

To progress the understanding of suicidality in trans people,
models such as Testa et al.’s (2015) adapted minority stress hy-
pothesis and Riggs and Treharne’s (2017) theory of decompensa-
tion offer a good starting point. However, a great deal more
high-quality, thoughtful, and well-described research is required.
In particular, greater attendance to group differences within the
trans population is needed to help resolve some of the apparent
contradictions between studies in the existing literature.

Ultimately the use of models around trans suicidality, and the
consideration of factors that may or may not contribute to it, is
useful practically only if it has a real-world impact in reducing
distress and suicidality among gender-diverse people. It is clear at
this stage that discrimination and victimization, both interperson-
ally and at a societal level, have a substantial role in suicidality.
Steps must be taken to effect positive change, improve resilience
factors such as access to and inclusion in trans organizations, and
potentially save lives.
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Abstract
In the GRADE approach, the strength of a recommendation reflects the extent to which we can be confident that the composite desirable
effects of a management strategy outweigh the composite undesirable effects.

This article addresses GRADE’s approach to determining the direction and strength of a recommendation. The GRADE describes the
balance of desirable and undesirable outcomes of interest among alternative management strategies depending on four domains, namely
estimates of effect for desirable and undesirable outcomes of interest, confidence in the estimates of effect, estimates of values and pref-
erences, and resource use. Ultimately, guideline panels must use judgment in integrating these factors to make a strong or weak recommen-
dation for or against an intervention. � 2013 Elsevier Inc. All rights reserved.
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1. Introduction

In prior articles in this series devoted to the GRADE ap-
proach to systematic reviews and practice guidelines, we
have dealt with the process before developing recommen-
dations, namely framing the question and choosing critical
and important outcomes [1], rating the confidence in effect
estimates for each outcome [2e8], dealing with resource
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use [9], rating the confidence in effect estimates across out-
comes [10], and creating an evidence profile and a Summary
of Findings table [11e13]. The immediately previous arti-
cle described GRADE’s approach to classifying the
strength and direction of recommendations and discussed
the implications of strong and weak recommendations,
and the options for presentation and wording [14]. The
present article presents GRADE’s approach to moving from
evidence to recommendations. As we did in the previous ar-
ticle, we will refer to guideline developers as ‘‘the panel.’’
1.1. Globalizing evidence and localizing decisions

The pithy summary by Eisenberg [15] on the relation-
ship between evidence and recommendations, ‘‘globalize
the evidence, localize the decisions,’’ provides fundamental
guidance for those working to produce evidence-based rec-
ommendations [15]. Summaries of evidence regarding
alternative management strategies from the medical litera-
ture should ideally be very similar, no matter the site of
the application of the recommendation.

Rating of confidence in estimates of effect (quality of
evidence) may, however, differ for a variety of reasons.
First, desirable and undesirable outcomes may be valued
differently, leading to different thresholds of acceptability.
This could lead to different judgments regarding impreci-
sion, as we have highlighted in the article in this series
dealing with imprecision [5].

Second, differences in values and preferences could lead
to differences in the overall balance of desirable and unde-
sirable outcomes and the rating of confidence in estimates:
an outcome judged as critical by one panel (and thus in-
cluded in the rating of overall confidence in estimates)
may be judged important but not critical by another (and
thus not included in the overall rating).

Finally, ratings of confidence may also differ as a result
of uncertainties in the risk profile of untreated populations
(baseline risk). We may be very confident of baseline risk in
one setting but not at all confident in another. This could
lead to rating down confidence in estimates for indirectness.

Continued rapid uptake of GRADE by organizations that
produce systematic summaries of evidencewill greatly facil-
itate the production of transparent evidence summaries. If or-
ganizations work together to produce summaries, there will
be an enormous gain in efficiency [16]deven if, in the end,
judgments about confidence in estimates will differ across
settings, for reasons described in the preceding paragraphs.

We now turn to a systematic presentation of the determi-
nants of direction and strength of recommendations.
2. Determinants of direction and strength of
recommendations

GRADE has identified six determinants of the direction
and strength of recommendations, namely the magnitude of
estimates of effect of the interventions on important out-
comes, confidence in those estimates, estimates of typical
values and preferences, confidence in those estimates, var-
iability of values and preferences, and resource use. In the
presentation here, we will present these six determinants in
four domains. We package magnitude of effect and typical
values and preferences together with the label balance of
desirable and undesirable consequences or ‘‘trade-offs.’’
We also include uncertainty regarding typical values, and
variability in values, in a single domain (Table 1).

Alternative groupings may work better, depending on
the circumstances. We believe that the approach we present
here is best for presenting the rationale for the recommen-
dations to the guideline consumer audience. In developing
recommendations, panels may want to keep all six determi-
nants separate or group the three values and preferences de-
terminants together.

Ultimately, guideline panels must integrate these six de-
terminants to make a strong or weak recommendation for or
against an intervention. Table 2 illustrates how the elements
of the GRADE framework for moving from evidence to
recommendations can be applied in making strong and
weak recommendations, and Table 3 provides an example
of the application in the management of chronic obstructive
pulmonary disease.
2.1. Trade-offs between desirable and undesirable
consequences of alternative management strategies

When we consider the balance between desirable and
undesirable outcomes (‘‘trade-offs’’), we are considering
two domains. The first is our best estimates of the magni-
tude of desirable effects and the undesirable effects. If
a guideline panel has adhered to the GRADE process, they
will find the best estimates of effect in the evidence profiles
that they have prepared or accessed.

The second element that determines the balance among
desirable and undesirable outcomes is the typical values
that patientsdor a populationdapply to those outcomes.
This can be otherwise conceptualized as the relative prefer-
ences for those outcomesdand thus the term we generally
use, values and preferences (Box 1).

Ideally, to inform estimates of typical patient values and
preferences, guideline panels will conduct or identify sys-
tematic reviews of relevant studies of patient values and
preferences [18]. Given the paucity of empirical examina-
tions of patients’ values and preferences, however, well-
resourced guideline panels will usually complement such
studies with consultation with individual patients and pa-
tients’ groups. The panel should discuss whose values these
people represent, namely representative patients, a defined
subset of patients, or representatives of the general
population.

For example, the Canadian Collaboration for Immigrant
and Refugees Health (CCIRH) guidelines sought to ad-
vance understanding of immigrant patient perspectives in
App.0486



Table 1. Domains that contribute to the strength of a recommendation

Domains that contribute to the strength of a recommendation Comment

Balance between desirable and undesirable outcomes (estimated
effects), with consideration of values and preferences (estimated
typical) (trade-offs)

The larger the differences between the desirable and undesirable
consequences, the more likely a strong recommendation is
warranted. The smaller the net benefit and the lower certainty for
that benefit, the more likely a weak recommendation is warranted

Confidence in the magnitude of estimates of effect of the
interventions on important outcomes (overall quality of evidence for
outcomes)

The higher the quality of evidence, the more likely a strong
recommendation is warranted

Confidence in values and preferences and variability The greater the variability in values and preferences, or uncertainty in
values and preferences, the more likely a weak recommendation is
warranted

Resource use The higher the costs of an intervention (the more resources
consumed), the less likely a strong recommendation is warranted
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two ways, namely they searched and synthesized evidence
for immigrant perspectives in relation to each health condi-
tion, and worked closely with a community-based organiza-
tion representing 18 ethnic groups to inform perceptions of
immigrant patient perspectives [19]. Less well-resourced
panels, without systematic reviews of values and prefer-
ences or consultation with patients and patient groups, must
rely on unsystematic reviews of the available literature and
their clinical experience of interactions with patients. How
well such estimates correspond to true typical values and
preferences is likely, in any particular situation, to be
uncertain.

Whatever the source of estimates of typical values and
preferences, explicit, transparent statements of the panel’s
choices are imperative. For example, in their recommenda-
tion regarding unmet contraceptive needs, the CCIRH
attributed more value to supporting informed choice (em-
powerment) and less value to concern about causing couple
Table 2. Examples of strong and weak recommendation determinants

Factor Example of strong re

Balance between desirable and undesirable
consequences of alternative management
strategies. The closer the balance, the less
likely a strong recommendation

Aspirin following myocard
reduces mortality with
inconvenience, and cos

Confidence in estimates of effect (quality of
evidence). The lower the confidence, the
less likely a strong recommendation

Many high quality random
shown the benefit of in
asthma

Uncertainty or variability in values and
preferences. The less the confidence in
estimates of typical values and
preferences, and the greater the variability,
the less likely a strong recommendation

Relative confidence: evide
studies shows that pati
substantially higher val
debilitating stroke than
serious gastrointestinal

Little variability: young p
lymphoma will invariab
value on the life-prolon
chemotherapy than on
toxicity

Resource use. The higher the resource use,
the less likely a strong recommendation

The low cost of aspirin vs
prophylaxis against stro
transient ischemic atta
and family discord [19]. Clinicians recognizing a family in
which avoiding discord is paramount will therefore be
aware that the recommendation is in that instance not
appropriate.

Maximal explicitness requires quantification. For exam-
ple, in the ninth iteration of the American College of Chest
Physicians Antithrombotic Guidelines, the panel specified
that they considered typical patients would value prevent-
ing one stroke equivalent to avoiding three serious gastroin-
testinal bleeds [18,20].

Having established their best estimates of typical values
and preferences, a panel is in a position to assess the trade-
off between the desirable and undesirable outcomes of an
intervention vs. a comparator. The larger the gradient be-
tween the desirable and undesirable effects, the higher the
likelihood that a panel will provide a strong recommenda-
tion. For example, the very large gradient between the ben-
efits of low dose aspirin on reductions in death and
commendation Example of weak recommendation

ial infarction
minimal toxicity,
t

Anticoagulation vs. aspirin in patients with
atrial fibrillation with a CHADS2 score of 1
(moderate risk of stroke); benefit in stroke
reduction closely balanced with increased
bleeding risk

ized trials have
haled steroids in

Only case series have examined the utility of
pleurodesis in pneumothorax

nce from empirical
ents place a
ue on avoiding a
on avoiding a
bleed
atients with
ly place a higher
ging effects of
avoiding treatment

Uncertainty: there is no empirical evidence
regarding the relative value patients place
on avoiding a postoperative bleed that
requires reoperation vs. a postoperative
serious but nonfatal pulmonary embolus

Greater variability: some older patients with
lymphoma will place a higher value on the
life-prolonging effects of chemotherapy
than on avoiding treatment toxicity but
others will not

. no antithrombotic
ke in patients with
cks

The high cost of clopidogrel and of
combination dipyridamole and aspirin vs.
aspirin as prophylaxis against stroke in
patients with transient ischemic attacks
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Table 3. Evidence to recommendation framework: enhancing transparency when moving from evidence to recommendations

Question/recommendation: Should pulmonary rehabilitation vs. usual community care be used for COPD with recent exacerbation?

Population: Patients with COPD and recent exacerbation of their disease

Intervention: Pulmonary rehabilitation vs. no rehabilitation

Setting (if relevant): Outpatient

Decision domain Judgment Reason for judgment Subdomains influencing judgment

Balance of desirable and undesirable
outcomes

Given the best estimate of typical values and
preferences, are you confident that the
benefits outweigh the harms and burden or
vice versa?

The desirable consequences are substantial (including
substantial reduction in hospitalization, small but
important reduction in mortality, and improvement
in quality of life that exceeds the minimal important
difference) and valued highly. The undesirable
consequences, inconvenience, and burden are
relatively minor and associated with minimal
disutility.

Baseline risk for desirable and undesirable outcomes:
� Is the baseline risk similar across subgroups?
� Should there be separate recommendations for

subgroups?
Relative risk for benefits and harms:
� Are the relative benefits large?
� Are the relative harms large?

Requirement for modeling:
� Is there a lot of extrapolation and modeling required

for these outcomes?
Typical values:
� What are the typical values?
� Are there differences in the relative value of the

critical outcomes?
Confidence in estimates of effect (quality of

evidence)
Is there high or moderate quality evidence?

There is moderate-(mortality, function, and quality-of-
life outcomes)-to-high (hospitalizations) quality
evidence for the desirable consequences, and quality
evidence for the undesirable (burden)

Confidence in estimates of benefits and downsides,
confidence in estimates of resource use. Consider all
critical outcomes, including the possibility that some
may not be measured.

Key reasons for rating evidence down or rating up

Values and preferences
Are you confident about the typical values

and preferences and are they similar across
the target population?

We can be confident that patients place a high value
on avoiding hospitalizations and mortality as well as
improving quality of life and a low value on avoiding
the inconvenience associated with rehabilitation.

We can be confident that these values vary little among
patients with chronic respiratory disease.

Source of typical values (panel or study of general
population or patients)

Source of estimates of variability and extent of variability
Method for determining values satisfactory for this
recommendation

Resource implications
Are the resources worth the expected net

benefit from following the
recommendation?

There are resources required to provide pulmonary
rehabilitation but these are balanced by decreased
resource needs as a result of decreased
hospitalizations and net cost is well worth it given the
desirable outcomes.

What are the costs per resource unit?
Feasibility:
� Is this intervention generally available?

Opportunity cost:
� Is this intervention and its effects worth

withdrawing or not allocating resources from
other interventions

Differences across settings:
� Is there lots of variability in resource requirements

across settings?
Overall strength of recommendation Strong The guideline panel recommends that patients with recent exacerbations of their COPD undergo pulmonary

rehabilitation (Note: this is a hypothetical recommendation developed for this article and not intended for
clinical decision making).

Evidence to recommendation synthesis The moderate-to-high confidence in the moderate-to-large magnitude of effects on highly valued outcomes, and the moderate-to-high
confidence that undesirable outcomes are modest and their avoidance not highly valued suggest a strong recommendation.

Abbreviation: COPD, chronic obstructive pulmonary disease.
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Box 1 Terminology for ‘‘values and preferences’’

Values andpreferences is anoverarching term that in-
cludes patients’ perspectives, beliefs, expectations, and
goals for health and life [17]. More precisely, they refer
to the processes that individuals use in considering the
potential benefits, harms, costs, limitations, and
inconvenience of the management options in relation
to one another. For some, the term "values" has the
closest connotation to these processes. For others, the
connotation of "preferences" best captures the notion
of choice. Thus, we use both words together to
convey the concept.
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recurrent myocardial infarction (MI) after an MI [21]
and the undesirable consequences of minimal side effects
and costs make a strong recommendation very likely
(Table 2).

In contrast, the narrower the magnitude of the gradient
between desirable and undesirable consequences, the high-
er the likelihood that a guideline panel will make a weak
recommendation. For instance, consider the choice of im-
munomodulating agents, namely cyclosporine and tacroli-
mus in kidney transplant recipients [22]. Tacrolimus
results in better graft survival (a highly valued outcome),
but at the important cost of a higher incidence of diabetes
(the long-term complications of which can be devastating).

Table 2 presents a second example of a close trade-off in
which patients with atrial fibrillation typically are more
stroke averse than bleeding averse. If, however, the risk
of stroke is sufficiently low, the trade-off between stroke re-
duction and increase in bleeding risk with anticoagulants is
closely balanced.

Without considering the associated values and prefer-
ences, assessing large vs. small magnitude of effects may
be misleading. For instance, in patients with cancer, chemo-
therapeutic agents may have large (albeit temporary)
adverse effects such as nausea, fatigue, hair loss, and pares-
thesias. The chemotherapy may have only a small effect on
reducing mortality. Despite the discrepancy in magnitude of
effect, most patients may choose chemotherapy because of
the very high value they place on a small mortality
reduction.
2.2. Uncertainty and variability in values and
preferences

We have noted that systematic study of patients’ values
and preferences are very limited. As a result, panels will of-
ten be uncertain about typical values and preferences. The
greater is that uncertainty, the more likely they will make
a weak recommendation.

Given the sparse systematic study of patients’ values and
preferences, one could argue that large uncertainty always
exists about the patients’ perspective. On the other
hand, some systematic study of values and preferences
and decision making has been completed, and clinicians’
experience with patients may provide considerable addi-
tional insight.

Indeed, on occasion, panels will, on the basis of clinical
experience, be confident regarding typical patient’s values
and preferences. Pregnant women’s strong aversion to even
a small risk of important fetal abnormalities may be one
such situation [20].

A second concern that may make a weak recommenda-
tion more likely is large variability in values and prefer-
ences. To the extent large variability exists, it is less
likely that a single recommendation would apply uniformly
across all patients, and the right course of action is likely to
differ between patients.

Empirical evidence may inform estimates of variability
in recommendations. For instance, Devereaux et al. [23]
asked patients at risk of atrial fibrillation how many serious
gastrointestinal bleeds they would tolerate and still be will-
ing to use an anticoagulant to prevent a stroke. Although
most patients placed a high value on avoiding a stroke
and were ready to accept a bleeding risk of 22% to reduce
their chances of having a stroke by 8%, diversity in values
and preferences was also apparent. A few patients were
ready to accept only a small risk of bleeding to reduce their
stroke risk by 8%. These data, consistent with other studies
of values and preferences regarding anticoagulation in
atrial fibrillation [18], suggest that only in patients at appre-
ciable risk of stroke would a strong recommendation for
warfarin be warranted.

Although systematic study will lead to the highest con-
fidence, panelists may express confidence in their estimates
of variability in values and preference on the basis of clin-
ical experience. In the example cited earlier, clinicians may
be confident not only that the typical expectant mother will
have a strong aversion to even a small risk of important fe-
tal abnormalities but also that these values and preferences
are virtually uniform across the population.

On the other hand, clinical experience may leave a panel
confident that values and preferences differ widely among
patients. For example, clinical experience makes it clear
that an expectant couples’ desire to undergo a genetic test
that increases the risk of spontaneous miscarriage will dif-
fer greatly depending on their willingness to act on knowl-
edge about a fetal anomaly and their attitude toward the
loss of a normal pregnancy. Situations such as these when
recommendations are particularly dependent on differing
values and preferences may dictate, in addition to making
a weak recommendation, including descriptions of how
varying values and preferences will determine the optimal
decision [14].

A hopeful patient may place more emphasis on a small
chance of benefit, whereas a pessimistic, risk-averse patient
may place more emphasis on avoiding the risks associated
with a potentially beneficial therapy. Some patients may
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have a belief that even if the risk of an adverse event is low,
they will be the person who will suffer such an adverse
effect.

For example, in patients with idiopathic pulmonary fi-
brosis, evidence for the benefit of steroids warrants only
low confidence, whereas we can be very confident of a wide
range of adverse effects associated with steroids. The hope-
ful patient with pulmonary fibrosis may be enthusiastic
about use of steroids, whereas the risk-averse patient is
likely to decline.
2.3. Confidence in estimates of effect (quality of
evidence)

Another determinant of the direction and strength of rec-
ommendations is our confidence in the estimates of effect.
Typically, a strong recommendation is associated with high,
or at least moderate, confidence in the effect estimates for
critical outcomes. If one has high confidence for some crit-
ical outcomes (typically, benefits of an intervention), but
low confidence for other outcomes considered critical (of-
ten long-term harms), then a weak recommendation is
likely warranted. The more closely balanced the trade-
offs between desirable and undesirable outcomes, the more
likely that low confidence for any critical outcome will re-
sult in a weak recommendation.

Even when an apparently large gradient exists in the bal-
ance of desirable vs. undesirable outcomes, panels will be
appropriately reluctant to offer a strong recommendation
if their confidence in effect estimates is low. This is in part
because when confidence in the estimate of effect is lower,
choice is more preference dependent.

For instance, the GRADE approach provides insight into
how guideline panels should have handled the decision re-
garding hormone replacement therapy (HRT) in postmeno-
pausal women in the 1990s when observational studies
suggested a substantial reduction in cardiovascular risk
[24] (which randomized trials subsequently proved false
[25], at least in women appreciably past the menopause),
and equally low quality evidence suggested an increase in
the risk of breast cancer (which proved true [26]).

Guideline panels during the 1990s made recommenda-
tions that were presented, or at least interpreted, as strong
recommendations. Many primary care physicians, respond-
ing to these recommendations, enthusiastically encouraged
their postmenopausal patients to use HRT. Appropriately
considering the lack of confidence in estimates, women
with a low level of risk aversion might indeed have been in-
clined to use HRT. Those with a high level of risk aversion
would, however, have declined HRT. Clearly, a weak rec-
ommendation for (or perhaps even against) HRT would
have been warranted.

For some questions, investigators may not have directly
measured critical outcomes (in particular quality of life). In
such instances, even if surrogates are available, confidence
in estimates is very likely to be low.
2.3.1. Low confidence in effect estimates may, rarely, be
tied to strong recommendations

In general, we discourage guideline panels from making
strong recommendations when their confidence in estimates
of effect for critical outcomes is low or very low. We have
identified five paradigmatic situations, however, in which
strong recommendations may be warranted despite low or
very low quality of evidence (Table 4). These situations
can be conceptualized as ones in which a panel would have
a low level of regret if subsequent evidence showed that
their recommendation was misguided.

One paradigmatic situation occurs when panels have low
confidence regarding the benefit of an intervention in a life
or death situation. Consider patients suffering from life-
threatening disseminated blastomycosis [27]. High quality
evidence suggests that amphotericin is more toxic than itra-
conazole, and low quality evidence that it reduces mortality
in this context. When considering the subpopulation of pa-
tients with life-threatening blastomycosis, panels may rea-
son that all or virtually all patients would choose the
more toxic therapy given the very high risk of death and
the possibility that amphotericin may decrease that risk.
If they did so, they would make a strong recommendation
for amphotericin.

In a second paradigmatic situation, panels may make
a strong recommendation against an intervention when
there is uncertainty of benefits, but they are confident about
adverse effects and resource use. For example, it remains
very uncertain whether whole-body computed tomography
scan or magnetic resonance imaging screening confers ben-
efits in terms of reduction of cancer risk, but there is no
doubt that such tests generate false positives that result in
anxiety and possibly invasive tests with their own discom-
fort and complications [28]. Such tests also consume scarce
resources. Despite the low confidence with regard to bene-
fits, guideline panels might legitimately make strong rec-
ommendations against screening imaging.

A third situation occurs when we have low quality evi-
dence regarding relative benefit, but high quality evidence
of lower harm for one of the competing alternatives. For in-
stance, in patients who have early-stage, low-grade, Helico-
bacter pyloriepositive gastric mucosa-associated lymphoid
tissue lymphoma, low quality evidence suggests that initial
H. pylori eradication therapy results in similar rates of com-
plete response (50e80%) in comparison with the alterna-
tives of radiation therapy or gastrectomy [29]. The
evidence warrants high confidence in the increased morbid-
ity associated with either radiation or gastrectomy vs. phar-
macologic therapy. Furthermore, in patients without
complete response, there is the option of later use of the
higher risk alternatives. Thus, despite low confidence in es-
timates of effects, a strong recommendation for H. pylori
eradication therapy appears appropriate.

In a fourth situation, panels may make strong recom-
mendations for one of the two competing alternatives if
they are confident of similarity of benefits, but have only
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Table 4. Paradigmatic situations in which a strong recommendation may be warranted despite low or very low confidence in effect estimates

Situation Condition Example

1 When low quality evidence suggests benefit in a life-
threatening situation (evidence regarding harms can be low
or high)

Fresh frozen plasma or vitamin K in a patient receiving warfarin
with elevated INR and an intracranial bleed. Only low quality
evidence supports the benefits of limiting the extent of the
bleeding

2 When low quality evidence suggests benefit and high quality
evidence suggests harm or a very high cost

Head-to-toe CT/MRI screening for cancer. Low quality evidence
of benefit of early detection but high quality evidence of
possible harm and/or high cost (strong recommendation
against this strategy)

3 When low quality evidence suggests equivalence of two
alternatives, but high quality evidence of less harm for one of
the competing alternatives

Helicobacter pylori eradication in patients with early stage
gastric MALT lymphoma with H. pylori positive. Low quality
evidence suggests that initial H. pylori eradication results in
similar rates of complete response in comparison with the
alternatives of radiation therapy or gastrectomy; high quality
evidence suggests less harm/morbidity

4 When high quality evidence suggests equivalence of two
alternatives and low quality evidence suggests harm in one
alternative

Hypertension in women planning conception and in pregnancy.
Strong recommendations for labetalol and nifedipine and
strong recommendations against angiotensin converting
enzyme (ACE) inhibitors and angiotensin receptor blockers
(ARB)dall agents have high quality evidence of equivalent
beneficial outcomes, with low quality evidence for greater
adverse effects with ACE inhibitors and ARBs

5 When high quality evidence suggests modest benefits and low/
very low quality evidence suggests possibility of catastrophic
harm

Testosterone in males with or at risk of prostate cancer. High
quality evidence for moderate benefits of testosterone
treatment in men with symptomatic androgen deficiency to
improve bone mineral density and muscle strength. Low
quality evidence for harm in patients with or at risk of
prostate cancer

Abbreviations: INR, international normalized ratio; CT, computed tomography; MRI, magnetic resonance imaging; MALT, mucosa-associated
lymphoid tissue.

732 J.C. Andrews et al. / Journal of Clinical Epidemiology 66 (2013) 726e735
low or very low confidence regarding increased harm for
one alternative. Reasoning that there is nothing to lose,
and possibly a lot to gain in terms of a lower incidence
of adverse effects, guideline panels may reasonably make
a strong recommendation for the agent apparently free from
serious toxicity. For instance, consider the management of
hypertension in women who are planning conception and
who are pregnant. There is high quality evidence of equiv-
alent effectiveness for labetalol, nifedipine, angiotensin-
converting enzyme (ACE) inhibitors, and angiotensin
receptor blockers (ARBs). There is low quality evidence
of harms for ACE inhibitors and ARBs. Panels have appro-
priately made strong recommendations for labetalol and
nifedipine and strong recommendations against ACE inhib-
itors and ARBs [30].

A fifth paradigmatic situation occurs when we have
moderate-to-high confidence about an intervention’s mod-
est benefits, but remain uncertain about its likelihood of
causing catastrophic harm. For example, high quality evi-
dence supports the inference that testosterone is beneficial
for men with symptomatic androgen deficiency, improving
their quality of life and markers of bone and muscle
strength. However, low quality evidence links testosterone
use to an increased risk of prostate cancer. As a result,
a panel of endocrinologists formulated a strong recommen-
dation against testosterone use in men with prostate cancer
and in men pending evaluation of palpable prostate nodule
or induration or prostate-specific antigen (PSA) level of
4 ng/mL or PSA level of 3 ng/mL in men at high risk of
prostate cancer [31].
2.4. Resource use

Panels may or may not consider resource use in their
judgments about the direction and strength of recommenda-
tions. Reasons for not considering resource use include
a lack of reliable data, the intervention is not useful and
the effort of calculating resource use can be spared, the de-
sirable effects so greatly outweigh any undesirable effects
that resource considerations would not alter the final judg-
ment, or they have elected (or been instructed) to leave re-
source considerations up to other decision makers.

Once again, panels should be explicit about the decision
they made not to consider resource utilization and the rea-
son for their decision. If they elect to include resource uti-
lization when making a recommendation, but have not
included resource use as a consequence when preparing
an evidence profile, they should be explicit about what
types of resource use they considered when making the rec-
ommendation and whatever logic or evidence was used in
their judgments.

For example, a panel making a recommendation about
oseltamivir for treatment of patients hospitalized with avian
influenza (H5N1) in nonpandemic situations considered the
cost of oseltamivir, but did not explicitly consider the qual-
ity of the evidence for resource use. Overall, the quality of
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the underlying evidence for all recommendations was rated
as very low because it was based on small case series of
H5N1 patients, on extrapolation from preclinical studies,
and high quality studies of seasonal influenza. A strong rec-
ommendation to treat H5N1 patients with oseltamivir was
made in part because of the severity of the disease. With
only very low quality evidence of the beneficial and adverse
effects of oseltamivir for avian influenza, the panel decided
not to consider quality of evidence for resource use. The
panel summarized their thinking regarding resource use
as a factor in making their recommendation by stating:
‘‘The cost is not high for treatment of sporadic cases’’ [32].

We discuss special challenges related to rating the con-
fidence in estimates for resource use in another article in
this series [9].
3. Special considerations of the determinants of
direction and strength of recommendations

3.1. Baseline risk (control event rate) can influence the
balance

Table 3 presents an example of how guideline panels can
move from evidence to recommendations in an explicit and
transparent way. The final column in Table 3 presents the
issues (if one calls the four determinants domains, then
one might call these issues subdomains) that guideline
panels should consider under each domain. One of these
subdomains, which may be critical in the decision, is base-
line risk.

Because, we usually determine absolute risk differences
through applying the relative risk reduction to a baseline
risk [11], large baseline risk differences will result in large
absolute risk differences. For example, recommendations
for duration of anticoagulation in patients with deep venous
thrombosis will differ depending on the likelihood of recur-
rent thrombosis. The likelihood of recurrent thrombosis dif-
fers in those with and without clear precipitating factors for
the original thrombotic eventdin particular, patients whose
deep venous thrombosis is precipitated by a surgical proce-
dure have a low risk of recurrence. Anticoagulation is asso-
ciated with inconvenience and a risk of serious bleeding.
Therefore, indefinite anticoagulation will seldom be appro-
priate in those at low risk of recurrence whose absolute
benefit with anticoagulation is small, but may well be man-
dated in patients at much higher risk. Thus, the strength of
recommendationsdand likely the directiondwill differ in
high- and low-risk groups [33].
3.2. Recommendations may differ by setting and
perspective

In our introductory discussion of globalizing evidence,
localizing recommendations, we noted that we do not ex-
pect uniformity of recommendations across settings. Here,
we expand the reasons for the anticipated diversity, and
how differences in perspective can contribute.

The impact of an intervention may differ across geo-
graphic settings depending on the risk of adverse events
in untreated population (e.g., risk of coronary events is
much lower in low income countries), or the capacity to de-
liver the intervention (e.g., monitoring of anticoagulant
therapy).

Values and preferences may differ among cultures, even
if those cultures appear very similar. For example, after
viewing the same evidence, American and New Zealand
guideline developers came to different conclusions about
the trade-offs associated with colon cancer screening
[34e36].

Values may also differ in subcultures vs. mainstream
culture within a population. For example, in formulating
the CCIRH guidelines, the panel’s awareness of immigrant
populations’ vulnerability to family disruption and possible
deportation supported the recommendation against routine
screening for intimate partner violence [37].

Finally, resource implications and opportunity cost may
differ. For instance, a year’s supply of an expensive drug
may cost the equivalent of a single nurse’s salary in the
United States, 4 nurses’ salaries in Poland, and 20 nurses’
salaries in China.

In the face of the same evidence, recommendations may
also differ according to perspective. Our discussion in this
article has addressed, almost exclusively, guideline panels
making recommendations from the perspective of patients
and the health care providers looking after those patients.
Sometimes, however, a panel may make recommendations
from a public health or societal perspective.

For example, panels making recommendations about
H1N1, avian, or seasonal influenza may place a large value
on outcomes that may not be directly critical or important
to individual patients, such as reducing the spread of dis-
ease [32,38]. Other times, a panel may make recommenda-
tions from the perspective of the government or a private
insurance company, placing a large value on costs (or alter-
native uses of resources) within a fixed budget. Equity, fea-
sibility, and burden of illness may be other considerations
important to public policy decision making, but of much
less relevance to individual decision making. Panels should
explicitly state the perspective they are taking, particularly
when they are not taking a patient-centered perspective.
3.3. Evidence to recommendations synthesis

As in Table 3, GRADE suggests that guideline panels
present a synthesis of their judgments about the domains
determining direction and strength of recommendations,
and how this synthesis informs the recommendation. Dis-
agreement between panels is common [39e41], and dis-
agreement may be a result of variability in judgments
about the domains or of how panels synthesize those judg-
ments. Presentation and publication of frameworks
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summarizing the rationale for recommendations can sup-
port transparency in the decision process and be used for
stakeholder engagement (Table 3).

Consider, for example, views expressed in the literature
concerning the merits of perioperative use of beta-blockers
in patients undergoing noncardiac surgery. Some assert that
lower doses of beta-blockers administered well before sur-
gery could prevent the documented increase in stroke risk
with beta-blockers [42,43]. Others do not agree [44]. An
evidence to action synthesis from the former group would
emphasize the heterogeneity of results from trials that used
different doses and different periods of administration of
beta-blockers before surgery, and the latter would not.

Alternatively, disagreement in recommendations might
be because they have different views of the relative value
of reducing the risk of MI with beta-blocker use (approxi-
mately 1.5% in those at 5% baseline risk) vs. the increase in
stroke risk (approximately 0.5% in those at 0.5% baseline
risk of stroke). Both may agree that patients value prevent-
ing stroke more than preventing MI, but the synthesis from
a panel recommending against beta-blockers would empha-
size that the patients generally place very high value in
avoiding disabling stroke and the asymptomatic nature of
many perioperative MIs.
4. Conclusion

Patients, clinicians, and policy makers will all be better
served by a more systematic and transparent system for
judging the direction and strength of recommendations. Ex-
plicit presentation of how panels view the four domains to
consider in the direction and strength of recommendations
could play an important role in improving the transparency
of panel decisions (Table 3).
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Gender dysphoria in young people is rising—and so is professional
disagreement
More children and adolescents are identifying as transgender and are being offered medical treatment,
especially in the US—but some providers and European authorities are urging caution because of a
lack of strong evidence. Jennifer Block reports

Jennifer Block investigations reporter
Last October the American Academy of Pediatrics
(AAP) gathered inside the Anaheim Convention
Center in California for its annual conference.
Outside, several dozenpeople rallied tohear speakers
including Abigail Martinez, a mother whose child
began hormone treatment at age 16 and died by
suicide at age 19. Supporters chanted the teen’s given
name, Yaeli; counter protesters chanted, “Protect
trans youth!” For viewers on a livestream, the feed
was interrupted as the two groups fought for the
camera.
The AAP conference is one of many flashpoints in the
contentious debate in theUnited States over if, when,
and how children and adolescents with gender
dysphoria should be medically or surgically treated.
USmedical professional groupsarealigned in support
of “gender affirming care” for gender dysphoria,
whichmay includegonadotrophin releasinghormone
analogues (GnRHa) to suppress puberty; oestrogen
or testosterone to promote secondary sex
characteristics; andsurgical removal or augmentation
of breasts, genitals, or other physical features. At the
same time,however, several Europeancountrieshave
issued guidance to limit medical intervention in
minors, prioritising psychological care.
The discourse is polarised in the US. Conservative
politicians, pundits, and social media influencers
accuse providers of pushing “gender ideology” and
even “child abuse,” lobbying for laws banning
medical transition forminors. Progressives argue that
denying access to care is a transphobic violation of
human rights. There’s little dispute within the
medical community that children in distress need
care, but concerns about the rapid widespread
adoption of interventions and calls for rigorous
scientific review are coming from across the
ideological spectrum.1

The surge in treatment of minors
More adolescents with no history of gender
dysphoria—predominantly birth registered
females2—are presenting at gender clinics. A recent
analysis of insurance claimsbyKomodoHealth found
that nearly 18 000 US minors began taking puberty
blockers or hormones from 2017 to 2021, the number
rising each year.3 4 Surveys aiming to measure
prevalence have found that about 2% of high school
aged teens identify as “transgender.”5 These young
people are also more likely than their cisgender peers

to have concurrent mental health and neurodiverse
conditions including depression, anxiety, attention
deficit disorders, and autism.6 In the US, although
Medicaid coverage varies by state and by treatment,
the Biden administration has warned states that not
covering care is in violation of federal lawprohibiting
discrimination.7 Meanwhile, the number of private
clinics that focus on providing hormones and
surgeries has grown from just a few a decade ago to
more than 100 today.4

As the number of young people receiving medical
transition treatments rises, sohave the voices of those
who call themselves “detransitioners” or
“retransitioners,” some of whom claim that early
treatment caused preventable harm.8 Large scale,
long term research is lacking,9 and researchers
disagree about how tomeasure thephenomenon, but
two recent studies suggest that as many as 20-30%
of patients may discontinue hormone treatment
within a few years.10 11 The World Professional
Association for Transgender Health (WPATH) asserts
that detransition is “rare.”12

Chloe Cole, now aged 18, had a double mastectomy
at age 15 and spoke at theAAP rally. “Manyof uswere
young teenagers when we decided, on the direction
of medical experts, to pursue irreversible hormone
treatments and surgeries,” she read from her tablet
at the rally, which had by this time moved indoors to
avoid confrontation. “This is not informed consent
but a decision forced under extreme duress.”
Scott Hadland, chief of adolescent medicine at
MassachusettsGeneralHospital andHarvardMedical
School, dismissed the “handful of cruel protesters”
outside the AAP meeting in a tweet that morning. He
wrote, “Inside 10 000pediatricians stand in solidarity
for trans & gender diverse kids & their families to
receive evidence-based, lifesaving, individualized
care.”13

Sameevidence,divergent recommendations
Three organisations have had a major role in shaping
theUS’s approach to gender dysphoria care:WPATH,
the AAP, and the Endocrine Society (see box). On 15
September 2022WPATHpublished the eighth edition
of its Standards of Care for theHealth of Transgender
and Gender Diverse People, with new chapters on
children and adolescents and no minimum age
requirements for hormonal and surgical
treatments.2 12 GnRHa treatment, says WPATH, can
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be initiated to arrest puberty at its earliest stage, known as Tanner
stage 2.
The Endocrine Society also supports hormonal and surgical
intervention in adolescents who meet criteria in clinical practice
guidelines published in 2009 and updated in 2017.14 And the AAP’s
2018 policy statement, Ensuring Comprehensive Care and Support
for Transgender and Gender-Diverse Children and Adolescents, says
that “various interventions may be considered to better align” a
youngperson’s “gender expressionwith their underlying identity.”15

Among the components of “gender affirmation” the AAP names
social transition, puberty blockers, sex hormones, and surgeries.
Other prominent professional organisations, such as the American
Medical Association, have issued policy statements in opposition
to legislation that would curtail access to medical treatment for
minors.16 -19

These documents are often cited to suggest that medical treatment
is both uncontroversial and backed by rigorous science. “All of
those medical societies find such care to be evidence-based and
medically necessary,” stated a recent article on transgender
healthcare for children published in Scientific American.20
“Transition related healthcare is not controversial in the medical
field,” wrote Gillian Branstetter, a frequent spokesperson on
transgender issues currentlywith theAmericanCivil LibertiesUnion,
in a 2019 guide for reporters.21 Two physicians and an attorney from
Yale recently opined in theLosAngeles Times that “gender-affirming
care is standard medical care, supported by major medical
organizations . . . Years of study and scientific scrutiny have
established safe, evidence-based guidelines for delivery of
lifesaving, gender-affirming care.”22 Rachel Levine, theUSassistant
secretary for health, told National Public Radio last year regarding
such treatment, “There is no argument among medical
professionals.”23

Internationally, however, governing bodies have come to different
conclusions regarding the safety and efficacy of medically treating
gender dysphoria. Sweden’s National Board of Health and Welfare,
which sets guidelines for care, determined last year that the risks
of puberty blockers and treatment with hormones “currently
outweigh the possible benefits” for minors.24 Finland’s Council for
Choices inHealth Care, amonitoring agency for the country’s public
health services, issued similar guidelines, calling for psychosocial
support as the first line treatment.25 (Both countries restrict surgery
to adults.)
Medical societies in France, Australia, and New Zealand have also
leant away from early medicalisation.26 27 And NHS England, which
is in themidst of an independent reviewof gender identity services,
recently said that there was “scarce and inconclusive evidence to
support clinical decision making”28 for minors with gender
dysphoria29 and that for most who present before puberty it will be
a “transient phase,” requiring clinicians to focus on psychological
support and to be “mindful” even of the risks of social transition.30

Box: The origins of paediatric gender medicine in the United States

The World Professional Association for Transgender Health (WPATH)
began as a US based advocacy group and issued the first edition of the
Standards of Care in 1979, when it was serving a small population of
mostly adult male-to-female transsexuals. “WPATH became the standard
because there was nobody else doing it,” says Erica Anderson, a California
based clinical psychologist and former WPATH board member. The
professional US organisations that lined up in support “looked heavily
to WPATH and the Endocrine Society for their guidance,” she told The
BMJ.

The Endocrine Society’s guidance for adolescents grew out of clinicians’
research in the Netherlands in the late 1990s and early 2000s. Peggy
Cohen-Kettenis, a Utrecht gender clinic psychologist, collaborated with
endocrinologists in Amsterdam, one of whom had experience of
prescribing gonadotrophin releasing hormone analogues, relatively new
at the time. Back then, gender dysphoric teens had to wait until the age
of majority for sex hormones, but the team proposed that earlier
intervention could benefit carefully selected minors.40

The clinic treated one natal female patient with triptorelin, published a
case study and feasibility proposal, and began treating a small number
of children at the turn of the millennium. The Dutch Protocol was
published in 2006, referring to 54 children whose puberty was being
suppressed and reporting preliminary results on the first 21.41 The
researchers received funding from Ferring Pharmaceuticals, the
manufacturer of triptorelin.
In 2007 the endocrinologist Norman Spack began using the protocol at
Boston Children’s Hospital and joined Cohen-Kettenis and her Dutch
colleagues in writing the Endocrine Society’s first clinical practice
guideline.42 When that was published in 2009, puberty had been
suppressed in just over 100 gender dysphoric young people.40

American Academy of Pediatrics (AAP) committee members began
discussing the need for a statement in 2014, four years before publication,
says Jason Rafferty, assistant professor of paediatrics and psychiatry at
Brown University, Rhode Island, and the statement’s lead author. “The
AAP recognised that it had a responsibility to provide some clinical
guidance, but more importantly to come out with a statement that said
we need research, we need to integrate the principles of gender
affirmative care into medical education and into child health,” he says.
“What our policy statement is not meant to be is a protocol or guidelines
in and of themselves.”

“Don’t call them evidence based”
“The brief history of guidelines is that, going back more than 30
years ago, experts would write articles and so on about what people
should do. But formal guidelines as we think of them now were
seldom or non-existent,” says Gordon Guyatt, distinguished
professor in theDepartment ofHealthResearchMethods, Evidence,
and Impact at McMaster University, Ontario.
That led to the movement towards developing criteria for what
makes a “trustworthy guideline,” of which Guyatt was a part.31 One
pillar of this, he told The BMJ, is that they “are based on systematic
review of the relevant evidence,” for which there are also now
standards, as opposed to a traditional narrative literature review
in which “a bunch of experts write whatever they felt like using no
particular standards and no particular structure.”
Mark Helfand, professor of medical informatics and clinical
epidemiology at Oregon Health and Science University, says, “An
evidence based recommendation requires two steps.” First, “an
unbiased, thorough, critical systematic review of all the relevant
evidence.” Second, “some commitment to link the strength of the
recommendations to the quality of the evidence.”
The Endocrine Society commissioned two systematic reviews for
its clinical practice guideline, Endocrine Treatment of
Gender-Dysphoric/Gender-Incongruent Persons: one on the effects
of sex steroids on lipids and cardiovascular outcomes, the other on
their effects on bone health.32 33 To indicate the quality of evidence
underpinning its variousguidelines, theEndocrineSociety employed
the GRADE system (grading of recommendations assessment,
development, and evaluation) and judged the quality of evidence
for all recommendations on adolescents as “low” or “very low.”
Guyatt, who co-developed GRADE, found “serious problems” with
theEndocrine Society guidelines, noting that the systematic reviews
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didn’t look at the effect of the interventions on gender dysphoria
itself, arguably “the most important outcome.” He also noted that
the Endocrine Society had at times paired strong
recommendations—phrased as “we recommend”—with weak
evidence. In the adolescent section, the weaker phrasing “we
suggest” is used for pubertal hormone suppression when children
“first exhibit physical changes of puberty”; however, the stronger
phrasing is used to “recommend” GnRHa treatment.
“GRADEdiscourages strong recommendationswith lowor very low
quality evidence except under very specific circumstances,”Guyatt
told TheBMJ. Those exceptions are “very few and far between,” and
when used in guidance, their rationale should be made explicit,
Guyatt said. In an emailed response, the Endocrine Society
referenced the GRADE system’s five exceptions, but did not specify
which it was applying.
Helfand examined the recently updated WPATH Standards of Care
and noted that it “incorporated elements of an evidence based
guideline.”For one,WPATHcommissioneda teamat JohnsHopkins
University inMaryland to conduct systematic reviews.3435 However,
WPATH’s recommendations lack a grading system to indicate the
quality of the evidence—one of several deficiencies. Both Guyatt
and Helfand noted that a trustworthy guideline would be
transparent about all commissioned systematic reviews: how many
were done and what the results were. But Helfand remarked that
neither was made clear in the WPATH guidelines and also noted
several instances in which the strength of evidence presented to
justify a recommendation was “at odds with what their own
systematic reviewers found.”
For example, one of the commissioned systematic reviews found
that the strength of evidence for the conclusions that hormonal
treatment “may improve” quality of life, depression, and anxiety
among transgender people was “low,” and it emphasised the need
for more research, “especially among adolescents.”35 The reviewers
also concluded that “it was impossible to draw conclusions about
the effects of hormone therapy” on death by suicide.
Despite this, WPATH recommends that young people have access
to treatments after comprehensive assessment, stating that the
“emerging evidence base indicates a general improvement in the
lives of transgender adolescents.”12 And more globally, WPATH
asserts, “There is strong evidence demonstrating the benefits in
quality of life and well-being of gender-affirming treatments,
including endocrine and surgical procedures,”procedures that “are
based on decades of clinical experience and research; therefore,
they are not considered experimental, cosmetic, or for the mere
convenience of a patient. They are safe and effective at reducing
gender incongruence and gender dysphoria.”12

Those two statements are each followedbymore than 20 references,
among them the commissioned systematic review. This stood out
toHelfandas obscuringwhich conclusionswere basedon evidence
versus opinion. He says, “It’s a very strange thing to feel that they
had to cite some of the studies that would have been in the
systematic review or purposefully weren’t included in the review,
because that’s what the review is for.”
For minors, WPATH contends that the evidence is so limited that
“a systematic review regardingoutcomesof treatment inadolescents
is not possible.” But Guyatt counters that “systematic reviews are
always possible,” even if few or no studies meet the eligibility
criteria. If an entity has made a recommendation without one, he
says, “they’d be violating standards of trustworthy guidelines.”
Jason Rafferty, assistant professor of paediatrics and psychiatry at
Brown University, Rhode Island, and lead author of the AAP

statement, remarks that the AAP’s process “doesn’t quite fit the
definition of systematic review, but it is very comprehensive.”
Sweden conducted systematic reviews in 2015 and 2022 and found
the evidence on hormonal treatment in adolescents “insufficient
and inconclusive.”24 Its new guidelines note the importance of
factoring the possibility that young people will detransition, in
which case “gender confirming treatment thus may lead to a
deteriorating of health and quality of life (i.e., harm).”
Cochrane, an international organisation that has built its reputation
on delivering independent evidence reviews, has yet to publish a
systematic review of gender treatments in minors. But The BMJ has
learnt that in 2020 Cochrane accepted a proposal to review puberty
blockers and that it worked with a team of researchers through 2021
in developing a protocol, but it ultimately rejected it after peer
review. A spokesperson for Cochrane told The BMJ that its editors
have to consider whether a review “would add value to the existing
evidence base,” highlighting the work of the UK’s National Institute
for Health and Care Excellence, which looked at puberty blockers
and hormones for adolescents in 2021. “That review found the
evidence to be inconclusive, and there have been no significant
primary studies published since.”
In 2022 the state of Florida’s Agency for Health Care Administration
commissioned an overview of systematic reviews looking at
outcomes “important to patients”with gender dysphoria, including
mental health, quality of life, and complications. Two health
research methodologists at McMaster University carried out the
work, analysing 61 systematic reviews and concluding that “there
is great uncertainty about the effects of puberty blockers, cross-sex
hormones, and surgeries in young people.” The body of evidence,
they said, was “not sufficient” to support treatment decisions.
Callinga treatment recommendation “evidencebased” shouldmean
that a treatment has not just been systematically studied, says
Helfand, but that there was also a finding of high quality evidence
supporting its use. Weak evidence “doesn’t just mean something
esoteric about study design, it means there’s uncertainty about
whether the long term benefits outweigh the harms,” Helfand adds.
“Evidence itself never tells you what to do,” says Guyatt. That’s why
guidelines must make explicit the values and preferences that
underlie the recommendation.
The Endocrine Society acknowledges in its recommendations on
early puberty suppression that it is placing “ahighvalueonavoiding
an unsatisfactory physical outcome when secondary sex
characteristics have become manifest and irreversible, a higher
value on psychological well-being, and a lower value on avoiding
potential harm.”14

WPATH acknowledges that while its latest guidelines are “based
uponamore rigorous andmethodological evidence-basedapproach
than previous versions,” the evidence “is not only based on the
published literature (direct as well as background evidence) but
also on consensus-based expert opinion.” In the absence of high
quality evidence and the presence of a patient population in
need—who are willing to take on more personal risk—consensus
based guidelines are not unwarranted, says Helfand. “But don’t
call them evidence based.”

An evidence base under construction
In 2015 theUSNational Institutes ofHealth awardeda$5.7m (£4.7m;
€5.3m) grant to study “the impact of early medical treatment in
transgender youth.”36 The abstract submitted by applicants said
that the study was “the first in the US to evaluate longitudinal
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outcomes of medical treatment for transgender youth and will
provide essential evidence-based data on the physiological and
psychosocial effects and safety” of current treatments. Researchers
are following two groups, one of participants who began receiving
GnRHa in early puberty and another group who began cross sex
hormone treatment in adolescence. The study doesn’t include a
concurrent no-treatment control group.
Robert Garofalo, chief of adolescentmedicine at the Lurie Children’s
Hospital in Chicago and one of four principal investigators, told a
podcast interviewer in May 2022 that the evidence base remained
“a challenge . . . it is a discipline where the evidence base is now
being assembled” and that “it’s truly lagging behind [clinical
practice], I think, in some ways.” That care, he explained, was
“being done safely. But only now, I think, are we really beginning
to do the type of research where we’re looking at short, medium,
and long term outcomes of the care that we are providing in a way
that I think hopefully will be either reassuring to institutions and
families and patients or also will shed a light on things that we can
be doing better.”37

While Garofalo was doing the research he served as “contributor”
on theAAP’swidely cited 2018policy statement,which recommends
that children and adolescents “have access to comprehensive,
gender-affirming, and developmentally appropriate health care,”
including puberty blockers, sex hormones, and, on a case-by-case
basis, surgeries.15

Garofalo said in the May interview, “There is universal support for
gender affirming care from every mainstream US based medical
society that I can think of: the AMA, the APA, the AAP. I mean, these
organisations never agree with one another.” Garofalo declined an
interview and did not respond to The BMJ’s requests for comment.

The rush to affirm
Sarah Palmer, a paediatrician in private practice in Indiana, is one
of five coauthors of a 2022 resolution submitted to the AAP’s
leadership conference asking that it revisit the policy after “a
rigorous systematic review of available evidence regarding the
safety, efficacy, and risks of childhood social transition, puberty
blockers, cross sex hormones and surgery.” In practice, Palmer told
The BMJ, clinicians define “gender affirming” care so broadly that
“it’s been taken by many people to mean go ahead and do anything
that affirms. One of the main things I’ve seen it used for is
masculinising chest surgery, also known as mastectomy in teenage
patients.” The AAP has told The BMJ that all policy statements are
reviewed after five years and so a “revision is under way,” based
on its experts’ own “robust evidence review.”
Palmer says, “I’ve seen a quick evolution, fromkidswith a very rare
case of gender dysphoria who were treated with a long course of
counselling and exploration before hormones were started,” to
treatment progressing “very quickly—even at the first visit to gender
clinic—and there’s no psychologist involved anymore.”
Laura Edwards-Leeper, a clinical psychologist who worked with
the endocrinologist Norman Spack in Boston and coauthored the
WPATH guidelines for adolescents, has observed a similar trend.
“More providers do not value the mental health component,” she
says, so in some clinics families come in and their child is “pretty
much fast tracked to medical intervention.” In a study of teens at
Seattle Children’s Hospital’s gender clinic, two thirds were taking
hormones within 12 months of the initial visit.38

The British paediatrician Hilary Cass, in her interim report of a UK
review into services for young people with gender identity issues,
noted that someNHS staff reported feeling “under pressure to adopt

anunquestioning affirmative approachand that this is at oddswith
the standard process of clinical assessment and diagnosis that they
have been trained to undertake in all other clinical encounters.”
Eli Coleman, lead author of WPATH’s Standards of Care and former
director of the Institute for Sexual and Gender Health at the
University of Minnesota, told The BMJ that the new guidelines
emphasised “careful assessment prior to anyof these interventions”
by clinicians who have appropriate training and competence to
assure that minors have “the emotional and cognitive maturity to
understand the risks and benefits.” He adds, “What we know and
what we don’t know has to be explained to youth and their parents
or caregivers in a balanced way which really details that this is the
evidence that we have, that we obviously would like to have more
evidence, and that this is a risk-benefit scenario that you have to
consider.”
Joshua Safer, director of the Center for Transgender Medicine and
Surgery at Mount Sinai Hospital in New York and coauthor of the
Endocrine Society guidelines, told The BMJ that assessment is
standard practice at the programme he leads. “We start with a
mental health evaluation for anybodyunder the age of 18,”he says.
“There’s a lot of talking going on—that’s a substantial element of
things.” Safer has heard stories of adolescents leaving a first or
secondappointmentwith aprescription inhandbut says that these
are overblown. “We really do screen these kids pretty well, and the
overwhelming majority of kids who get into these programmes do
go on to other interventions,” he says.
Without an objective diagnostic test, however, others remain
concerned. The demand for services has led to a “perfunctory
informed consent process,” wrote two clinicians and a researcher
in a recent issue of the Journal of Sex and Marital Therapy,39 in spite
of two key uncertainties: the long term impacts of treatment and
whether a young person will persist in their gender identity. And
the widespread impression of medical consensus doesn’t help.
“Unfortunately, gender specialists are frequently unfamiliar with,
or discount the significance of, the research in support of these two
concepts,” they wrote. “As a result, the informed consent process
rarely adequately discloses this information to patients and their
families.”
ForGuyatt, claimsof certainty represent both the success and failure
of the evidence based medicine movement. “Everybody now has to
claim to be evidence based” in order to be taken seriously, he
says—that’s the success. But people “don’t particularly adhere to
the standardofwhat is evidencebasedmedicine—that’s the failure.”
When there’s been a rigorous systematic review of the evidence and
the bottom line is that “we don’t know,’” he says, then “anybody
who then claims they do know is not being evidence based.”
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Abstract 

We sought to systematically review the effect of gender-affirming hormone therapy on 
psychological outcomes among transgender people. We searched PubMed, Embase, and 
PsycINFO through June 10, 2020 for studies evaluating quality of life (QOL), depres-
sion, anxiety, and death by suicide in the context of gender-affirming hormone therapy 
among transgender people of any age. We excluded case studies and studies reporting 
on less than 3 months of follow-up. We included 20 studies reported in 22 publications. 
Fifteen were trials or prospective cohorts, one was a retrospective cohort, and 4 were 
cross-sectional. Seven assessed QOL, 12 assessed depression, 8 assessed anxiety, and 1 
assessed death by suicide. Three studies included trans-feminine people only; 7 included 
trans-masculine people only, and 10 included both. Three studies focused on adoles-
cents. Hormone therapy was associated with increased QOL, decreased depression, and 
decreased anxiety. Associations were similar across gender identity and age. Certainty 
in this conclusion is limited by high risk of bias in study designs, small sample sizes, 
and confounding with other interventions. We could not draw any conclusions about 
death by suicide. Future studies should investigate the psychological benefits of hor-
mone therapy among larger and more diverse groups of transgender people using study 
designs that more effectively isolate the effects of hormone treatment.

Key Words: Transgender, hormone therapy, sex hormones, mental health, systematic review
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Transgender people are those whose gender identity is dif-
ferent from the sex they were assigned at birth. Estimates 
of the size of the transgender population vary depending 
on how the data are collected [1]. In studies that rely on 
clinical records, estimates range between 1 and 30 people 
per 100  000 (0.001% to 0.03%) [2]. Studies that focus 
instead on self-report among nonclinical populations find 
estimates that range between 0.1% and 2% [2].

Many transgender people seek medical services to af-
firm their gender identity. According to the Standards of 
Care for Transsexual, Transgender, and Gender Non-
Conforming People maintained by the World Professional 
Association for Transgender Health (WPATH), gender-
affirming medical care is different for each individual and 
may include a variety of services and procedures, such as 
psychological support, hormone therapy, and surgeries [3]. 
Hormone therapy, which typically involves estrogens and 
anti-androgens for transgender women and other trans-
feminine people and testosterone for transgender men and 
other trans-masculine people, is a common component of 
medical gender affirmation [4]. Because hormone treat-
ment can have a powerful effect on physical appearance, 
it is often a priority for transgender people seeking med-
ical gender affirmation [5]. Gender-affirming hormone 
therapy can be managed for most patients by primary care 
providers, as it typically involves long-term maintenance 
on doses similar to those used for cisgender patients with 
conditions such as hypogonadism [6, 7]. Some clinicians 
require a minimum period of psychological counseling be-
fore hormone therapy can be initiated, while others provide 
hormone therapy on the basis of informed consent [8].

The need for gender-affirming care is often character-
ized using psychiatric diagnoses such as gender dysphoria, 
which replaced gender identity disorder in the fifth edi-
tion of the Diagnostic and Statistical Manual of Mental 
Disorders (DSM-5) [9]. The 11th International Classification 
of Diseases (ICD-11) replaces these terms with a diagnosis 
called gender incongruence (codes: HA60, HA61, HA6Z), 
which is located in a new chapter on sexual health. These 
changes clarify that the target of gender-affirming medical 
interventions is not the person’s gender identity itself but 
rather the clinically significant distress that can accompany 
a misalignment between gender identity and sex assigned 
at birth [10]. Some countries have further underscored 
that transgender identity is not a pathology by recognizing 
gender affirmation as fundamental to the human right to 
self-definition and removing requirements that transgender 
people seeking gender-affirming medical care present with 
a diagnosis such as gender dysphoria [11].

Several previous reviews have indicated that gender-
affirming hormone therapy is associated with psychological 
benefits that include reductions in depression and anxiety 

and improvements in quality of life (QOL) among trans-
gender people [12-17]. Most of these reviews did not re-
quire a minimum duration of hormone therapy [14-17]. 
One review that did impose a minimum follow-up require-
ment is 10 years old [12]. The other that required a min-
imum of 3 months of therapy included only uncontrolled 
prospective cohorts, which resulted in a sample of only 
3 studies [13]. A  comprehensive review without a min-
imum follow-up period assessed gender-affirming hormone 
therapy and surgeries only in adolescents [17]. By requiring 
a minimum duration of hormone treatment but consid-
ering all ages and a variety of study designs, we sought 
to update and more completely summarize the growing 
evidence base regarding the relationship between gender-
affirming hormone therapy and psychological outcomes in 
transgender people.

Search Strategy and Selection Criteria

This review is one of a series of systematic reviews on 
gender-affirming care conducted for WPATH to inform the 
eighth revision of the Standards of Care. The protocol is 
registered on PROSPERO (CRD42018115379) [18], and 
we followed the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines in re-
porting our findings [19].

We searched PubMed, Embase, and PyscINFO from in-
ception to October 2018 and updated the search through 
June 10, 2020, for studies assessing QOL, depression, anx-
iety, and death by suicide among transgender participants 
of any age in the context of gender-affirming hormone 
therapy [20]. We also reviewed the reference lists of pre-
vious reviews and hand-searched the International Journal 
of Transgenderism. Using DistillerSR [21], 2 reviewers in-
dependently screened titles, abstracts, and full-text articles. 
Differences were resolved through consensus adjudication.

We included studies that evaluated the psychological ef-
fects of any testosterone, estrogen, or anti-androgen for-
mulation used for gender affirmation. We also considered 
gonadotropin-releasing hormone (GnRH) analogues used 
as anti-androgens or for puberty delay. Study participants 
must have been on hormone therapy for at least 3 months 
in order to reflect a minimum time for expected onset of 
effects [3]. Health care provider supervision was not re-
quired. We excluded studies that did not state therapy 
type and duration, including the range for cross-sectional 
studies. We included studies regardless of language (the 
search terms were in English) and country of origin, and 
we accepted any study design except case reports.

We created standardized forms for data extraction using 
the Systematic Review Data Repository system. The data 
extracted included participant demographics; study design 
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and methods; hormone therapy type, dose, and duration; 
potential confounders such as gender-affirming surgery 
status; outcome scales [20]; and psychological outcomes. 
From studies that used the Short Form-36 Health Survey 
(SF-36) to measure QOL, we extracted scores in all do-
mains [22]. For studies that used measures with depression 
or anxiety subscales, we extracted only the subscale scores 
corresponding to the psychological outcomes of interest 
(eg, the depression subscale of the Minnesota Multiphasic 
Personality Inventory [MMPI]). We extracted comparisons 
with cisgender controls or general population norms only 
when longitudinal findings in a transgender population or 
comparisons with an untreated transgender control group 
were not reported. We used WebPlotDigitizer to extract 
data reported only in figures [23].

Two reviewers independently assessed risk of bias [20]. 
For randomized controlled trials (RCTs), we used the re-
vised Cochrane tool [24]. For non-randomized studies, we 
used the Cochrane Risk of Bias Assessment Tool for Non-
Randomized Studies of Interventions (ROBINS-I) [25]. 
One reviewer graded strength of evidence for each outcome 
using the Agency for Healthcare Research and Quality 
Methods Guide for Conducting Comparative Effectiveness 
Reviews [26]. We considered the directionality and magni-
tude of effects reported in cross-sectional studies as add-
itional context for our evaluation of evidence from trials 
and prospective and retrospective cohorts. Each strength of 
evidence assessment was confirmed by a second reviewer.

WPATH provided the research question and reviewed 
the protocol, evidence tables, and report. WPATH had no 
role in study design, data collection, analysis, interpretation, 
or drafting. The corresponding author had full access to 
all the data and had final responsibility for the decision to 
submit for publication. The authors are responsible for all 
content, and statements in this report do not necessarily re-
flect the official views of or imply endorsement by WPATH.

Results

We retrieved 1753 nonduplicate studies for the broader 
systematic review project of which this review was a part 
(Fig. 1). After screening and full-text review for the specific 
research question on the psychological effects of gender-
affirming hormone therapy, 20 studies reported in 22 publi-
cations were included (Table 1): 1 RCT [27], 2 before-after 
trials [28, 29], 12 prospective cohorts reported in 13 pub-
lications [30-42], 1 retrospective cohort reported in 2 pub-
lications [43, 44], and 4 cross-sectional studies [45-48]. De 
Vries (2014) [35] reported on a subset of the participants 
in de Vries (2011) [34] who continued in care. We counted 
these publications as a single study but extracted and re-
ported data separately because the characteristics of the 

study’s adolescent population changed substantially in the 
period between the 2 publications. Similarly, Asscheman 
(2011) [44] reported on an extension of Asscheman (1989) 
[43]; we counted these as a single study but extracted data 
separately. In Table 1 and in the subsequent tables for each 
outcome, studies are ordered first by study design (RCTs, 
before-after trials, prospective cohorts, retrospective co-
horts, and cross-sectional studies); within these categories, 
studies are presented in the following order according to 
how the study results were reported: adult transgender 
women only, adult transgender men only, adult transgender 
women and transgender men together, and transgender 
adolescents (no study reported separate results by gender 
identity for transgender youth). Where multiple studies 
shared the same study design and population, they are add-
itionally ordered chronologically.

The time frame covered in the included studies began in 
1972 [43], but most studies dated from post-2000. Eight 
studies were conducted in Italy [27-29, 31, 32, 36, 39, 41]; 
2 each in Belgium [37, 48], the Netherlands [34, 35, 43, 44], 
the United States [30, 47], and Spain [38, 45]; and 1 in the 
United Kingdom [33], Turkey [42], and France [46]. One 
study recruited participants from Switzerland and Germany 
[40]. One study was part of the European Network for the 
Investigation of Gender Incongruence (ENIGI), which is a 
research collaborative between clinics providing gender-
affirming care to transgender people in Ghent (Belgium), 
Amsterdam (Netherlands), Oslo (Norway), and Hamburg 
(Germany). The ENIGI study included in this review drew 
participants only from the Ghent clinic [37].

The study sizes ranged from 20 to 1331, although most 
had fewer than 60 participants. Fourteen studies reported 
on testosterone formulations in adult transgender men 
[27, 29, 31-33, 36, 39-46, 48]. These formulations were 
typically injectable testosterone cypionate or enanthate, 
although some studies used long-acting injectable testos-
terone undecanoate or daily transdermal gels. Ten studies 
reported on estrogen formulations in adult transgender 
women, usually in conjunction with an anti-androgen 
such as cyproterone acetate or spironolactone [28, 31, 33, 
36, 37, 39, 43-47]. Estrogen formulations included trans-
dermal, oral, or injectable estradiol (commonly estradiol 
valerate) or conjugated estrogens. Three studies reported 
on the psychological effects of GnRH therapy for puberty 
delay among mixed-gender groups of transgender ado-
lescents [30, 34, 35, 38]. No study reported on hormone 
therapy among nonbinary people.

All studies that reported information about recruit-
ment drew their participants largely or exclusively from 
specialized clinics dedicated to providing gender-affirming 
care for transgender people. These clinics were typically part 
of larger systems such as university hospitals. Clinic-based 
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studies often applied strict eligibility criteria that included 
a period of psychiatric evaluation and a formal diagnosis 
of gender dysphoria before hormone therapy was initi-
ated. Some studies also reported that psychological coun-
seling was either available or required during the course 
of hormone therapy. In many cases, hormone therapy was 
considered a prerequisite for gender-affirming surgeries. 
The type and timing of gender-affirming surgeries and the 
proportion of participants for whom hormone therapy 
and surgeries were assessed simultaneously varied widely: 
some studies assessed only participants who had not had 
any type of gender-affirming surgery [27, 28, 30-32, 34, 36, 
38-40, 42, 46, 47], while in others some or all participants 

underwent gender-affirming surgeries during the study 
period [29, 33, 35, 43-45, 48].

Quality of Life

Seven studies, including 1 RCT [27], 2 before-after 
trials [28, 29], 2 prospective cohorts [30, 39], and 2 
cross-sectional studies [46, 48], assessed QOL (Table 2). 
An RCT found an improvement of approximately 5.5 
points on a 10-point measure of life satisfaction across 
3 groups of transgender men (n  =  15 each) after 1  year 
of testosterone treatment (P  <  0.05) [27]. A  before-after 
trial similarly reported that life satisfaction scores almost 
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Figure 1. PRISMA flow diagram.
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doubled among transgender men (n = 50) over 5 years [29]. 
A prospective study found a 16% improvement in QOL 
scores among transgender women (n = 56) after 1 year of 
treatment (P  <  0.05) but no change among transgender 
men (n = 27) [39]. Another before-after trial reported no 
difference in SF-36 scores among 2 groups of transgender 
women (n = 20 each) after 1 year [28]. Among adolescents, 
a mixed-gender prospective cohort (n = 50) showed no dif-
ference in QOL scores after a year of endocrine interven-
tions, which included combinations of GnRH analogues 
and estrogen or testosterone formulations [30]. No study 
found that hormone therapy decreased QOL scores. We 
conclude that hormone therapy may improve QOL among 
transgender people. The strength of evidence for this con-
clusion is low due to concerns about bias in study designs, 
imprecision in measurement because of small sample sizes, 
and confounding by factors such as gender-affirming 
surgery status.

Depression

Twelve studies, including 1 before-after trial [28], 9 pro-
spective cohorts [30-36, 38, 40, 42], and 2 cross-sectional 
studies [45, 47], assessed depression (Table 3). A  pro-
spective study found that the proportion of transgender 
men and transgender women (n = 107) showing symptoms 
of depression decreased from 42% to 22% over 12 months 
of treatment (P < 0.001) [31]. In 2 other prospective co-
horts, Beck Depression Inventory (BDI-II) scores improved 
by more than half among both transgender men (n = 26) 
and transgender women (n  =  28) after 24  months of 
therapy (P < 0.001) [36] and improved from 15.7 ± 12.3 to 
8.1 ± 6.2 among transgender men (n = 23) after 6 months 
(P < 0.001) [40]. A fourth prospective study reported im-
provements of 1.05 points (95% CI: −1.87, −0.22) and 1.42 
points (95% CI: −2.61, −0.24) on the 21-point Hospital 
Anxiety and Depression Scale (HADS) among 91 trans-
gender women and 64 transgender men after 12 months 
(P = 0.013 and P = 0.019, respectively) [33]. A before-after 
trial, however, found no change in BDI-II scores among 2 
groups of transgender women (n = 20 each) after 1 year 
[28]. Two prospective studies reported no difference among 
transgender men (n = 37) after 24 weeks [42] or among 
transgender men (n = 50) after 12 months [32], although in 
the latter study this outcome did not change from a base-
line median of 0.0 (“not at all depressed”) on an unval-
idated 4-point scale. Among adolescents, 2 mixed-gender 
prospective cohorts (n  =  50 and n  =  23, respectively) 
showed improvements in depression scores after 1  year 
of treatment with GnRH analogues and estrogen or tes-
tosterone formulations (both P < 0.001) [30, 38]. Another 
prospective study reported that BDI scores improved 

almost by half among adolescents (n = 41) after a mean of 
1.88 years of treatment with GnRH analogues to delay pu-
berty (P = 0.004) [34]. The overall improvement after sev-
eral subsequent years of testosterone or estrogen therapy in 
this cohort (n = 32) was smaller, however, resulting in no 
significant change from baseline [35]. No study found that 
hormone therapy increased depression. We conclude that 
hormone therapy may decrease depression among trans-
gender people. The strength of evidence for this conclusion 
is low due to concerns about study designs, small sample 
sizes, and confounding.

Anxiety

Eight studies, including 7 prospective cohorts [31, 33-35, 37, 
38, 41, 42] and 1 cross-sectional study [45], assessed anx-
iety (Table 4). One prospective study found that Symptom 
Checklist 90-Revised scores indicating a probable anxiety 
disorder among a mixed-gender group of adults (n = 107) 
improved from borderline to normal over 12  months 
(P < 0.001) [31]. Another prospective study, however, did 
not find a difference in HADS anxiety scores among either 
transgender men (n = 64) or transgender women (n = 91) 
after 1 year [33], and a third study reported no change in 
the number of transgender men (6/52, 12%) with a diag-
nosed anxiety disorder after 7  months [41]. Likewise, 2 
other prospective studies found no difference in anxiety 
scores among transgender men (n  =  37) after 24 weeks 
of treatment [42] or transgender women (n  =  20) after 
12 months [37], although this latter finding represented no 
change from a baseline median score of 0 (answering “no” 
to the question, “do you feel anxious?”) on an unvalidated 
3-point scale. Among adolescents, 1 prospective study saw 
mean anxiety scores in a mixed-gender group (n = 23) im-
prove from 33.0 ± 7.2 to 18.5 ± 8.4 after 1 year (P < 0.001) 
[38], but another reported no changes in anxiety after ap-
proximately 2 years of puberty delay treatment with GnRH 
analogues and 4 years of hormone therapy (n = 32) [35]. 
No study found that hormone therapy increased anxiety. 
We conclude that hormone therapy may decrease anxiety 
among transgender people. The strength of evidence for 
this conclusion is low due to concerns about study designs, 
small sample sizes, and confounding.

Death by Suicide

One retrospective study reported in 2 publications assessed 
death by suicide (Table 5) [43, 44]. The first publication re-
ported that 3 transgender women in the Amsterdam gender 
dysphoria study cohort (n = 303) died by suicide between 
1972 and 1986 [43]. The authors calculated the number 
of suicide deaths expected in an age-matched stratum of 
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the general male Dutch population over this period to 
be 0.208. No data were reported for transgender men 
(n = 122). An update to this study reported 17 deaths by 
suicide among transgender women (n = 966) and 1 among 
transgender men (n = 365) between 1975 and 2007 [44]. 

The age- and sex-stratified standardized mortality ratios 
were 5.70 (95% CI: 4.93, 6.54) and 2.22 (95% CI: 0.53, 
6.18), respectively. The risk of bias for this study was ser-
ious due to the difficulty of identifying appropriate com-
parison groups and uncontrolled confounding by surgery 

Table 4. Effects of Gender-Affirming Hormone Therapy on Anxiety Among Transgender People

Author, year Transgender 
population

Treatment / 
comparison (n)

Anxiety measures Length of 
treatment

Findings

Fuss, 2015 [37]  
Prospective cohort

Women HT (20)c Ad hoc questionnaire 12 months Anxiety score did not change from a median 
of 0.0 at baseline.

Defreyne, 2018 [33]  
Prospective cohort

Women HT (91)c HADS (anxiety 
subscale)

1 year Median anxiety score did not change.

Defreyne, 2018 [33]  
Prospective cohort

Men HT (64)c HADS (anxiety 
subscale)

1 year Median anxiety score did not change.

Motta, 2018 [41]  
Prospective cohort

Men HT (46)c DSM 7 months Proportion diagnosed with an anxiety 
disorder (6/46, 12%) did not change.

Turan, 2018 [42]  
Prospective cohortb

Men HT (37) SCL-90-R (anxiety 
subscale)

24 weeks Mean anxiety score did not change.

Colizzi, 2014 [31]  
Prospective cohort

Women and 
men

HT (107) SCL-90-R (anxiety 
subscale) Zung 
SAS

12 months Mean SCL-90-R score decreased from 
1.05 ± 0.95 to 0.54 ± 0.56 (P < 0.001), 
which represents an improvement from 
borderline anxiety disorder to no anxiety 
disorder. Mean Zung SAS score improved 
from 44.91 ± 9.59 to 37.90 ± 8.97 
(P < 0.001), and the proportion with 
Zung SAS scores indicating mild, 
moderate, or severe anxiety (vs no 
anxiety) decreased from 50% to 17% 
(χ 2 = 33.03, P < 0.001).

Gómez-Gil, 2012 [45]  
Cross-sectional

Women and 
men

HT (120)c vs 
No HT (67)c

HADS (anxiety 
subscale) SADS

Mean: 
11.0 years 
(women, 
range, 
1-46 years); 
4.7 years 
(men, 
range, 
1-22 years)

Mean HADS and SADS scores were lower 
in the group receiving HT vs the group 
not receiving HT (6.4 ± 3.7 vs 9.0 ± 4.0, 
P = 0.001; 8.5 ± 7.8 vs 11.0 ± 7.3, 
P = 0.038, respectively).d The proportion 
with scores indicating anxiety (vs no 
anxiety) was higher in the group not 
receiving HT (χ 2 = 14.46, P < 0.001).d

de Vries, 2011 [34]  
Prospective cohort

Girls and 
boys

GnRH 
treatment 
(41)

STAI (trait subscale) 1.88 years Mean anxiety score did not change.

de Vries, 2014 [35]  
Prospective  
cohorta,b

Girls and 
boys

GnRH 
treatment + 
HT (32)c

STAI (trait subscale) 5.9 years Mean anxiety score did not change.

López de Lara, 2020 
[38]  
Prospective cohortb

Girls and 
boys

GnRH 
treatment + 
HT (23)

STAI (trait subscale) 1 year Mean anxiety score decreased from 
33.0 ± 7.2 to 18.5 ± 8.4 (P < 0.001).

Abbreviations: BAI, Beck Anxiety Inventory; DSM, Diagnostic and Statistical Manual of Mental Disorders; GAS, gender-affirming surgery; GnRH, gonadotropin-
releasing hormone; HADS, Hospital Anxiety and Depression Scale; HT, hormone therapy; IQR, interquartile range; SADS, Social Avoidance and Distress Scale; 
SCL-90-R, Symptom Checklist 90-Revised; STAI, State-Trait Anxiety Inventory; Zung SAS, Zung Self-Rating Anxiety Scale.
aAll participants were also included in de Vries (2011) [34]
bIncluded a cisgender control group or a comparison to general population norms
cIncluded participants who have undergone gender-affirming surgery/surgeries, or surgery status not reported
dAdjusted for age, gender, and education level
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status and socioeconomic variables such as unemployment. 
We cannot draw any conclusions on the basis of this single 
study about whether hormone therapy affects death by sui-
cide among transgender people.

Discussion

This systematic review of 20 studies found evidence that 
gender-affirming hormone therapy may be associated with 
improvements in QOL scores and decreases in depres-
sion and anxiety symptoms among transgender people. 
Associations were similar across gender identity and age. 
The strength of evidence for these conclusions is low due to 
methodological limitations (Table 6). It was impossible to 
draw conclusions about the effects of hormone therapy on 
death by suicide.

Uncontrolled confounding was a major limitation in 
this literature. Many studies simultaneously assessed dif-
ferent types of gender-affirming care and did not control 
for gender-affirming surgery status, making it difficult to 
isolate the effects of hormone therapy. Others failed to re-
port complete information about surgery status. Additional 
factors that may influence both access to care and psycho-
logical outcomes, including extent of social or legal gender 
affirmation and exposure to determinants of health such 
as discrimination, were typically not considered. In add-
ition, some evidence indicates that cyproterone acetate, a 
common anti-androgen assessed in many studies alongside 
estrogen therapy, may increase depression, which may be a 
source of confounding [49].

Another source of potential bias was recruitment of 
participants from specialized clinics that impose strict diag-
nostic criteria as a prerequisite for gender-affirming care. 
The dual role of clinicians and researchers as both gate-
keepers and investigators may force transgender study 
participants to over- or understate aspects of their mental 
health in order to access gender-affirming care [8]. Similarly, 
transgender clinic patients may feel that they cannot opt 
out of research-related activities, which is a serious concern 
for the validity of psychological outcome measurements.

Clinic-based recruitment also overlooks transgender 
people who cannot access these clinics for financial or 
other reasons and misses those whose need for gender 
affirmation does not fit into current medical models. This 
is a particular concern for nonbinary and other gender-
diverse people, for whom a model of gender affirmation 
as a linear transition from one binary gender to another 
is inaccurate [50].

Most studies used well-known scales for measuring 
psychological outcomes. None of these scales, however, 
have been specifically validated for use in transgender 
populations [51]. Furthermore, many scales are normed 
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separately for (presumed cisgender) men and women [52]. 
Inconsistency in identification of appropriate general popu-
lation norms hinders comparisons between transgender 
and cisgender groups, which is a major related research 
question that requires further investigation.

Beyond methodological concerns in the studies we as-
sessed, our review has other limitations. First, it is likely 
subject to publication bias, as we may have missed studies 
not published in the peer-reviewed literature. Second, a 
number of potentially relevant studies could not be in-
cluded because the authors did not report on a minimum 
of 3  months of treatment or did not clearly state the 
type and/or duration of therapy, including the range for 
cross-sectional studies [53-65]. Finally, even where out-
come measurements were similar across studies, hetero-
geneity in study designs, study populations, intervention 
characteristics, and reporting of results (ie, some studies 
reported results separately by gender identity, while others 
did not), prevented us from quantitatively pooling results.

More research is needed to further explore the rela-
tionship between gender-affirming hormone therapy and 
QOL, death by suicide, and other psychological outcomes, 
especially among adolescents. Future studies should in-
vestigate these outcomes in larger groups of diverse 
participants recruited outside clinical settings. Studies 
assessing the relationship between gender-affirming 

hormone therapy and mental health outcomes in trans-
gender populations should be prospective or use strong 
quasi-experimental designs; consistently report type, 
dose, and duration of hormone therapy; adjust for pos-
sible confounding by gender-affirming surgery status; 
control for other variables that may independently in-
fluence psychological outcomes; and report results sep-
arately by gender identity. Despite the limitations of the 
available evidence, however, our review indicates that 
gender-affirming hormone therapy is likely associated 
with improvements in QOL, depression, and anxiety. 
No studies showed that hormone therapy harms mental 
health or quality of life among transgender people. 
These benefits make hormone therapy an essential com-
ponent of care that promotes the health and well-being 
of transgender people.
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Table 6. Strength of Evidence of Studies that Evaluate the Psychological Effects of Hormone Therapy Among Transgender 

People

Outcome Number of studies (n) Strength of  
evidence

Summarya

Quality of life 1 randomized controlled trial [27] (45)b  
2 before-after trials [28, 29] (65)b  
2 prospective cohorts [30, 39] (133)  
2 cross-sectional studies [46, 48] (108)

Lowe Hormone therapy may improve quality of 
life among transgender people.g

Depression 1 before-after trial [28] (40)  
9 prospective cohorts [30-36, 38, 40, 42] (569)c  
2 cross-sectional [45, 47] (228)

Lowe Hormone therapy may alleviate depression 
among transgender people.g

Anxiety 7 prospective cohorts [31, 33-35, 37, 38, 41, 42] (464)c  
1 cross-sectional [45] (187)

Lowe Hormone therapy may alleviate anxiety 
among transgender people.g

Death by suicide 1 retrospective cohort [43, 44] (1756)d Insufficientf There is insufficient evidence to draw a 
conclusion about the effect of hormone 
therapy on death by suicide among 
transgender people.

aDue to similarity of findings, the summary is the same for transgender men and transgender women and for adolescents and adults
b25 participants are included in both Pelusi [27] and Gava (2018) [29] and are counted once
cAll 55 participants in de Vries (2014) [35] were also included among the 70 participants in de Vries (2011) [34] and are counted once
dAn unknown number of participants were included in both Asscheman (1989) [43] and Asscheman (2011), [44] so the unique sample size is smaller than indi-
cated here
eEvidence downgraded due to study limitations, including uncontrolled confounding, and imprecision because of small sample sizes
fEvidence downgraded due to study limitations, including confounding and a lack of meaningful comparison groups, and imprecision in measurement of a rare 
event
gThe body of cross-sectional evidence tended to align with the conclusion
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Debate: Different strokes for different folks

Kenneth J. Zucker

Department of Psychiatry, University of Toronto, Toronto, ON, Canada

A gender social transition in prepubertal children is a form of psychosocial treatment that aims to reduce gen-
der dysphoria, but with the likely consequence of subsequent (lifelong) biomedical treatments as well (gen-
der-affirming hormonal treatment and surgery). Gender social transition of prepubertal children will increase
dramatically the rate of gender dysphoria persistence when compared to follow-up studies of children with
gender dysphoria who did not receive this type of psychosocial intervention and, oddly enough, might be char-
acterized as iatrogenic. Parents who bring their children for clinical care hold different philosophical views on
what is the best way to help reduce the gender dysphoria, which require both respect and understanding.

Keywords: Gender identity; gender dysphoria; psychosocial treatment

The proverbial saying ‘Different strokes for different
folks’ (The Oxford Dictionary of Phrase and Fable, 2006)
reflects well the contemporary clinical debate on best-
practice therapeutics for children with gender dyspho-
ria. It reflects not only the variation in the philosophical
and theoretical perspectives of front-line clinicians, but
also variation in the philosophical belief systems of par-
ents who bring their children to mental health profes-
sionals for clinical advice and care.

For prepubertal children with gender dysphoria, I
would argue that there are three main approaches to
therapeutics, which I list here in chronological/histori-
cal order: (a) active psychosocial treatment to reduce
gender dysphoria so that the child’s eventual gender
identity is more congruent with her or his biological sex
(thus obviating the necessity for what some now call
‘gender-affirming’ hormonal and surgical treatment); (b)
‘wait-and-see’ or ‘watchful waiting’, which makes the
assumption that it is difficult to predict what the long-
term outcome will be and so, well, the clinician should
not recommend very much one way or the other; and (c)
gender social transition, in which the child’s ‘social’
gender identity is shifted from the gender assigned at
birth to the putative desired gender (e.g., change in
name, change in pronoun usage, and change in other
phenotypic social attributes, such as hair-style and
clothing-style that mark one’s gender to significant
others). Dreger (2009) characterized the first approach
the ‘therapeutic’ model and the third approach the
‘accommodation’model.

These rather marked variations in the type of psy-
chosocial treatment considered to be in the best interest
of the child reflect deep structure variations in theoreti-
cal perspectives on the nature and nurture of psychosex-
ual differentiation (see the edited volume by Drescher &
Byne, 2012). On the one hand, the first approach
assumes that, for young children with gender dysphoria,
gender identity is not fixed or ‘locked in’ at an early age
and that there is a much greater degree of malleability
and plasticity than might be the case for both adoles-
cents and adults with gender dysphoria. On the other
hand, the third approach assumes that gender identity

is fixed and locked in at a very early age because of
underlying biological mechanisms. One of the most well-
known children with gender dysphoria, ‘Jazz Jennings’,
has promulgated this view in her book, written for chil-
dren, ‘I Am Jazz’ (Herthel & Jennings, 2014) where Jazz
writes ‘I have a girl brain but a boy body. . ..I was born
this way!’

As noted in several guideline reviews on clinical prac-
tice for the treatment of children with gender dysphoria
(AACAP Practice Parameter on Gay, Lesbian, or Bisexual
Sexual Orientation, Gender Nonconformity, and Gender
Discordance in Children and Adolescents, 2012; Ameri-
can Psychological Association, 2015; Byne et al., 2012),
the field suffers from a vexing problem: There are no ran-
domized controlled trials (RCT) of different treatment
approaches, so the front-line clinician has to rely on
lower-order levels of evidence in deciding on what the
optimal approach to treatment might be. One quote is
sufficient to document this point: ‘Different clinical
approaches have been advocated for childhood gender
discordance. . .. There have been no randomized con-
trolled trials of any treatment. . ..the proposed benefits of
treatment to eliminate gender discordance. . .must be
carefully weighed against. . . possible deleterious effects’
(AACAP Practice Parameter on Gay, Lesbian, or Bisexual
Sexual Orientation, Gender Nonconformity, and Gender
Discordance in Children and Adolescents, 2012, pp.
968–969). Given the cautious conclusions that these
types of reviews have reached, it is of interest how, in
recent years, so many clinicians have embraced the
treatment approach that recommends an early gender
social transition. Chen, Edwards-Leeper, Stancin, and
Tishelman (2018) observed that ‘Over the last decade, we
have seen a sea change in approach to pediatric trans-
gender care, with the gender affirmative model now
widely adopted as preferred practice’ (p. 74).

In my view, there are reasons to be skeptical about the
merit in recommending an early gender social transition
as a first-line treatment. One should recognize that if
one peruses carefully the follow-up studies of young chil-
dren with gender dysphoria (or traits of gender dyspho-
ria), the majority of such children do not have gender
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dysphoria when followed up in adolescence or adulthood
(Zucker, 2018). In these studies, one can say with rea-
sonable confidence that when these children had treat-
ment (and not all did), the one type of treatment they
did not receive was in the form of a prepubertal gender
social transition. As I argued elsewhere (Zucker, 2018),
if one conceptualizes gender social transition as a type
of psychosocial treatment, it should come as no sur-
prise that the rate of gender dysphoria persistence will
be much higher as these children are followed into their
adolescence and young adulthood (see Rae et al.,
2019). If this is, in fact, the case, one might ask why
would one recommend a first-line treatment that is, in
effect, iatrogenic.

Even if there was a team of researchers motivated to
design an RCT, the implementation of such a study
would be formidable. For example, some parents would
decline to place their child into a psychosocial treatment
arm that would attempt to reduce the child’s gender dys-
phoria so as to be more congruent with the gender
assigned at birth; other parents would decline to place
their child into a psychosocial treatment arm that would
attempt to reduce the child’s gender dysphoria by ‘af-
firming’ their felt gender vis-a-vis a social transition. Per-
haps parents who prefer one of these two approaches
would agree to ‘wait-and-see’ at least for a while, before
deciding on a more intensive therapeutic approach. This
variation in parental preferences reflects, as noted ear-
lier, differences in underlying theoretical and philosophi-
cal perspectives which need to be respected. As the field
moves forward and more follow-up data become avail-
able, we will learn more about the developmental course
of gender dysphoria in particular and well-being and
mental health in general.
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Gender Identity 5 Years After Social
Transition
Kristina R. Olson, PhD,a Lily Durwood, PhD,b Rachel Horton, BS,a Natalie M. Gallagher, PhD,a and Aaron Devor, PhDc

BACKGROUND AND OBJECTIVES: Concerns about early childhood social transitions
among transgender youth include that these youth may later change their
gender identification (ie, retransition), a process that could be distressing. The
current study aimed to provide the first estimate of retransitioning and to
report the current gender identities of youth an average of 5 years after their
initial social transitions.
METHODS: The current study examined the rate of retransition and current
gender identities of 317 initially transgender youth (208 transgender girls,
109 transgender boys; M5 8.1 years at start of study) participating in a
longitudinal study, the Trans Youth Project. Data were reported by youth and
their parents through in-person or online visits or via e-mail or phone
correspondence.
RESULTS: We found that an average of 5 years after their initial social transition,
7.3% of youth had retransitioned at least once. At the end of this period, most
youth identified as binary transgender youth (94%), including 1.3% who
retransitioned to another identity before returning to their binary transgender
identity. A total of 2.5% of youth identified as cisgender and 3.5% as
nonbinary. Later cisgender identities were more common among youth whose
initial social transition occurred before age 6 years; their retransitions often
occurred before age 10 years.
CONCLUSIONS: These results suggest that retransitions are infrequent. More
commonly, transgender youth who socially transitioned at early ages continued
to identify that way. Nonetheless, understanding retransitions is crucial for
clinicians and families to help make retransitions as smooth as possible for youth.

Increasing numbers of children are
socially transitioning to live in line
with their gender identity, rather
than the gender assumed by their
sex at birth, a process that typically
involves changing a child’s pronouns,
first name, hairstyle, and clothing.
Some concerns about childhood
social transitions have been raised,1

including that these children may not
continue to identify as transgender,
rather they might “retransition” (also
called a “detransition” or
“desistence”), which some suggest
could be distressing for youth.1–3

Research has suggested that ages 10
to 13 years may be particularly key
times for retransition and that

identity may be more stable after
this period for youth who show early
gender nonconformity.3

Other clinicians argue that early
social transitions can be beneficial
for some gender-diverse youth.4–6

Some clinicians and scholars who
support early childhood social
transitions encourage families to
remain open to later retransitions,7,8

which are seen by some as part of a
youth’s exploration of their gender.9

Unfortunately, very few data about
retransitions exist in the scientific
literature. We have been able to find
limited data on the number of youth
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who socially transition in childhood
and then go on to retransition
afterward. One paper included
4 youth who socially transitioned;
none of them had retransitioned
7 years later.10 We know of
3 mentions of early-transitioning
youth who retransition.8,9 However,
these papers include no mention of
how many other youth the same
clinical team saw who did not
retransition, making it impossible to
guess a retransition rate.

In the present paper, we aimed to
compute an estimate of retransition
among a cohort of more than
300 early-transitioning children.
Here, we report the retransition rate
an average of 5 years after initial
(binary) social transition, as well as
how many of these participants are
living as binary transgender youth,
nonbinary youth, and cisgender
youth at the same timepoint.

METHODS

A total of 317 binary socially
transitioned transgender children
(Mage 5 8.07; SD 5 2.36; 208 initially
transgender girls, 109 initially
transgender boys; see Table 1 for
additional demographics) joined this
longitudinal study (The Trans Youth
Project) between July 2013 and
December 2017. For inclusion in The
Trans Youth Project, children had to
be between 3 and 12 years of age and
had to have made a “complete”
binary social transition,10 including
changing their pronouns to the binary
gender pronouns that differed from
those used at their births.

As part of the larger longitudinal
study, parents and youth were
regularly asked about whether they
had begun using puberty blockers
and/or gender-affirming hormones.
At most visits, they were not asked
about whether puberty had begun,
though our available data suggests
that because these youth had
socially transitioned at such early

ages, most participants were
followed by an endocrinologist well
before puberty began. The
endocrinologists helped families
identify the onset of Tanner 2 (the
first stage of puberty) and
prescribed puberty blockers within
a few months of this time; therefore,
the onset of puberty blockers is
used as our proxy for the onset of
puberty in youth who received
blockers. Of the youth in this
sample, 37 (11.7%) had begun
puberty blockers before beginning
this study.

This study did not assess whether
participants met criteria for the
Diagnostic and Statistical Manual of
Mental Disorders, Fifth edition,
diagnosis of gender dysphoria in
children. Many parents in this
study did not believe that such
diagnoses were either ethical or
useful, even if they had been
diagnosed, and some children did
not experience the required
distress criterion after
transitioning. Based on data collected
at their initial visit, these participants
showed signs of gender identification
and gender-typed preferences
commonly associated with their
gender, not their sex assigned at
birth.11 Further, parent report using
the Gender Identity Questionnaire for
Children12 indicated that youth
showed significant “cross-sex”
identification and preferences (when
scored based on sex at birth).12

Final identity classification for these
analyses was based on our most
recent interaction with the child
and/or their parent before January
1, 2021. Because some families have
not participated recently, we also
separately report (Table 2) the
results of the n 5 291 youth with
whom the research team had an
interaction within the 2 years before
that deadline. This additional
analysis allows us to assess whether
those who retransitioned were more
likely to have missed their more

recent appointments with our team.
Importantly, only 1 of the 26 families
with whom we did not meet in the
past 2 years has formally dropped
out of the study; the others often did
not complete participation during
these 2 years because of personal
circumstances at the time we
attempted re-recruitment. We
anticipate that many in this group
will participate again in the
future.

Based on pronouns at follow-up,
participants were classified as
binary transgender (pronouns
associated with the other binary
assigned sex), nonbinary (they/
them pronouns or, n 5 3, a mix of
they/them and binary pronouns),
or cisgender (pronouns associated
with their assigned sex). We
confirmed this classification by
reviewing other information
available to the research team (eg,
child’s self-categorization in an
interview or survey, e-mail
communications with the parents).
Only 1 classification was debatable;
this participant was classified by
pronouns (and in this paper) as
nonbinary but could have been

TABLE 1 Participant Demographics (N 5 317)

Demographics %

Race
White, non-Hispanic 69
White, Hispanic 9
Black 2
Asian 3
Native American <1
Multiracial 17

Annual household income, $
<25 000 3
25 001–50 000 10
50 001–75 000 21
75 001–125 000 31
>125 000 35

Location
Northeast 15
Midwest/Upper Plains 21
Southeast 15
Mountain West 13
Pacific Northwest 20
Pacific South 16
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classified as binary transgender
(and not retransitioned).

This study has been approved by
the University of Washington and
Princeton University institutional
review boards.

RESULTS

The overall rate of retransition was
7.3%. An average of 5.37 years
(SD 5 1.74 years) after their initial
binary social transition, most
participants were living as binary
transgender youth (94.0%; Table 2).
Included in this group were 4
individuals (1.3% of the total
sample) who retransitioned twice
(to nonbinary then back to binary
transgender). Some youth (3.5%)
were currently living as nonbinary,
including one who had
retransitioned first to cisgender then
to nonbinary. Finally, 2.5% were
using pronouns associated with
their sex at birth and could be
categorized as cisgender at the time
of data collection, including one who
first retransitioned to live as
nonbinary. Similar percentages were

observed when examining the
291 youth who were in touch with
the research team in the past
2 years (Table 2), when examining
only those 280 youth who had not
begun puberty blockers at the start
of the study (Table 3), or if we
examine only the 200 youth who
had gone at least 5 years since their
initial transition (Table 3).

We observed 1 potential (post hoc)
age effect. Youth who initially
socially transitioned before age 6
(n 5 124), were more likely to be
living as cisgender (n 5 7; 5.6%)
than youth who transitioned at age
6 or later (n 5 1 of 193; 0.5%),
Fisher exact test (comparing binary,
cisgender, nonbinary; before vs. age
6 years or later), P 5 .02, although
low rates of retransition were seen
in both groups. In Table 2, we also
report the results separately for
children assigned male versus
female at birth; this distinction was
not significantly associated with
later identity, P 5 .47, Fisher exact
test. Finally, for exploratory
purposes, in Table 3, we report
outcomes separately for several

subsets of our participants,
including youth who had started
puberty blockers, youth who had
used puberty blockers and gender-
affirming hormones, and youth who
are at least 14 years old (the age at
which past work3 has suggested
retransitions will be less likely).

DISCUSSION

Five years after an initial binary
social transition, 7% of youth had
retransitioned at least once. Most
youth (94%) were living as binary
transgender youth at the time of
data analysis, including 1.3% who
retransitioned initially to cisgender
or nonbinary and then
retransitioned back to binary trans
identities. A small number of youth
were living as cisgender youth
(2.5%) or nonbinary youth (3.5%).
We observed comparable rates
when examining all participants
who began the study (n 5 317),
those who had been in touch with
the research team in the last two
years (n 5 291), those who had
gone at least 5 years since initial
social transition (n 5 200), and

TABLE 2 Participant Information and Current Identity at Last Visit Before January 1, 2021, Overall, for Those With Recent Visits Only, and by Initial
Social Transition and Gender

Total Sample

Recent Sample
(With Visits in 2019

or 2020)

Sample Who Initially
Socially Transitioned

Before Age 6

Sample Who Initially
Socially

Transitioned at Age
6 or Later

Transgender Girls
(At Recruitment)

Transgender Boys
(At Recruitment)

Sample size 317 291 124 193 208 109
Assigned male at

birth, %
65.6 65.3 73.4 60.6 100 0

Mean age at first
transition, y

6.5 6.4 4.3 7.9 6.2 7.1

Mean age at start
of study, y

8.1 8.0 5.9 9.5 7.7 8.7

Average time
since start of
study, y

3.8 4.1 3.8 3.8 3.9 3.7

Average time
since first
transition, y

5.4 5.7 5.4 5.4 5.5 5.3

Current identity, n
(%)
Binary

transgender
298 (94.0) 276 (94.8) 112 (90.3) 186 (96.4) 194 (93.3) 104 (95.4)

Cisgender 8 (2.5) 6 (2.1) 7 (5.6) 1 (0.5) 7 (3.40) 1 (0.9)
Nonbinary 11 (3.5) 9 (3.1) 5 (4.0) 6 (3.1) 7 (3.40) 4 (3.7)
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those who started the study before
beginning puberty blockers (n 5 280).
We found no differences as a function
of participant sex at birth. We
observed slightly higher rates of
retransition, and particularly later
cisgender identity, among youth who
initially socially transitioned before age
6 years. However, even in these youth,
retransition rates were very low.

Among those who had begun
puberty blockers and/or
gender-affirming hormones, only
1 had retransitioned to live as
cisgender (and this youth had
begun blockers, but not gender-
affirming hormones). One likely
reason so few retransitions to
cisgender occurred among those
accessing medical transition is that
most retransitioning in this cohort
happened at early ages. All but 1 of
the 8 cisgender youth had
retransitioned by age 9 years
(the last retransition was at age
11 years). Some of these youth are
still not eligible for blockers because
they are still prepubertal; we
anticipate that those who identify as
cisgender are unlikely to seek blockers

or hormones, but that the participants
who have not begun puberty and who
identify as binary transgender or
nonbinary likely will.

Past work has suggested that the
ages 10 to 13 years are an especially
critical time for retransition.3 In our
sample, many of the youth who
retransitioned did so before that
time frame, particularly the
cisgender youth. In the nonbinary
group, however, 6 of 11
retransitioned between ages 10 and
13 years, with the remainder
retransitioning before age 10.
Importantly, our sample differed
from the past work on which this
age range was determined in several
key ways, including that our
participants socially transitioned at
earlier ages (perhaps pushing
retransitions earlier, too), had
undergone complete social
transitions including pronouns and
names (not just hairstyle and
clothing changes as in most cases in
previous studies3), and are living at
a different historic time in a
different country. Any, or all, of
these may turn out to be key

differences related to age of
retransition.

Our observed low retransition rate
is consistent with a study in which 4
youth who had completely socially
transitioned had not retransitioned
7 years later.10 That finding is in the
same ballpark as our study’s
estimate of �2.5% if we examine
the percentage living as cisgender at
the end of the study (ie, those
“desisting” from gender-diverse
outcomes). Together, these papers
suggest this outcome is relatively
rare in this group.

Our observation that few youth who
have begun medical intervention
have retransitioned to live as
cisgender is consistent with findings
in the literature. Several studies
reporting on outcomes among
transgender youth receiving
blockers and gender-affirming
hormones have reported relatively
low rates of regret or stopping
treatment,13 which are potential
indicators of retransition, though
stopping treatment can occur for
other reasons as well (eg, side

TABLE 3 Participant Information and Current Identity at Last Visit Before January 1, 2021, as a Function of Stages of Medical Transition and/or Age

Total Sample

Sample of Youth
Who Had Not Begun
Blockers at Start of

the Study

Sample of Youth
Who Have Begun
Blockers (and Not
Gender-Affirming
Hormones) at the
End of the Study

Sample of Youth
Who Have Begun
Gender-Affirming
Hormones at the
End of the study

Sample of Youth
51 y of Age Since
Initial Binary Social

Transition

Sample of Youth
Who Are Currently
141 y of Age

Sample size 317 280 92 98 200 70
Assigned male at

birth, %
65.6 69.6 57.6 58.2 69.0 52.9

Mean age at first
transition, y

6.5 6.1 6.6 8.4 6.2 8.9

Mean age at start
of study, y

8.1 7.6 8.3 10.2 8.0 10.8

Average time
since start of
study, y

3.8 3.9 4 4.3 4.5 4.4

Average time
since first
transition

5.4 5.5 5.8 6.1 6.4 6.3

Current identity
Binary

transgender
n 5 298; 94.0% n 5 263; 93.9% n 5 88; 95.7% n 5 97; 99.0% n 5 190; 95.0% n 5 69; 98.6%

Cisgender n 5 8; 2.5% n 5 8; 2.9% n 5 1; 1.1% n 5 0 n 5 4; 2.0% n 5 1; 1.4%
Nonbinary n 5 11; 3.5% n 5 9; 3.2% n 5 3; 3.3% n 5 1, 1.0% n 5 6; 3.0% n 5 0
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effects), as can regret (eg,
experiences of transphobia).

Our key finding, that there was a
relatively low rate of retransition
about 5 years after initial social
transition, may, on the surface,
appear contradictory with past
clinic-based research on what is
sometimes called persistence and
desistence3 of childhood gender
dysphoria. Several large studies
attempted to recontact adolescents
and adults who had previously been
evaluated for gender dysphoria in
childhood.14–17 Many of those were
formally diagnosed with what was,
at the time, called gender identity
disorder. Those studies reported
that a minority of youth later
identified in a way that might
indicate a transgender identity by
today’s definition.

Interpretation of those results, and
especially comparison with the
present work, is difficult for several
reasons. First, in past studies, when
asked “are you a boy or a girl?”
about 90% of the children supplied
answers that aligned with their sex
at birth,18 leading some to question
whether the majority of those
children were the equivalent of
transgender children today or
not.19–21 Second, participants in
those studies were children between
the 1960s and the 1990s, and many
features of society have changed
since then, including greater rates of
acceptance and acknowledgment of
transgender identities. Third, the
parents of the youth in the current
study support their children’s
identities, as indicated by their
approval of their social transitions,
whereas many of the parents of
youth in past studies explicitly
discouraged gender nonconformity
or “cross-gender” identification.15,22

In addition, it would have been
exceedingly rare for youth in those
studies to socially transition,
especially completely.1,10 Finally,
there were substantial drop-out

rates in all of the previous
studies,14,15,17 making the true
estimates of persistence or
desistence difficult to obtain.19,21

Because there are so many possible
contributors to differences in rates
of persistence (in past work) and
retransition in the current work, we
urge caution about overinterpreting
differences, or overconfidence about
which contributing factors explain
the differences.

There are also some reasons why
we might have had such a low
retransition rate. First, on average,
participants had socially
transitioned 1.6 years before joining
our study. It is possible that some
youth initially try socially
transitioning and then change their
minds quickly. Such youth would be
unlikely to be enrolled in this study
because their eligibility period
would have been quite short and
therefore the odds of finding the
study and completing it would have
been low. This means the children
in our study may have been
especially unlikely, compared with
all children who transition, to
retransition because they had
already lived and presumably been
fairly content with that initial
transition for more than a year.
Second, it is possible that families
who failed to participate in the past
2 years of our study (n 5 26) were
disproportionately those whose
children retransitioned and who
were therefore hesitant to
participate again. If true, their
exclusion could have reduced our
retransition rate. We are skeptical of
this possibility for a few reasons.
First, 4 of these participants did
retransition and had told us about
that outcome, so it does not appear
that hesitancy in telling us was
widespread in this group. Second,
many of these families continue to
be in touch with our research team
and only missed participation
because of ongoing personal issues

(eg, COVID-19, emergency family
circumstances). We anticipate that
most of these families will be able to
participate as we continue to follow
these youth. Finally, from the
beginning of the study, the research
team has been clear in discussing
with the families that we are open
to any outcome in their youth.

As with past work, the present work
has several key limitations. First,
this is a volunteer community
sample, meaning there could be
biases in the kinds of families who
sign up to participate. We know, for
example, that unlike many samples
of transgender youth, this sample of
youth have normative levels of
depression and only slight
elevations in anxiety.23 The parents
of the participants in this study are
disproportionately higher income
and went to college at higher rates
than the general population. We do
not know whether these potential
biases in the sample reflect biases in
the cohort of children who socially
transitioned in the mid-2010s in the
United States and Canada. Therefore,
whether the results generalize to
youth without these characteristics
is unknown.

Another potential limitation is that
we used pronouns as the criterion
for retransitions. Not everyone who,
for example, uses they/them
pronouns identifies as nonbinary
and someone might identify as
transgender even if they are
currently using pronouns associated
with their sex at birth. However,
examination of other data provided
by families suggests that our
pronoun-based criteria were largely
consistent with classification that
would have arisen from other types
of information provided to the
research team (eg, labels used in an
interview). Only 1 of the youth
categorized as “retransitioned”
might, by some other criteria, not
meet that definition. However,
because pronouns were the initial
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inclusion criterion (that is, to be in
the study children had to be using
pronouns not associated with their
sex at birth), they were the most
consistent route of classification.

A related potential concern with
these analyses is that we classified a
change from using, for example,
binary transgender to nonbinary as
a retransition. Not everyone would
categorize this change as a
retransition. Many nonbinary people
consider themselves to be
transgender.24 If we had used a
stricter criterion of retransition,
more similar to the common use of
terms like detransition or
desistence, referring only to youth
who are living as cisgender, then
our retransition rate would have
been lower (2.5%).

One additional limitation in the
present work is that the initial
sample was disproportionately
made up of trans girls. This is
counter to recent reports that more
peri- and postpubertal transgender
youth seeking clinical services
recently are transmasculine.25–27

Historically, and consistent with our
data, samples of parent-identified
prepubertal gender nonconforming
youth have included more assigned
males at birth.15,16,22 Importantly,
we did not observe a significant
gender effect in terms of rates of
retransition, so we do not predict
any change in pattern of results if
we had a different ratio of
participants by sex at birth.

We anticipate continuing to follow
this cohort into adolescence and
adulthood. This continued follow-up
is necessary because it is possible
that as more youth move into
adolescence and adulthood, their
identities could change. As we
already saw, some youth will
retransition more than once, so the
present identities should not be
interpreted as final.

As more youth are coming out and
being supported in their transitions
early in development, it is
increasingly critical that clinicians
understand the experiences of this
cohort and not make assumptions
about them as a function of older
data from youth who lived under
different circumstances. Though we
can never predict the exact gender
trajectory of any child, these data
suggest that many youth who
identify as transgender early, and
are supported through a social
transition, will continue to identify
as transgender 5 years after initial
social transition. These results also
suggest that retransitions to one’s
gender assumed at birth (cisgender)
might be likely to occur before age
10 years among those who socially
transition at the earliest ages
(before age 6 years), though
retransitions are still unlikely in this
group. These data suggest that
parents and clinicians should be
informed that not all youth will
continue the same trajectory over
time. Further understanding of how
to support youth’s initial and later
transitions is needed.
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Body Dissatisfaction and Mental Health
Outcomes of Youth on
Gender-Affirming Hormone Therapy
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abstractOBJECTIVES:Our first aim was to examine baseline differences in body dissatisfaction, depression,
and anxiety symptoms by gender, age, and Tanner (ie, pubertal) stage. Our second aim was to
test for changes in youth symptoms over the first year of receiving gender-affirming hormone
therapy. Our third aim was to examine potential differences in change over time by
demographic and treatment characteristics. Youth experiences of suicidal ideation, suicide
attempt, and nonsuicidal self-injury (NSSI) are also reported.

METHODS: Participants (n = 148; ages 9–18 years; mean age 14.9 years) were receiving gender-
affirming hormone therapy at a multidisciplinary program in Dallas, Texas (n = 25 puberty
suppression only; n = 123 feminizing or masculinizing hormone therapy). Participants
completed surveys assessing body dissatisfaction (Body Image Scale), depression (Quick
Inventory of Depressive Symptoms), and anxiety (Screen for Child Anxiety Related Emotional
Disorders) at initial presentation to the clinic and at follow-up. Clinicians completed the Quick
Inventory of Depressive Symptoms and collected information on youth experiences of suicidal
ideation, suicide attempt, and NSSI.

RESULTS: Affirmed males reported greater depression and anxiety at baseline, but these
differences were small (P , .01). Youth reported large improvements in body dissatisfaction
(P , .001), small to moderate improvements in self-report of depressive symptoms (P ,
.001), and small improvements in total anxiety symptoms (P , .01). No demographic or
treatment-related characteristics were associated with change over time. Lifetime and follow-
up rates were 81% and 39% for suicidal ideation, 16% and 4% for suicide attempt, and 52%
and 18% for NSSI, respectively.

CONCLUSIONS: Results provide further evidence of the critical role of gender-affirming hormone
therapy in reducing body dissatisfaction. Modest initial improvements in mental health were
also evident.

WHAT’S KNOWN ON THIS SUBJECT: Guidelines exist for providing gender-
affirming hormone therapy (ie, puberty suppression and masculinizing or
feminizing hormone therapy) to transgender youth; however, little research
has been conducted on the impact of treatment on body dissatisfaction and
mental health and factors that may influence this impact.

WHAT THIS STUDY ADDS: One year of receiving gender-affirming hormone
therapy resulted in large reductions in youth body dissatisfaction and
modest improvements in mental health. No demographic or treatment-
related factors were associated with change over time.
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Two influential longitudinal studies
from the Netherlands have helped
establish guidelines for providing
gender-affirming hormone therapy
(ie, puberty suppression and
masculinizing or feminizing hormone
therapy) to transgender youth with
gender dysphoria.1,2 De Vries et al3

conducted a prospective study with
70 youth who received puberty
suppression (ie, medication to stop
the progression of puberty). After
2 years, internalizing, externalizing,
and depressive symptoms improved
along with global functioning, but
there was no improvement in body
dissatisfaction or anxiety symptoms.
A subset of the same cohort (n = 55)
was reassessed after masculinizing or
feminizing hormone therapy and
gender-affirming surgery
(vaginoplasty or mastectomy and
hysterectomy), at which point there
was a sustained improvement in
global functioning and most measures
of mental health. Gender dysphoria
and body dissatisfaction also
improved, and self-reported quality of
life was similar to the Dutch
population.4 However, patients were
not evaluated after masculinizing or
feminizing hormone therapy alone.

In the only other longitudinal study
of youth, participants seen in
a gender clinic in the United
Kingdom (n = 35) demonstrated
improvement in clinician assessment
of psychosocial functioning after
12 months of receiving puberty
suppression.5 Only 1 cross-sectional
study has included a subset of
transgender youth (n = 82 of 202). In
comparison with those who had not
started treatment, individuals who
received both puberty suppression
and/or masculinizing or feminizing
hormone therapy as well as surgery
had more favorable body image but
not those who received puberty
suppression and/or masculinizing or
feminizing hormone therapy only.6

Within this study, youth and adults
as well as those receiving puberty
suppression and/or masculinizing or

feminizing hormone therapy were
combined.

The benefits of gender-affirming
treatment are better described in
adults. A recent review of 5
longitudinal and 2 cross-sectional
studies found that receipt of
masculinizing or feminizing hormone
therapy alone was associated with
improved depression in 5 of 7
studies, improved anxiety in 2 of 2
studies, and better quality of life in 3
of 3 studies.7 Two studies also found
lower rates of body uneasiness in
adults who received masculinizing or
feminizing hormone therapy alone
(ie, dissatisfaction with body parts
and negative body-related
experiences, such as avoidance and
self-monitoring).8,9

Understanding the impact of gender-
affirming hormone therapy on the
mental health of transgender youth is
critical given the health disparities
documented in this population.
Within samples of transgender youth
presenting for gender-affirming
hormone therapy, estimates of
clinically significant depressive
symptoms or diagnoses have
averaged in the range of 30% to
60%,10–13 and estimates of clinically
significant anxiety symptoms or
diagnoses have averaged in the range
of 20% to 30%.11,14–16 Lifetime
history of suicidal ideation (average
range 30%–50%),10,11,16 suicide
attempt (average range
15%–30%),10,11,13 and nonsuicidal
self-injury (NSSI) (average range
20%–40%)12,13,16 also appear
common.

There is also some evidence that rates
of mental health concerns may vary
by gender, but no clear pattern has
emerged.11,14,15,17 Two studies have
found higher levels of body
dissatisfaction among affirmed
females (ie, individuals assigned male
at birth who identify as female) in
comparison with affirmed males (ie,
individuals assigned female at birth
who identify as male).6,18 Changes

associated with puberty, as reflected
in age and/or Tanner stage (ie, stage
of puberty), may exacerbate body
dissatisfaction and mental health
concerns. Fewer studies have
examined differences by age;
however, one study found greater
symptoms of depression but not
anxiety among older adolescents,16

and one study found higher levels of
body dissatisfaction.4 None have
specifically examined the impact of
Tanner stage.

Our first aim in this study was to
explore how transgender youth
baseline body dissatisfaction,
depression, and anxiety symptoms
vary on the basis of their gender, age
at initial assessment, and Tanner
stage at first medical visit. Consistent
with our earlier article examining
differences in mental health
functioning using the Child Behavior
Checklist and Youth Self-Report,14 we
hypothesized that affirmed males will
report greater symptoms of
depression and anxiety. We also
hypothesized that older age and
greater Tanner stage will be
associated with higher ratings of body
dissatisfaction and more symptoms of
depression and anxiety.

Our second aim was to examine how
transgender youth body
dissatisfaction, depression, and
anxiety symptoms change over the
first year of receiving gender-
affirming hormone therapy. We
anticipated improvements in each of
these domains but did not have any
a priori hypotheses regarding which
domains would demonstrate the
greatest improvements.

Our third aim was to explore how any
changes over time vary by affirmed
gender, Tanner stage, age, type of
treatment, months on masculinizing
or feminizing hormone therapy,
mental health treatment received, and
whether chest (ie, “top”) surgery was
also obtained (among those assigned
female at birth). We hypothesized
that older age, greater Tanner stage,
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receipt of puberty suppression only,
fewer months on masculinizing or
feminizing hormone therapy, and lack
of chest surgery will be associated
with fewer changes over time. Lastly,
for descriptive purposes, we report
information on lifetime and follow-up
rates of suicidal ideation, suicide
attempts, NSSI, and mental health
treatment.

METHODS

Participants and Procedure

Participants are youth who received
gender-affirming hormone therapy
with a multidisciplinary program in
Dallas, Texas. Before initiating care,
participants and their families
participated in an initial assessment
with the program’s psychologist,
psychiatrist, and/or clinical therapist
after parents completed a phone
intake survey and provided a referral
letter from a licensed therapist or
counselor documenting the presence
of gender dysphoria (this letter is no
longer required). Approximately 34%
of families did not follow-up after the
phone intake. Initial assessments
occurred between August 2014 and
March 2018, with most occurring in
2017 (41%) or 2016 (37%). At home
before this visit, participants
completed self-report measures of
depression, anxiety, and body
dissatisfaction. During the visit,
clinicians also completed a report of
depressive symptoms and collected
information regarding lifetime and
recent suicidal ideation, suicide
attempts, and NSSI as well as current
participation in therapy and support
groups and use of psychiatric
medication(s).

After the assessment, participants
were discussed by the
multidisciplinary team of providers
from psychology, social work,
pediatric endocrinology, pediatric and
adolescent gynecology, and
adolescent medicine. The Endocrine
Society Clinical Practice Guidelines2

guided the initiation of hormone

therapy. Chest surgery was not
performed within the program, but
participants were provided with
referrals when requested.

Approximately 1 year after this initial
assessment (range: 11–18 months),
all patients were asked to participate
in a yearly reassessment visit.
Participants were readministered
self-report measures, and clinicians
again completed a report of
depressive symptoms and
documented information about
suicidal ideation, suicide attempts,
NSSI, and mental health treatment.

Survey and clinician data were
entered into a research database for
analysis along with demographic and
treatment-related information (ie,
Tanner stage at first medical visit,
treatment start and end dates, and
chest surgery date extracted from
physicians’ notes). All participants
provided consent, or assent with
parent consent, to allow this
information to be used for research.
The study was approved by the
institutional review board at the
University of Texas Southwestern
Medical Center.

Measures

Participants were asked to self-report
their gender identity (all ages) and
sexual orientation (age 12 and older).
These responses were recorded
verbatim by the clinician and entered
into the research database. Gender
identities were coded into the
following categories: (1) male, boy, or
man; (2) male spectrum (eg, “trans
masculine” or “masculine
nonbinary”); (3) female, girl, or
woman; (4) female spectrum (eg,
“mostly female, slightly nonbinary”);
and (5) nonbinary (eg, “agender” or
“part girl, part boy”).

To assess body dissatisfaction,
participants aged 12 years and older
rated their degree of dissatisfaction
with 29 areas of the body using the
Body Image Scale (BIS).19

Participants of all ages completed the

Screen for Child Anxiety Related
Emotional Disorders (SCARED),
which produces a total score as well
as subscale scores for panic-related,
social, separation-related,
generalized, and school
avoidance–related anxiety
symptoms,20 as well as the Quick
Inventory of Depressive Symptoms
(QIDS)21 to measure symptoms of
depression that reflect the Diagnostic
and Statistical Manual of Mental
Disorders, Fifth Edition criteria for
major depressive disorder.22 The
QIDS produces a total score that can
also be grouped into clinical
categories: not elevated (0–5), mild
(6–10), moderate (11–15), and severe
(16–27). Clinicians also completed
the clinician version of the QIDS.
When the percentage of missing
values for each total score and
subscale score was #15%, missing
values were imputed by using the
mean of nonmissing values.

Analyses

To examine baseline differences in
depression (QIDS self and clinician),
anxiety (SCARED), and body
dissatisfaction (BIS), bivariate
correlation coefficients were first
examined by using Pearson’s r for
age, Spearman’s r for Tanner stage,
and point biserial for gender.
Variables with significant correlations
were then simultaneously entered
into a linear regression for each
outcome, and Cohen’s f2 was
calculated as a measure of effect
size (0.1 = small, 0.25 = moderate,
and 0.4 = large).23

To examine change over time, QIDS
(self and clinician), SCARED, and BIS
scores were first tested for normality
by using the Kolmogorov-Smirnov
test. Changes in normally distributed
variables were examined by using
paired t tests, and the Wilcoxon rank
test was used when the Kolmogorov-
Smirnov value was significant.
Cohen’s d was used as a measure of
effect size (0.2 = small, 0.5 =
moderate, and 0.8 = large).23 Changes
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in clinical groupings on the QIDS
were also examined by using the
Wilcoxon rank test. For both baseline
and longitudinal analyses, we planned
to first examine the SCARED total
score then test for differences in
subscale scores only if this change
was significant.

To test for associations between
change scores and demographic and
treatment characteristics, change
scores were calculated by subtracting
baseline scores from follow-up scores
for variables that exhibited
a significant change over time.
Bivariate correlation coefficients were
then examined by using Pearson’s r
for age and months on feminizing or
masculinizing hormone therapy,
Spearman’s r for Tanner stage and
therapy frequency, and point biserial
for gender, treatment type,
psychiatric medication use, support
group participation, and chest
surgery receipt (for those assigned
female at birth). We planned to
include any variables with significant
correlations in a linear regression.
P , .01 was significant for all
statistical tests to help account for the
overall number of tests. Confidence
intervals (CIs) are reported at the
95% level.

RESULTS

Figure 1 presents a flow diagram of
participants who were due for
follow-up ($18 months since initial
assessment), participants with
follow-up data, and the reasons why
follow-up data were not available or
excluded. The mean number of
months between initial assessment
and reassessments was 14.9 (SD
2.1). Table 1 presents demographic
information on participants. At the
initial assessment, patients ranged
in age from 9 to 18 years (mean
15.4; SD 2.0). All but 1 participant
met Diagnostic and Statistical
Manual of Mental Disorders, Fifth
Edition criteria for gender
dysphoria. This participant

subsequently met criteria at
a follow-up visit and was started on
treatment. Participants who started
puberty suppression only did so at
a mean age of 13.7 years (range
9.8–14.9; SD 1.5), and participants
started feminizing or masculinizing
hormone therapy at a mean age of
16.2 years (range 13.2–18.6; SD
1.2). For participants who were on
masculinizing or feminizing hormone
therapy, the mean length of time
receiving treatment before follow-up
was 10.9 months (range 1–18; SD
3.3). During the follow-up period, 2
participants stopped puberty
suppression without starting
masculinizing or feminizing hormone
therapy, and no participants stopped
masculinizing or feminizing hormone
therapy. Fifteen affirmed males
obtained chest surgery at an average
age of 17.1 years (range 15.2–18.7;
SD 1.2) and at an average of

9.2 months from baseline (range
3.0–16.0; SD 3.3).

Table 2 presents means, SDs, and
ranges for QIDS, SCARED, and BIS
scores at initial assessment and
follow-up for the full sample as well
as by gender and treatment type. At
baseline, affirmed males had greater
clinician-reported depressive
symptoms (CI 23.76 to 20.81), self-
reported depressive symptoms (CI
24.46 to 20.79), total anxiety
symptoms (CI 214.94 to 23.99),
panic symptoms (CI 25.88 to 21.78),
and school avoidance symptoms (CI
21.81, to 20.36) in comparison with
affirmed females. However, Cohen’s f
2 effect sizes were all in the small
range (0.07, 0.06, 0.09, 0.10, and 0.07,
respectively). No differences were
found by age or Tanner stage.

Within the full sample, a significant
decrease in body dissatisfaction (CI

FIGURE 1
Flow diagram.
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14.74 to 21.90), self-reported
depressive symptoms (CI 1.24 to
2.97), and total anxiety symptoms (CI
1.05 to 6.70) was observed during the
follow-up period. Decreases in
generalized, separation, and school-
related anxiety symptoms were
significant at the P , .05 level but not
the P , .01 level. No change in
clinician report of depressive
symptoms was found. Cohen’s d effect
sizes were large for change in BIS
scores (1.04), small to moderate for
change in QIDS self-report scores
(0.44), and small for change in
SCARED total scores (0.27). Table 3
reports the percentage of the sample

that fell into each clinical category on
the QIDS at initial assessment and
follow-up. A significant change was
also found in self-reported depressive
symptom categories (P , .001) but
not clinician-reported categories. No
correlations were found between
change scores and demographic and
treatment-related characteristics.
Although change scores were
generally higher for participants who
received chest surgery, no
correlations were significant.

Table 4 presents descriptive data on
mental health treatment, and Table 5
presents data on suicidal ideation,

suicide attempt, and NSSI. During the
follow-up period, the distribution of
therapy frequency was as follows:
none (16%), less than every 3 months
(15%), every 2 to 3 months (12%),
monthly (22%), every other week
(21%), and weekly (14%). Of those
who experienced suicidal ideation
during the follow-up period, 94% had
a lifetime history. These figures were
67% for suicide attempt and 87%
for NSSI.

DISCUSSION

Youth reported large improvements
in body dissatisfaction during the 1-
year follow-up period. The amount of
improvement was not related to
treatment type. These findings are
consistent with a handful of studies
that have documented improvements
in body dissatisfaction within
samples of adults receiving
feminizing or masculinizing hormone
therapy8,9 but contrast with the 2
existing studies of youth. Within the
longitudinal cohort from Amsterdam,
puberty suppression alone was not
associated with improvements in
body dissatisfaction,3 and within
a cross-sectional study with a mixed
sample of youth and adults, puberty
suppression and/or feminizing or
masculinizing hormone therapy was
not associated with more favorable
body image.6 In contrast to the
Amsterdam sample, youth in the
current study were younger when
starting puberty suppression (age:
mean 12.5 and range 9.8–14.9 versus
mean 13.7 and range 11.1–17.0).

Age, puberty stage, length of time
receiving feminizing or masculinizing
hormone therapy, and receipt of chest
surgery were also not associated with
amount of improvement. However,
the sample size of participants
receiving puberty suppression only
and chest surgery were small, and
variations in months on feminizing or
masculinizing hormone therapy may
not have been meaningful enough in
the relatively short follow-up period.

TABLE 1 Participant Demographics

n (%)

Gender identity
Male, boy, or guy 81 (55)
Male spectrum 9 (6)
Female, girl, or woman 52 (35)
Female spectrum 2 (1)
Something elsea 3 (2)

Assigned sex
Male 55 (37)
Female 94 (63)

Sexual orientationb

Pansexual 25 (20)
Straight 24 (19)
Bisexual 15 (12)
Gay 12 (10)
Unsure 12 (10)
No label 11 (9)
Asexual 10 (8)
Something else 10 (8)
Lesbian 6 (5)

Race
White 137 (95)
African American 3 (2)
Multiracial 3 (2)
American Indian 1 (1)

Ethnicity
Hispanic 24 (17)
Non-Hispanic 120 (83)

Tanner stage
I 3 (2)
II 6 (4)
III 5 (4)
IV 32 (23)
V 94 (67)

Treatment typec

Puberty suppression only 25 (17)
Masculinizing or femininizing therapy only 93 (63)
Both treatments 30 (20)

a Excluded from gender analyses.
b Age 12 and older.
c Masculinizing or feminizing therapy only and both treatments were collapsed for analysis by treatment type.
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TABLE 2 Body Dissatisfaction, Depression, and Anxiety Symptoms at Baseline and Follow-up

n Rangea Baseline, Mean (SD) Follow-up,
Mean (SD)

Body dissatisfaction (BIS) 0–116
Full sampleb 96 69.9 (15.6) 51.7 (18.4)
Affirmed males 66 71.1 (13.4) 52.9 (16.8)
Affirmed females 30 67.5 (19.5) 49.0 (21.6)
Puberty suppression 10 64.1 (18.2) 53.8 (20.1)
Feminine or masculine hormone therapy 86 70.7 (15.2) 51.4 (18.3)

Depressive symptoms (QIDS), self reportc 0–27
Full sampleb 118 9.4 (5.2) 7.3 (4.6)
Affirmed males 76 10.4 (5.0) 7.5 (4.5)
Affirmed females 40 7.5 (4.9) 6.6 (4.4)
Puberty suppression 13 8.2 (6.1) 7.0 (5.6)
Feminine or masculine hormone therapy 105 9.6 (5.0) 7.4 (4.5)

Depressive symptoms (QIDS), clinician reportc 0–27
Full sample 125 5.8 (4.2) 5.9 (3.9)
Affirmed males 78 6.7 (4.4) 6.2 (4.1)
Affirmed females 45 4.2 (3.2) 5.4 (3.4)
Puberty suppression 19 5.3 (4.9) 5.5 (4.8)
Feminine or masculine hormone therapy 106 5.9 (4.1) 6.0 (3.8)

Anxiety symptoms (SCARED), total scorec 0–82
Full sampled 102 32.4 (16.3) 28.6 (16.1)
Affirmed males 65 35.4 (16.5) 29.8 (15.5)
Affirmed females 33 26.4 (14.2) 24.3 (15.4)
Puberty suppression 22 31.8 (16.6) 29.3 (17.1)
Feminine or masculine hormone therapy 80 32.6 (16.3) 28.4 (15.9)

Panic symptoms (SCARED)c 0–26
Full sample 104 8.2 (6.3) 7.1 (6.3)
Affirmed males 66 9.3 (6.5) 7.9 (6.5)
Affirmed females 34 5.7 (4.9) 5.1 (4.9)
Puberty suppression 22 8.7 (6.5) 7.2 (5.7)
Feminine or masculine hormone therapy 82 8.1 (6.3) 7.1 (6.5)

Generalized anxiety symptoms (SCARED) 0–18
Full sample 104 9.7 (5.1) 8.7 (5.1)
Affirmed males 66 10.4 (5.0) 9.0 (5.1)
Affirmed females 34 8.6 (5.1) 8.0 (5.1)
Puberty suppression 22 8.5 (5.2) 8.2 (5.4)
Feminine or masculine hormone therapy 82 10.0 (5.1) 8.8 (5.0)

Social anxiety symptoms (SCARED) 0–14
Full sample 104 8.0 (4.1) 7.6 (4.3)
Affirmed males 66 8.5 (4.0) 7.8 (4.1)
Affirmed females 34 7.1 (3.9) 6.8 (4.4)
Puberty suppression 22 6.3 (3.6) 7.3 (4.7)
Feminine or masculine hormone therapy 82 8.5 (4.1) 7.7 (4.2)

Separation anxiety symptoms (SCARED)e 0–16
Full sample 103 4.0 (3.4) 3.3 (2.7)
Affirmed males 65 4.2 (3.4) 3.4 (2.6)
Affirmed females 34 3.4 (3.3) 2.7 (2.3)
Puberty suppression 22 5.8 (4.0) 4.2 (3.1)
Feminine or masculine hormone therapy 81 3.5 (3.0) 3.1 (2.5)

School avoidance symptoms (SCARED)c 0–8
Full sample 102 2.6 (2.2) 2.0 (2.1)
Affirmed males 65 2.9 (2.3) 2.0 (2.3)
Affirmed females 33 1.8 (1.7) 1.9 (2.1)
Puberty suppression 22 2.6 (2.7) 2.4 (2.4)
Feminine or masculine hormone therapy 80 2.6 (2.1) 2.0 (2.0)

a Absolute range.
b Significant change from initial assessment to follow-up (P , .001).
c Significant difference in baseline scores by gender (P , .01).
d Significant change from initial assessment to follow-up (P , .01).
e Significant difference in baseline scores by age (P , .01).
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Most participants (90%) were also in
advanced stages of puberty (Tanner
stage IV or V) when presenting for
care. Limitations associated with
collecting data within a busy clinical
setting with multiple providers also
resulted in missing data. Nonetheless,
results suggest that youth receiving
gender-affirming hormone therapy
experience meaningful short-term
improvements in body dissatisfaction,
and no participants discontinued
feminizing or masculinizing hormone
therapy. These results provide
additional support for the
incorporation of these treatments
into the standards of care for
transgender youth experiencing
gender dysphoria.1,2

Youth also reported modest
improvements in mental health
functioning during the follow-up
period. These results are consistent
with the existing longitudinal studies
of youth.3–5 Several factors may help
explain why improvements were not
greater than what was observed.
Although physical changes associated
with feminizing or masculinizing
hormone therapy often start within
the first 3 months, changes continue
over the course of several years.
Furthermore, environmental
stressors associated with one’s

transgender status may not improve
after hormone therapy and could
potentially worsen should they
increase the youth’s visibility as
a transgender person. Research has
consistently documented higher rates
of bullying among transgender youth
in comparison with nontransgender
youth.24,25 Within the current study,
rates of school avoidance–related
anxiety did not improve over the
follow-up period.

The larger political context is also
important to consider. Within Texas,
where the current study was
conducted, a well-publicized
“bathroom bill” was introduced during
the study period that prohibited
transgender people from using
a restroom that was different from the
sex on their birth certificate, although
the bill ultimately failed to pass.26 As
a whole, the mental health functioning
of youth from the present clinic as well
as youth from a handful of other US-
and European-based clinics appears
poorer than the mental health
functioning of youth from the
Amsterdam clinic.11,14,17 Previous
studies have attributed this difference
to Amsterdam’s social and political
climate, which is known to be more
supportive of the lesbian, gay, bisexual,
and transgender population.17

Consistent with our study
examining baseline differences in
mental health functioning as
measured by the Child Behavior
Checklist and Youth Self-Report,14

affirmed males reported greater
symptoms of depression and several
forms of anxiety in comparison with
affirmed females. However, the effect
size of these differences was smaller
within the current study in
comparison with the former.
Differences in measurement
approach may help explain the
mixed findings regarding gender
differences in mental health
functioning across youth
clinics.11,15,17 Although some
research suggests that nonclinic
samples of affirmed male youth
report more experiences of
bullying,24 affirmed females are
thought to experience greater stigma
regarding expression of femininity.
Consistent with the current sample,
the sex ratio of youth presenting to
clinics also appears to be shifting
from more affirmed females to more
affirmed males presenting for care.27

Although causes of this shift are
largely unknown, they may be
associated with other shifts in
clinical presentations (eg, mental
health and psychosocial
functioning).

CONCLUSIONS

The current study is the largest
longitudinal study of youth receiving
gender-affirming hormone therapy to
date and documents important
improvements in body dissatisfaction
over the first year of treatment.
Continued longitudinal study of this

TABLE 3 Depressive Symptoms (QIDS) Scoring Ranges

Range Self-Reporta Clinician Report

Baseline, N (%) Follow-up, N (%) Baseline,
N (%)

Follow-
up,

N (%)

Not elevated 0–5 33 (25) 51 (40) 73 (53) 67 (49)
Mild 6–10 46 (35) 48 (37) 44 (32) 49 (36)
Moderate 11–15 29 (22) 22 (17) 15 (11) 16 (12)
Severe 16–27 24 (18) 8 (6) 5 (4) 4 (3)

a Significant change from initial assessment to follow-up (P , .001).

TABLE 4 Mental Health Treatment

At Initial
Assessment, n (%)

Follow-up
Period, n (%)

Psychiatric medication 67 (47) 80 (61)
Therapist or counselor 144 (97) 114 (84)
Support groupa 60 (43) 45 (35)

a Participation by parents and/or youth (eg, transgender family support organization; lesbian, gay, bisexual, and
transgender youth center; or school-based Gay-Straight Alliance).
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population will increase the field’s
understanding of the benefits of
gender-affirming hormone therapy
and assist providers in better
anticipating needs. Follow-up periods
of several years or more will help
document the full impact of the
physical changes with feminizing or

masculinizing hormone therapy, and
larger sample sizes will improve the
ability to examine the specific impacts
of treatment type and chest surgery.
Greater consideration of
intersectionality and sociocultural
context will further strengthen these
efforts.
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Medical treatment methods for dysphoria associated with variations 
in gender identity in minors – recommendation 
 
In its meeting on 11 June 2020, the Council for Choices in Health Care in Finland 
(COHERE Finland) adopted a recommendation on medical treatment methods for 
dysphoria associated with variations in the gender identity of minors 
 
The recommendation clarifies the roles of different healthcare operators in a situation where a minor is un-
certain about their gender identity. The recommendation presents the medical treatment methods that fall 
within the range of public healthcare services when it comes to the medical treatment of gender dysphoria in 
minors.  
In COHERE’s view, psychosocial support should be provided in school and student healthcare and in pri-
mary healthcare for the treatment of gender dysphoria due to variations in gender identity in minors, and 
there must be sufficient competency to provide such support. Consultation with a child or youth psychiatrist 
and the necessary psychiatric treatment and psychotherapy should be arranged locally according to the level 
of treatment needed. If a child or young person experiencing gender-related anxiety has other simultaneous 
psychiatric symptoms requiring specialised medical care, treatment according to the nature and severity of 
the disorder must be arranged within the services of their own region, as no conclusions can be drawn on the 
stability of gender identity during the period of disorder caused by a psychiatric illness with symptoms that 
hamper development. 
 
In Finland, the diagnostics of gender identity variation, the assessment of the need for medical treatments 
and the planning of their implementation are centralised by law in the multi-professional research clinics of 
Helsinki University Central Hospital (HUS) and Tampere University Hospital (TAYS). The consultation, 
evaluation periods and treatments provided by the TAYS or HUS working group on the gender identity of 
minors shall be carried out in accordance with the following principles.  
 
Children who have not started puberty and are experiencing persistent, severe anxiety related to gender con-
flict and/or identification as the other sex may be sent for a consultation visit to the research group on the 
gender identity of minors at TAYS or HUS.  Any need for support beyond the consultation visit or need for 
other psychiatric treatment should be addressed by local services according to the nature and severity of the 
problem. 
 
If a child is diagnosed prior to the onset of puberty with a persistent experience of identifying as the other 
sex and shows symptoms of gender-related anxiety, which increases in severity in puberty, the child can be 
guided at the onset of puberty to the research group on the gender identity of minors at TAYS or HUS for an 
assessment of the need for treatment to suppress puberty. Based on these assessments, puberty suppression 
treatment may be initiated on a case-by-case basis after careful consideration and appropriate diagnostic ex-
aminations if the medical indications for the treatment are present and there are no contraindications. Thera-
peutic amenorrhea, i.e. prevention of menstruation, is also medically possible. 
 
A young person who has already undergone puberty can be sent to the research clinic on the gender identity 
of minors at TAYS or HUS for extensive gender identity studies if the variation in gender identity and re-
lated dysphoria do not reflect the temporary search for identity typical of the development stage of adoles-
cence and do not subside once the young person has had the opportunity to reflect on their identity but rather 
their identity and personality development appear to be stable.   
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Based on thorough, case-by-case consideration, the initiation of hormonal interventions that alter sex charac-
teristics may be considered before the person is 18 years of age only if it can be ascertained that their identity 
as the other sex is of a permanent nature and causes severe dysphoria. In addition, it must be confirmed that 
the young person is able to understand the significance of irreversible treatments and the benefits and disad-
vantages associated with lifelong hormone therapy, and that no contraindications are present. 
 
If a young person experiencing gender-related anxiety has experienced or is simultaneously experiencing 
psychiatric symptoms requiring specialised medical care, a gender identity assessment may be considered if 
the need for it continues after the other psychiatric symptoms have ceased and adolescent development is 
progressing normally. In this case, a young person can be sent by the specialised youth psychiatric care in 
their region for an extensive gender identity study by the TAYS or HUS research group on the gender iden-
tity of minors, which will begin the diagnostic studies. Based on the results of the studies, the need for and 
timeliness of medically justified treatments will be assessed individually.  
 
Surgical treatments are not part of the treatment methods for dysphoria caused by gender-related conflicts in 
minors. The initiation and monitoring of hormonal treatments must be centralised at the research clinics on 
gender identity at HUS and TAYS.  
Research data on the treatment of dysphoria due to gender identity conflicts in minors is limited. COHERE 
considers that, moving forward, multi-professional clinics specialising in the diagnostics and treatment of 
gender identity conflicts at HUS and TAYS should collect extensive information on the diagnostic process 
and the effects of different treatment methods on the mental wellbeing, social capacity and quality of life of 
children and youth. There is also a need for more information on the disadvantages of procedures and on 
people who regret them.   
 
Link to the COHERE website: https://palveluvalikoima.fi/en/frontpage  
 
 
The Council for Choices in Health Care in Finland (COHERE Finland) works in conjunction with the Minis-
try of Social Affairs and Health, and its task is to issue recommendations on services that should be included 
in the range of public health services. Further information: www.palveluvalikoima.fi. 
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Central Precocious Puberty: Update on Diagnosis and Treatment

Melinda Chen1 and Erica A. Eugster1

1Section of Pediatric Endocrinology, Department of Pediatrics, Riley Hospital for Children, Indiana 
University School of Medicine, 705 Riley Hospital Drive, Room # 5960, Indianapolis, IN 46202, 
USA

Abstract

Central precocious puberty (CPP) is characterized by the same biochemical and physical features 

as normally timed puberty but occurs at an abnormally early age. Most cases of CPP are seen in 

girls, in whom it is usually idiopathic. In contrast, ∼50 % of boys with CPP have an identifiable 

cause. The diagnosis of CPP relies on clinical, biochemical, and radiographic features. Untreated, 

CPP has the potential to result in early epiphyseal fusion and a significant compromise in adult 

height. Thus, the main goal of therapy is preservation of height potential. The gold-standard 

treatment for CPP is go-nadotropin-releasing hormone (GnRH) analogs (GnRHa). Numerous 

preparations with a range of delivery systems and durations of action are commercially available. 

While the outcomes of patients treated for CPP have generally been favorable, more research 

about the psychological aspects, optimal monitoring, and long-term effects of all forms of GnRHa 

treatment is needed. Several potential therapeutic alternatives to GnRHa exist and await additional 

investigation.

1 Introduction

Central precocious puberty (CPP) refers to premature activation of the hypothalamic–

pituitary–gonadal (HPG) axis, resulting in early development of secondary sexual 

characteristics. Although the exact threshold defining “normal” pubertal timing has been 

disputed, commonly used cutoffs to define CPP are 8 years of age for females (7.5 years for 

Hispanics and African Americans) and 9 years of age for males [1]. The earliest clinical 

manifestation of central puberty in girls is usually breast development (thelarche), followed 

by pubic hair (pub-arche). The pubertal growth spurt typically occurs during Tanner stage 

II–III, with the first menstrual period, known as menarche, usually occurring at Tanner stage 

IV. In boys, the initial clinical sign of central puberty is testicular enlargement and the 

pubertal growth spurt happens later than in girls [2, 3].

Although the precise mechanisms triggering the onset of puberty are unclear, the earliest 

known biochemical change during puberty is increased production of kisspeptin in the 

hypothalamus. While kisspeptin itself has several proposed stimulatory and inhibitory 

signals, which have not yet been clearly elucidated, it has been shown that increased 
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kisspeptin production results in increased gonadotropin-releasing hormone (GnRH) release. 

Thus, a rise in kisspeptin is widely acknowledged as the seminal event that initiates HPG 

axis activation during puberty [2]. Inhibition of the GnRH pulse generator decreases first 

during sleep, resulting in an increase of nighttime luteinizing hormone (LH) pulse amplitude 

during early and mid-puberty. As puberty progresses, LH pulse amplitude increases during 

daytime hours as well, and estrogen and testosterone levels rise accordingly.

2 Etiology

CPP, for unknown reasons, is found predominantly in girls. In an observational study of the 

incidence of CPP in Spain, females were approximately ten times more likely to be affected 

than males [4], and other sources have cited a female-to-male ratio as high as 20:1 [5]. In 

addition, the etiology of CPP differs between the genders. While the majority of girls will 

have idiopathic CPP, boys are more likely to have a pathological source [1, 6]. Risk factors 

for CPP include a history of international adoption, as well as congenital or acquired central 

nervous system insults, such as hypothalamic hamartoma, septo-optic dysplasia, tumor, 

trauma, infection, or ischemia. Several genetic syndromes, including neurofibromatosis type 

1, tuberous sclerosis, and Sturge–Weber syndrome, are associated with CPP [2]. Apart from 

recognized genetic syndromes, anywhere from 5.2 to 27.5 % of cases have been reported to 

be familial [7, 8].

Specific genetic causes of CPP have been described relatively recently. A substitution 

mutation in the G-protein coupled kisspeptin receptor gene KISS1R (formerly known as 

GPR54) was found in a patient with CPP and was associated with delayed degradation of the 

ligand–receptor complex within the cell membrane. This was further linked to an extended 

period of downstream signaling, postulated to result in increased amplitude of GnRH 

pulsatility [9]. An additional KISS1R polymorphism in the promoter region has been 

described in Chinese girls with CPP, though a detailed knowledge of whether or how this 

variant impacts the expression or function of the gene is as yet unknown [10].

A mutation in KISS1, encoding the ligand kisspeptin, has also been described within an 

amino-terminal sequence associated with protein degradation [11]. The mutated li-gand–

receptor complex similarly demonstrates resistance to degradation. However, the low 

population frequency associated with this mutation suggests that it is a relatively uncommon 

cause of CPP.

More recently, ten separate heterozygous mutations in MKRN3, encoding makorin RING-

finger protein 3, have been found in association with both sporadic and familial CPP [12–

14]. MKRN3 is a paternally expressed imprinted gene located within the region typically 

affected in Prader–Willi syndrome. Although the exact function of MKRN3 in humans is as 

yet unknown, studies in mice have illustrated that mkrn3 mRNA is expressed in the 

hypothalamic arcuate nucleus, and that a decline in mkrn3 expression is temporally 

correlated with the rise in kiss1 expression. Other studies have postulated that down-

regulation of MKRN3 is permissive for increased GnRH pulses during puberty [13]. Thus, 

deficiency of this protein would be expected to result in a loss of inhibition of HPG axis 

activation. These mutations are thought to result in loss of function of the abnormal gene 
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product. In familial cases, all affected subjects have inherited mutations from their fathers. 

Interestingly, there was an almost equal gender distribution of CPP among affected family 

members [12].

Other molecular defects have been identified with less clear or weaker associations. These 

include single nucleotide polymorphisms (SNPs) in the FSHB gene and the LHB gene, 

though the resulting molecular mechanisms that cause CPP have not been identified [15]. 

Mutations in the Y1 subtype receptor for neuropeptide Y (NPY) could theoretically cause 

precocious puberty, as NPY is thought to be an inhibitor of pulsatile GnRH secretion. 

However, the only currently described mutation has not correlated well with an effect on 

function or with CPP [16]. Additional studies have investigated genes involved in 

hypothalamic hamartomas and have identified several with increased expression in patients 

with CPP [17]. LIN28B, which is postulated to have a role in determining the timing of 

pubertal development, has also been proposed as a genetic target in CPP. However, its exact 

role in humans is not yet clear. In addition, study findings have been contradictory, and no 

clinically significant mutations have yet been observed that cause a functional deficit at a 

molecular level [18, 19].

3 Diagnosis

3.1 Clinical Features

On initial examination of the child with CPP, bilateral testicular enlargement (≥4 cc in 

volume) will be apparent in males, in contrast to patients with peripheral forms of 

precocious puberty. Girls usually present with both breast development and pubic hair, in 

contrast to nonpathological entities such as premature thelarche or premature adrenarche. 

Other signs of pathological precocious puberty include a rapid tempo of progression and 

linear growth acceleration. Bone age will typically be advanced, though this is certainly not 

exclusive to CPP and may be seen to a milder degree in numerous other conditions [2].

3.2 Biochemical Features

A GnRH stimulation test has long been considered the gold standard for the diagnosis of 

CPP. However, lack of availability of synthetic GnRH in the USA has led to the use of 

GnRH analogs (GnRHa) for this purpose instead. While precise cutoffs are difficult to 

establish, a peak stimulated LH of >∼8 mIU/mL after GnRH and >∼5 IU/L after GnRHa are 

considered indicative of CPP [2, 20]. An LH/FSH [luteinizing hormone/follicle-stimulating 

hormone] ratio of ≥2 is also consistent with CPP. However, the results should always be 

interpreted in light of the specific assay performed and the available sensitivity limits. An 

alternative diagnostic approach has been measurement of basal ultrasensitive LH, which is 

typically <0.3 IU/L in prepubertal children. However, basal ultrasensitive LH is often 

prepubertal in early CPP and thus may be falsely reassuring [1]. Measurement of basal or 

stimulated sex steroids, while never sufficient alone, can be helpful in evaluation of 

suspected CPP. This is particularly true of testosterone, whereas random estradiol levels are 

often unmeasurable even when advanced pubertal development is present. Even if the 

laboratory evaluation is unremarkable, patients should continue to be monitored over time 

and retested as indicated if clinical suspicion is high [1, 2, 20].
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4 Imaging

Pelvic ultrasound has been found to be a useful adjunct to support the diagnosis of CPP over 

other forms of puberty in girls, especially in equivocal situations. Uterine and ovarian 

dimensions have a stronger association with bone age than with chronological age and are 

correlated with CPP up to the age of 8 years [21]. While proposed cutoffs for uterine and 

ovarian volumes exist, these have been somewhat variable, and other studies have suggested 

a considerable overlap between patients with and without CPP, making reliable parameters 

difficult to establish. For those who present for evaluation after the age of 8 years, ultrasound 

parameters become even more difficult to interpret, as there is an even greater overlap in 

uterine and ovarian dimensions between prepubertal and early pubertal girls [21–24]. The 

finding of small ovarian follicles on a pelvic ultrasound is normal even in prepubertal girls 

[25]. Clinicians should further keep in mind that ultrasound results may be technician 

dependent.

The role of brain magnetic resonance imaging (MRI) in the evaluation of patients with CPP 

has been debated. Boys are more likely to have a pathological cause, making diagnostic 

imaging for intracranial pathology an essential tool in their evaluation [6]. However, 

controversy exists regarding recommendations in girls. When female CPP patients without 

neurological symptoms are screened with MRI, the incidence of positive findings is 

approximately 15 % [26, 27]. However, some of the abnormalities that are found may be 

incidental and unrelated to the CPP. In one study, 86 % of 182 girls had normal MRIs, 11 % 

had mild abnormalities believed to be unrelated to CPP, and 3 % had hamartomas, leading 

the authors to conclude that routine screening was not indicated in this population, 

particularly in girls older than 6 years [26]. This is in contrast to a prior study of 67 girls, in 

whom six of ten with MRI findings had hamartomas, while the remainder were diagnosed 

with an astrocytoma, teratoma, arachnoid cyst, and pineal cyst. Three of the ten had lesions 

requiring surgical intervention, leading the authors to conclude that MRI should be part of 

routine evaluation in CPP regardless of age [27]. Investigations into clinical and biochemical 

features of patients with intracranial pathology have suggested that younger age at onset, 

more rapid tempo, and higher levels of sex steroids or gonadotropins are predictive features. 

However, these overlap to such an extent that no specific cutoff has been identified that can 

be used to determine whether or not to obtain an MRI in any individual patient. For this 

reason, many institutions include a brain MRI as a universal part of the evaluation in all 

children diagnosed with CPP [26–29].

5 Treatment

The primary goal of CPP treatment is to preserve final adult height. However, it should be 

recognized that some patients will have a nonprogressive or slowly progressive form of CPP, 

and these patients can achieve normal adult height without any intervention [20]. Therefore, 

a period of observation is usually appropriate prior to starting treatment. In patients who do 

show progression of CPP, there is significant variability in the degree of height gained after 

discontinuation of treatment, even among patients with the same bone age [30–32]. 

Numerous studies have demonstrated that the greatest gain in final height is achieved in girls 

with onset of puberty before 6 years of age, although girls with onset between 6 and 8 years 
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of age may still reap some benefit from treatment. In contrast, girls aged ≥8 years have not 

been found to benefit from intervention in terms of height. Thus, treatment in this age group 

is usually not indicated. An additional issue is that outcomes of treatment are typically 

defined as the difference between predicted adult height at baseline and the actual height 

achieved. Unfortunately, height prediction methods are notoriously flawed [33] and have 

often been found to overpredict height in the setting of early puberty. Therefore, it is 

impossible to predict the precise amount of additional height that will be gained by an 

individual patient as a result of putting puberty on hold. While preliminary evidence 

suggests that electronic methods of bone age assessment may be more accurate, there is 

minimal information available thus far about their use in precocious puberty [34]. Evidence 

regarding treatment benefit in males is more limited, as they comprise a relatively small 

proportion of patients with CPP. The existing data suggest a significant improvement in final 

height after treatment of CPP in boys [35], though the same measurement and prediction 

limitations exist.

Concerns about psychosocial functioning are often used as a justification for treatment of 

CPP. However, the existing data regarding the psychological aspects of CPP are limited and 

inconsistent. Insufficient controls and methodological problems render many studies difficult 

to interpret, compounded by the use of several different assessments, which make 

comparisons difficult. The current data do not consistently support problems in regard to 

body image, self-esteem, or sexual behavior in patients with CPP. Differences, where found, 

tend to be modest and suggest that patients with CPP may engage in psychosexual behaviors 

only slightly earlier than children with on-time puberty. The prevalence of psychopathology 

does not seem to differ from that in the general population [36]. Similarly, one study of girls 

with CPP and their mothers at the time of diagnosis found no difference in psychological 

distress as compared with girls who had early normal puberty, even prior to treatment [37]. 

At this point, there is no consensus regarding whether CPP is associated with psychological 

distress and/or whether treatment ameliorates these problems, and more data in this area are 

needed [20].

GnRHa are well established as a standard of care for the treatment of CPP worldwide. While 

numerous delivery systems and routes of administration exist, depot intramuscular injections 

or sustained-release preparations have been most widely used. These drugs are believed to 

work by providing a steady concentration of GnRH activity instead of the pulsatile variation 

in levels characteristic of native GnRH release, which results in paradoxical down-regulation 

and suppression of the HPG axis. Monthly depot leuprolide acetate has been the most 

common form of injection therapy used in the USA. Although extended-release 3-monthly 

depot leuprolide preparations have been available in Europe and elsewhere for many years, 

they have been approved by the US Food and Drug Administration (FDA) only recently and 

are available in 11.25 and 30 mg dosage forms. Although patients on 11.25 mg 3-monthly 

injections have consistently been shown to have higher stimulated LH and FSH levels than 

patients receiving 7.5 mg monthly injections or 22.5 mg 3-monthly injections, this has not 

been accompanied by significant differences in sex steroid levels or clinical parameters [38, 

39]. Additional information about these preparations has been derived from a phase III open-

label study involving patients receiving 3-monthly depot leuprolide acetate at 11.25 and 30 

mg doses for 36 months [40]. Of 72 patients, only two discontinued therapy prior to 36 
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months because of treatment failure, while 20 discontinued therapy to undergo age-

appropriate puberty and 24 continued to receive 3-monthly depot leuprolide for the full 

study period. As in previous studies, LH escape was seen in a minority of patients on 

stimulation testing, but this did not correlate with clinical features suggesting lack of 

suppression. Thus, 3-monthly depot leuprolide seems to be both safe and effective for long-

term use [38–40].

Adverse effects are similar for 1- and 3-monthly depot injections and include local reactions 

and pain at the injection site. Sterile abscess formation has been reported after 

administration of long-acting injection formulations. Although children who experience 

sterile abscess formation from long-acting preparations have subsequently been treated 

successfully with daily leuprolide, there are reported cases in the adult literature of 

resistance to GnRHa following sterile abscesses [41].

A popular alternative approach to depot GnRHa injections is the histrelin implant, which 

was approved by the FDA in 2007. This nonbiodegradable implant is made of a flexible 

hydrogel containing 50 mg of the potent GnRHa histrelin and is placed subcutaneously, 

usually in the inner aspect of the upper arm. The initial histrelin implant was first developed 

for treatment of metastatic prostate cancer, where it was found to successfully suppress LH 

and testosterone levels for up to 1 year. The implant was later reformulated to release 

histrelin at a higher dose of 65 lg/day for use in children with CPP. An initial pilot study in 

11 girls previously treated with depot triptorelin showed satisfactory maintenance of LH and 

FSH suppression on stimulation tests. This was accompanied by clinical evidence of 

pubertal suppression, including regression of breast development, a decrease in growth 

velocity, and a decline in bone age advancement over 15 months. In addition to satisfactory 

clinical benefit, parents reported less discomfort and lifestyle interference overall than with 

monthly injections [42]. Following this initial report, a phase III study in 36 patients with 

CPP demonstrated profound suppression of the HPG axis within 1 month of implantation 

whether subjects were naïve or previously treated with a GnRHa [43]. The long-term 

extension phase of this study has now been completed and demonstrated significant 

improvements in predicted adult height after up to 6 years of sequential annual histrelin 

implants [44]. Reassuringly, body mass index (BMI) z-scores remained normal throughout 

the treatment interval.

A significant refinement of the histrelin implant as a therapeutic option has been the 

recognition that a single implant lasts at least 2 years. Given the known rate of release of 65 

mcg of histrelin per day, a 50 mg implant should theoretically last 2 years. That this is 

indeed the case was demonstrated in a prospective study in 33 children with CPP in whom a 

single implant was left in place for 2 years. Peak stimulated LH levels at 12 and 24 months 

were equivalent, and clinical indices of CPP improved progressively. Use of a single implant 

for 2 years has the potential to significantly decrease costs and numbers of surgical 

procedures in children treated with this modality [45].

The most common adverse event associated with the histrelin implant is breakage and/or 

difficulty with localization of the device. These events occur only during explantation and 

have been noted to take place in 15–39 % of procedures, with a higher likelihood of 
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breakage when the implant is left in place for 2 years [44–47]. Additional reported adverse 

events include local reactions, which are, for the most part, minor and self-limited. Sterile 

abscess formation [41], keloids [44], site infection [45], and implant extrusion [42] have 

rarely been reported. Placement and removal of the implant requires a minor surgical 

procedure. This is typically accomplished in an outpatient setting, using local anesthesia 

with the addition of conscious sedation if necessary [47]. In rare cases of difficulty with 

implant localization, ultrasound has proved to be a useful modality. Characteristics of the 

most frequently used GnRHa are summarized in Table 1.

6 Adjunctive Treatments

6.1 Nonaromatizable Anabolic Steroids

Oxandrolone has been used to improve growth in patients for other indications. The exact 

mechanism has not been elucidated, but a stimulatory effect on the growth plate has been 

postulated. A small nonrandomized study of ten patients receiving oxandrolone in addition 

to GnRHa for severe deceleration of growth velocity during treatment for CPP suggested 

that this combination might improve adult height, compared with GnRHa alone. However, 

larger randomized studies have not been performed [48].

6.2 Growth Hormone

Small and nonrandomized studies have demonstrated a significant improvement in final 

adult height over pre-treated predicted adult height in patients treated with GnRHa and 

growth hormone (GH) as compared with patients treated with GnRHa alone. However, 

larger randomized studies are currently lacking, and routine use of GH in this setting is not 

recommended [49].

6.3 Aromatase Inhibitors

Aromatase inhibitors have the potential to attenuate estrogenic effects on skeletal maturation 

and to delay epiphyseal fusion. A small randomized study suggested slower bone age 

advancement and improved adult height in Chinese boys with CPP receiving letrozole [50]. 

However, in general, the experience with these compounds in CPP has been very limited.

7 Monitoring

Children who are being treated for CPP should receive regular follow-up during which 

pubertal progression or suppression can be followed and documented. Tanner staging, 

determination of growth velocity, and assessment of skeletal maturation via bone age 

radiographs are all important indices of suppression. Whether laboratory testing should be 

routinely included during follow-up is controversial. While several different strategies for 

biochemical testing exist, no gold standard for how best to monitor children undergoing 

treatment for CPP has been established. A GnRH- or leuprolide-stimulated peak LH should 

be <4 IU/L in adequately suppressed children, and random serum gonadotropin levels 

should theoretically be in the prepubertal range (ultrasensitive LH <0.3 IU/L). However, 

random ultrasensitive LH levels have been noted to be elevated above prepubertal levels in 

children who are well suppressed on GnRHa therapy across all forms of treatment, including 
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the histrelin implant [51, 52]. Therefore, the utility of measuring random LH levels in 

children undergoing treatment for CPP is highly questionable.

8 Resumption of the Native Hypothalamic–Pituitary–Gonadal Axis

In studies following patients beyond discontinuation of treatment, the mean time from 

cessation of injectable depot GnRHa to menses has been found to be 1.5 ± 0.5 years. Some 

studies have found a slightly shorter time to menses in girls who experienced menarche 

before treatment than in those who did not. Although less is known about boys, the existing 

data suggest that clinicians can expect advancement of the Tanner stage within 6 months of 

discontinuation of treatment [52].

Because use of the histrelin implant is more recent, the data are somewhat more limited but 

thus far seem to indicate similar results, with the average time from explantation to 

menarche being 12.75 (95 % confidence interval 9.6–15.9) months, with a range of 2–36 

months. Likewise, in males, resumption of pubertal progression was seen on examination 

within 1 year. A negative trend has been noted between the total duration of GnRHa therapy 

and the time to menarche, whereas the age at explantation and the time to menarche were 

significantly inversely correlated [53].

9 Outcomes

Girls with CPP have been found to have a higher BMI than their peers at diagnosis. 

However, this observation is confounded by the natural increase in BMI during puberty. 

Indeed, some authors have found that while BMI increases in general during treatment, the 

overall BMI standard deviation score (SDS) does not change. When BMI is evaluated after 

GnRHa treatment has been completed, there does not appear to be an adverse effect of 

treatment on BMI in girls with CPP, nor does there appear to be a large impact of CPP itself 

on BMI at adult height [31, 54, 55].

Results regarding the incidence of polycystic ovary syndrome (PCOS) in GnRHa-treated 

patients have been quite variable and contradictory, with some authors finding markedly 

increased rates of PCOS and other authors finding little or no difference. These results are 

even more difficult to interpret, as multiple criteria for the diagnosis of PCOS exist. 

Currently, no consensus exists on whether CPP or treatment with GnRHa results in an 

increased risk of PCOS [2, 54, 56].

Although bone mineral density (BMD) has been seen to be slightly reduced during treatment 

in girls, these changes do not appear to be sustained. This decrease is thought to be 

secondary to suppression of ovarian function. However, after treatment is discontinued and 

ovarian activity resumes, BMD is regained, and so girls are not significantly different from 

their peers without CPP, according to evaluation at adult height [31].

10 Reproductive Function and Fertility

Limited information exists regarding the long-term effects of treatment for CPP on 

endocrine and reproductive function. In one study of 49 females receiving monthly depot 
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leuprolide, 20 were followed to adulthood (age 18–26 years). Of these, 80 % reported 

regular menstrual cycles. Seven of 20 women reported a total of 12 pregnancies, with six 

live births, five spontaneous or elective terminations, one ongoing pregnancy, and no reports 

of stillbirth [52]. Though achievement of short-term treatment goals and resumption of 

puberty seem to be similar in girls treated with 3-monthly leuprolide and the histrelin 

implant, it remains to be seen whether similar long-term results can be expected. In addition, 

long-term data are notably lacking for all forms of treatment with regard to fertility and 

endocrine function beyond the third decade, as well as the timing of menopause.

11 Future Directions

Although multiple preparations now exist for GnRHa treatment of CPP, further options are 

under investigation or may be considered. A 6-month formulation of triptorelin, for example, 

is currently under investigation, providing the potential for even less frequent dosing for 

those who do not wish to undergo a procedure for the histrelin implant [57].

Other targets for therapy could also be considered. Because GnRH agonists work by 

stimulation of receptors, leading to desensitization, there is an initial period of increased 

stimulation, leading to an LH flare, which sometimes precipitates vaginal bleeding in girls 

with advanced pubertal development before suppression takes place. A GnRH antagonist, 

however, would theoretically forego this initial phase by disrupting LH pulsatility without an 

initial flare. Kisspeptin agonists and antagonists, by acting upstream of GnRH, would be 

expected to have effects similar to those of GnRH agonist and antagonist therapies, 

respectively. However, since kisspeptin analogs would not work directly at the gonadotropin 

receptor, they would have the additional theoretical benefit of interrupting pulsatile GnRH 

and gonadotropin secretion without lowering gonadotropin release below basal secretory 

levels. Therefore, sex steroid levels under treatment with these agents could be expected to 

more closely mimic normal physiology [58]. Though use of kisspeptin antagonists in 

humans has not yet been studied, animal studies have suggested that kisspeptin analogs are 

able to cross the blood–brain barrier and suppress puberty [58].

Because existing biochemical markers can be unreliable, monitoring of treatment is also a 

worthwhile area of research. Markers under investigation include free alpha-subunit (FAS), 

which rises with suppression of the HPG axis. Though GnRHa levels decrease gradually 

with discontinuation of depot intramuscular injections, FAS levels are seen to acutely 

decrease within days of histrelin implant removal, preceding LH, FSH, and estradiol rises by 

weeks. In one case, elevated FAS levels beyond the expected time period were attributable to 

retained histrelin implant fragments and fell only after all fragments had been removed, 

highlighting the utility of FAS as a target for relatively rapid assessment of HPG axis 

recovery. A short “rebound” elevation in FAS can be seen in patients 3–8 weeks after 

histrelin implant removal. This effect is short lived and self limited, although the reasons for 

it are unclear [59].
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12 Conclusion

CPP is seen most often in girls and is associated with a multitude of conditions. A 

substantial proportion (over a quarter) of cases are familial, and genetic causes have begun 

to be elucidated. The diagnosis is based on a combination of clinical and biochemical 

factors. Treatment with a GnRHa provides the greatest potential benefit for patients who are 

younger at the time of onset of CPP. Multiple treatment options are available, and more 

recent options have the benefit of less frequent dosing, with potential for improved 

compliance. Though several adjunctive treatments have been proposed, evidence supporting 

these treatments is generally sparse in CPP, and thus they cannot be recommended for 

routine use. Biochemical markers, bone age, and growth velocity should be followed during 

treatment to ensure efficacy. The available evidence shows that GnRHa are safe and 

effective, and long-term data suggest that reproductive function is satisfactory after 

discontinuation of treatment. However, long-term data, particularly regarding the newer 

formulations, are still lacking. Continued pharmacological and molecular genetic 

investigation and rigorously conducted prospective studies will continue to enhance 

knowledge and optimize treatment in children with CPP.
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Key Points

Molecular genetic etiologies of central precocious puberty (CPP) are beginning to 

be elucidated.

Evaluation of CPP should be based on a combination of clinical and biochemical 

factors, as each parameter has specific limitations.

The gold-standard treatment for CPP is gonadotropin-releasing hormone (GnRH) 

analogs (GnRHa).

GnRHa provide sustained high concentrations of GnRH, resulting in 

downregulation of the hypothalamic–pituitary–gonadal axis.

Multiple formulations of GnRHa exist. Although minor differences in 

gonadotropin levels are observed, all available GnRHa appear to be equally 

effective in terms of clinical parameters.

Long-term outcomes of children treated with GnRHa for CPP are reassuring with 

regard to fertility, body mass index, and bone mineral density.
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ABSTRACT
It has been a quarter of a century since Dutch clinicians proposed puberty 
suppression as an intervention for “juvenile transsexuals,” which became 
the international standard for treating gender dysphoria. This paper reviews 
the history of this intervention and scrutinizes the evidence adduced to 
support it. The intervention was justified by claims that it was reversible 
and that it was a tool for diagnosis, but these claims are increasingly 
implausible. The main evidence for the Dutch protocol came from a lon-
gitudinal study of 70 adolescents who had been subjected to puberty 
suppression followed by cross-sex hormones and surgery. Their outcomes 
shortly after surgery appeared positive, except for the one patient who 
died, but these findings rested on a small number of observations and 
incommensurable measures of gender dysphoria. A replication study con-
ducted in Britain found no improvement. While some effects of puberty 
suppression have been carefully studied, such as on bone density, others 
have been ignored, like on sexual functioning.

The use of Gonadotropin-Releasing Hormone agonist (GnRHa) drugs to suppress puberty in 
“juvenile transsexuals” was first proposed in print in the mid-1990s (Gooren & Delemarre-van 
de Waal, 1996). Developed by three clinicians at Utrecht and Amsterdam, this intervention 
became known as the Dutch protocol. It rapidly became standard practice in the treatment of 
adolescents diagnosed with gender dysphoria (HBIGDA, 2001). This intervention has been 
described in several manifestos by its proponents (e.g. de Vries & Cohen-Kettenis, 2012; 
Delemarre-van de Waal, 2014; Delemarre-van de Waal & Cohen-Kettenis, 2006) and subjected 
to brief critical commentaries (Byng et al., 2018; Laidlaw et al., 2019; Levine et al., 2022). The 
aim of this paper to provide an historical account of the invention of the Dutch protocol and 
a critical review of the evidence that has accumulated in the quarter of a century since it was 
proposed.

Before proceeding, some definitions are in order. Gender dysphoria will be used here to 
describe a persistent desire to become the opposite sex (Zucker, 2010). Medical terminology has 
changed over time, from “gender identity disorder” and “transsexualism” (both introduced in 
the Diagnostic and Statistical Manual of Mental Disorders–III in 1980) to “gender dysphoria” (as 
renamed in the 2013 DSM–5) and “gender incongruence” (as renamed in the 2019 International 
Classification of Diseases–11). There is no need to dwell on these diagnostic criteria because the 
condition in practice is defined by the patient’s wish for endocrinological and surgical interven-
tions. In the nomenclature of transgender medicine, “puberty blockers” denote GnRHa drugs 
(alternatively known as Luteinizing Hormone-Releasing Hormone agonists) which stop the 
production of sex hormones.1 Drugs in this class include triptorelin (branded Decapeptyl or 
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Gonapeptyl), which is used in the Netherlands and Britain, and leuprorelin (branded Lupron) 
in North America. GnRHa drugs are licensed to treat several medical conditions including 
precocious puberty in children; endometriosis and uterine fibroids in women; and advanced 
prostate cancer and sexual deviance in men. The drugs have never been licensed as a treatment 
for gender dysphoria.

The paper begins by describing how puberty suppression was invented, primarily by the 
psychologist Peggy Cohen-Kettenis, in the 1990s. It reveals the gap between the protocol 
described in formal manifestos and actual clinical practice. The second section examines the 
rationale for this intervention, focusing on two claims—that GnRHa is reversible and that it 
serves as diagnosis—and two omissions—the association between gender dysphoria and homo-
sexuality and the effect of GnRHa on sexual development. The third section traces the inter-
national adoption of the Dutch protocol. The fourth section scrutinizes evidence from an early 
cohort of 70 adolescents subjected to puberty suppression at the Amsterdam clinic (de Vries 
et al., 2011, 2014). This cohort provides the only significant evidence that GnRHa followed 
by cross-sex hormones and surgery results in improved psychological function and reduced 
gender dysphoria. The evidence is less persuasive than it appears: the number of observations 
was considerably fewer than 70, the reported reduction in gender dysphoria depended on 
incommensurable scales, and the outcomes omit one patient who died because puberty sup-
pression dictated a riskier vaginoplasty. The fifth section pursues the British study designed 
to replicate the Dutch one; it was withheld from publication for some years, presumably 
because puberty suppression in this sample failed to improve gender dysphoria or psychological 
functioning. The poor quality of American studies is also noted. The final section evaluates 
evidence for the side effects of GnRHa. The negative effect on the accrual of bone mass is 
well studied, while there is increasing evidence for negative effects on cognitive and emotional 
development and on sexual functioning.

Origins of the Dutch protocol

Transsexualism as a concept emerged in the mid-twentieth century, following the discovery of 
cross-sex hormones and advances in plastic surgery (Hausman, 1995). Novel physical interven-
tions were justified by the new theoretical construct of “gender identity” invented by American 
psychologists and psychiatrists, most notably John Money (1994). Gender identity was conceived 
as developing in infancy (e.g. Green, 1968), but physical interventions for transsexuals under 
the age of 18 were vanishingly rare. Money in 1973 advised a doctor to prescribe testosterone 
to a 15-year-old girl and even to consider mastectomy—but he was unusually reckless and there 
is no evidence that his advice was followed (Gill-Peterson, 2018, pp. 163–164). Specialist clinics 
for children and adolescents with gender identity problems were founded in Toronto in 1975, 
in Utrecht in 1987, and in London in 1989. They provided counseling. Cross-sex hormones had 
to wait until the patient was referred to an adult clinic, at an age ranging from 16 to 18 (Bradley 
& Zucker, 1990). Surgeries were not performed under the age of 18 (Petersen & Dickey, 1995). 
Referrals of children were rare. The London clinic—the only specialized clinic for children with 
gender dysphoria in the United Kingdom—over its first decade accepted an annual average of 
14 patients (Di Ceglie, 2018). In its first seven years the Utrecht clinic averaged 9 per year 
(Cohen-Kettenis, 1994).

Lowering the age of intervention was driven by the founder of the Utrecht children’s clinic, 
Peggy Cohen-Kettenis. She had established herself in the field of gender medicine in the 1980s, 
presenting research to international conferences of the Harry Benjamin International Gender 
Dysphoria Association (HBIGDA), which had been formed by clinicians and academics. She 
eventually became professor of psychology in the Department of Child and Adolescent Psychiatry 
at University Medical Center Utrecht (Everaerd et al., 2014). She was closely connected to cli-
nicians at VU Medical Center Amsterdam (affiliated with Vrije Universiteit Amsterdam), which 
housed the country’s clinic for adult transsexuals.
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Cohen-Kettenis believed that transsexuals would experience better outcomes if they started 
treatment before adulthood. By the mid-1990s, she was referring some patients aged 16 and 17 
to the Amsterdam clinic for endocrinological intervention prior to cross-sex hormones 
(Cohen-Kettenis, 1994). Males were given an antiandrogen, cyproterone acetate, which prevented 
erections and caused breast tissue to grow; females were given progestin to stop menstruation 
(Gooren & Delemarre-van de Waal, 1996). Johanna, for example, “fulfilled all necessary require-
ments for early treatment”: she did not favor girly things (though neither did her sisters), she 
was fond of soccer, she never dated in school (perhaps not surprising given that she was homo-
sexual), and her parents discovered her wearing a tight t-shirt to conceal her breasts (Cohen-Kettenis 
et al., 1998, p. 124). Brought to the clinic at 17, she was prescribed progestin for four months 
and then testosterone. Within two years Jaap (as Johanna had become) underwent mastectomy, 
hysterectomy, and oophorectomy, and obtained a new birth certificate. Evidence to support such 
early treatment came from the first 22 patients from the Utrecht clinic, interviewed in their 
twenties, from one to five years after surgery (Cohen-Kettenis & van Goozen, 1997; Kuiper & 
Cohen-Kettenis, 1988). They were compared to a larger group of transsexuals who had transi-
tioned later in adulthood in previous decades (Kuiper and Cohen-Kettenis 1988). Her former 
patients showed better psychological functioning and “more easily pass in the desired gender 
role” (Cohen-Kettenis & van Goozen, 1997, p. 270). One problem with the comparison is that 
they had transitioned in a more tolerant era. Another is the fact that they were still young; 
most had no sexual partner. Moreover they had not reached an age at which they might regret 
their inability to conceive children. (This group has not since been followed up.) Cohen-Kettenis’ 
initiative was praised by Money: he singled out her contribution to a conference in London as 
“the bravest” (1998, p. xviii).

Cohen-Kettenis had two collaborators at Amsterdam. One was Henriette Delemarre-van de 
Waal, a pediatric endocrinologist. She had expertise using the new GnRHa drugs—developed 
in the 1980s—to treat precocious puberty and other conditions (e.g. Schroor et al. 1995). The 
other was Louis Gooren, a psychiatrist and endocrinologist who was installed as the world’s 
first professor of transsexuality in 1989. His inaugural professorial lecture was addressed by 
Cohen-Kettenis and by Money, who flew over from Johns Hopkins University (Nederlands 
Tijdschrift voor Geneeskunde 1989). Like the pioneering generation who created transsexualism, 
Gooren saw gender dysphoria as an intersex condition: “there is a contradiction between the 
genetic, gonadal and genital sex on the one hand, and the brain sex on the other” and therefore 
“we must provide them with reassignment treatment which meets their needs” (Gooren, 1993, 
p. 238). This hypothesis was apparently vindicated when he coauthored an article in Nature 
showing that the volume of the central subdivision of the bed nucleus of the stria terminalis 
in six male-to-female transsexuals was closer to the volume found in females than in males 
(Zhou et al., 1995). “Unfortunately,” as he recently acknowledged, “the research has never been 
replicated” (Gooren, 2021, p. 50; see also Kreukels & Burke, 2020).

GnRHa was introduced as a treatment for gender dysphoria in two articles. Gooren and 
Delemarre-van de Waal (1996) proposed the “Feasibility of Endocrine Interventions in Juvenile 
Transsexuals.” More influential was a case study of the first “adolescent transsexual” treated 
with GnRHa (Cohen-Kettenis and van Goozen 1998). From the age of 5, FG “had made it 
very clear that I was supposed to be a boy” (FG, 2021, p. 131). It later transpired that FG was 
sexually attracted to women. FG’s father, an Italian with traditional views on gender, disapproved 
of his daughter’s masculinity, and serious conflict ensued. Extensive psychotherapy did not 
improve matters; FG wrote a suicide note at the age of 12. When FG was 13, Delemarre-van 
de Waal prescribed triptorelin.2 Three years later, around 1990, FG came to the Utrecht gender 
clinic, and Cohen-Kettenis was impressed by FG’s “boyish appearance” (Cohen-Kettenis, 2021, 
p. 115). The clinic provided therapy and introduced FG to other adolescent girls who identified 
as transsexual. (Whether FG was introduced to any adolescents who identified as lesbian is 
not recorded.) FG’s puberty suppression continued until the age of 18, when testosterone com-
menced, followed by multiple surgeries: mastectomy, hysterectomy, oophorectomy, and 
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metaidoioplasty. Awaiting the last surgery at the age of 20, FG was “happy with his life” and 
“never felt any regrets”; gender dysphoria was apparently cured (Cohen-Kettenis & van Goozen, 
1998, p. 247).

Puberty suppression remained exceptional for some years. By 2000, GnRHa had been admin-
istered to only 7 children under the age of 16 (Cohen-Kettenis et al., 2000). The new treatment 
regime was codified at VU Medical Center in Amsterdam, where Cohen-Kettenis was appointed 
professor of medical psychology in 2002, moving with her clinic. The “Dutch protocol” was 
published in an influential article in 2006, supported financially by Ferring Pharmaceuticals, the 
manufacturer of triptorelin (Delemarre-van de Waal & Cohen-Kettenis, 2006, p. S137). GnRHa 
could be administered to transsexuals as young as Tanner stage 2—marked by the first growth 
of pubic hair and for girls by budding breasts and for boys by growing testicles—as long as 
they had reached the age of 12. The adolescent would usually then begin “to live permanently 
in the role of their desired sex” (Delemarre-van de Waal & Cohen-Kettenis, 2006, p. S132). 
After some years of puberty suppression, the youth would start cross-sex hormones at the age 
of 16 and then surgeries at the age of 18. Eligibility criteria for puberty suppression appeared 
strict. First, gender dysphoria should have begun early in childhood, and dysphoria should have 
worsened with the onset of puberty. Second, the patient should be psychologically stable, and 
not suffer from other mental health problems. Third, the patient should have support from their 
family. As the protocol was formalized, the number of children undergoing puberty suppression 
increased markedly. Between 2000 and 2008, GnRHa was prescribed to 111 children, about one 
per month (de Vries et al., 2011). One of them was Valentijn de Hingh, the subject of a tele-
vision documentary (Nietsch, 2007). After a teacher was disconcerted by the boy’s passion for 
dolls, de Hingh at the age of 5 was diagnosed with gender dysphoria by Cohen-Kettenis (de 
Hingh, 2021). GnRHa was administered from the age of 12 in 2002.

The protocol as published was not always strictly followed by the clinicians. The minimum 
age of 12 for puberty suppression was not observed in every case (de Vries, 2010, p. 104). De 
Hingh had regular endocrinological checkups from the age of 10, presumably so that puberty 
suppression could commence as soon as Tanner stage 2 was reached. Likewise, cross-sex hor-
mones sometimes started before the age of 16, as young as 13.9 years (de Vries et al., 2011, p. 
2278). Family support was not essential, as the clinic administered GnRHa to a 14-year-old—who 
was institutionalized due to a physical handicap—against the parents’ objections (Cohen-Kettenis 
and Pfäfflin 2003). A British television documentary from the mid-1990s provides a glimpse of 
actual practice (Morse, 1996). The Wrong Body took three English young people to Amsterdam 
and Utrecht, to see transgender medicine at its most advanced. Fredd Foley, aged 13, met Gooren 
to learn about puberty suppression; this was around the time it was proposed in the medical 
literature (Gooren and Delemarre-van de Waal 1996). After returning to England and being 
refused GnRHa by the London clinic, Foley’s mother telephoned Gooren who agreed to write 
a three-month prescription of triptorelin. “If your child knows for sure he is transsexual,” he 
said, “I would not let puberty happen.” Gooren’s willingness to prescribe drugs for a child in 
another country, met briefly in front of the cameras, against the wishes of the child’s own psy-
chiatrist, hints that the assessment process was not always as rigorous as portrayed in the 
published literature. As Cohen-Kettenis said in the documentary, “it’s very difficult to give exact 
criteria, in some cases you have the feeling that the adolescent has thought about it and knows 
pretty well what she or he is doing.”

The Dutch protocol scrutinized

The Dutch protocol comprised not just a drug (GnRHa) and a treatment regime (from age 12 
or Tanner stage 2) but also two discursive claims. The first was reversibility. The initial article 
declared GnRHa to be “fully reversible; in other words, no lasting undesired effects are to be 
expected” (Gooren & Delemarre-van de Waal, 1996, p. 72). The phrasing hinted at the lack of 
actual evidence. Suppressing puberty for a short time, on the order of months, might be expected 

App.0558



JournAl of Sex & MArITAl TherApy 5

to have a negligible effect on a child’s development. Yet the Dutch protocol entailed suppression 
for up to four years (from age 12 to 16); for FG it lasted at least five years (from 13 to 18). It 
was implausible to claim that suppressing puberty for so many years would have no lasting 
effect if the child were to stop GnRHa and restart their natal sex hormones. On occasion this 
was acknowledged, as when Delemarre-van de Waal and Cohen-Kettenis’ (2006, p. S137) man-
ifesto stated that “It is not clear yet how pubertal suppression will influence brain development.” 
Ten years later, however, Cohen-Kettenis still claimed that puberty suppression was “completely 
reversible” (Cohen-Kettenis, 2016; see also de Vries et al., 2016). The postulate of reversibility, 
however implausible, helped to avoid the question of whether a child aged 12 (or below) could 
give consent to this endocrinological experiment. HBIGDA’s Standards of Care warned that 
cross-sex hormones “are not, or are not readily, reversible” (HBIGDA, 1985, p. 83). By pro-
nouncing GnRHa to be reversible, the Dutch protocol demarcated a boundary between one 
endocrinological intervention and another.

The second claim was that puberty suppression was a diagnostic tool. The case study of FG 
described GnRHa as an “aid in diagnosis and treatment” (Cohen-Kettenis & van Goozen, 1998). 
This echoed the conception of cross-sex hormones as “both therapeutic and diagnostic in that 
the patient requesting such therapy either reports satisfaction or dissatisfaction regarding the 
results” (HBIGDA, 1985, p. 85). GnRHa was posited to provide space for therapeutic exploration 
of gender identity, without the pressure of the physical changes accompanying puberty 
(Delemarre-van de Waal & Cohen-Kettenis, 2006). This claim was plausible, though it was also 
plausible that stopping normal cognitive, emotional, and sexual development would impede such 
exploration. In the event, the Dutch clinicians found that the diagnostic test invariably yielded 
the same result: “none of the [54] patients who were selected for pubertal suppression has 
decided to stop taking GnRHa” (Delemarre-van de Waal & Cohen-Kettenis, 2006, p. S136). This 
might be explained by a rigorous selection process. An alternative explanation is that puberty 
suppression becomes a self-fulfilling prophecy. Subsequent experience in the Netherlands and 
in other countries confirms the fact that 96%–98% of children who undergo puberty suppression 
continue to cross-sex hormones (Brik et al., 2020; Carmichael et al., 2021; Wiepjes et al., 2018).

The framing of GnRHa as diagnostic circumvented a problem recognized in the earliest 
articles. “Not all children with GID [Gender Identity Disorder] will turn out to be transsexuals 
after puberty,” acknowledged Cohen-Kettenis and Gooren (1999, p. 319). “Prospective studies of 
GID boys show that this phenomenon is more closely related to later homosexuality than to 
later transsexualism.” They cited three longitudinal studies of feminine boys (Green, 1987; Money 
& Russo, 1979; Zuger, 1984).3 The best known is Richard Green’s attempt at “studying pretrans-
sexuals” by selecting a group of “sissy boys” (Green, 1987, p. 12). After fifteen years, to his 
surprise, only one out of 44 was contemplating transsexuality, whereas two thirds had become 
bisexual or homosexual men. Given such studies, Cohen-Kettenis concluded that “most GID 
children under 12 will not grow up to become transsexuals” (Cohen-Kettenis & van Goozen, 
1997, p. 246). These findings were downplayed in subsequent publications; the key manifestos 
for the Dutch protocol did not mention homosexuality and did not cite any study of feminine 
boys (Cohen‐Kettenis et al., 2008; Delemarre-van de Waal & Cohen-Kettenis, 2006). The assertion 
that “GID persisting into early puberty appears to be highly persistent” rested on slender evi-
dence (Cohen‐Kettenis et al., 2008, p. 1895). The only relevant cited source described adolescents 
who had been first assessed at ages ranging from 13 to 18, a range extending well beyond early 
puberty (Smith et al., 2001). This source did not support the hypothesis that the probability of 
gender dysphoria persisting to adulthood jumped suddenly on the cusp of age 12, from under 
50% to virtually 100%. What is known is that most adolescents subjected to puberty suppression 
were homosexual. Of the first 70 adolescents referred to the Amsterdam clinic from 2000 to 
2008 and given GnRHa, 62 were homosexual while only 1 was heterosexual (de Vries et al., 2011).

The crucial advantage of puberty suppression was creating “individuals who more easily pass 
in to the opposite gender role” (Delemarre-van de Waal & Cohen-Kettenis, 2006, p. 155). The 
emphasis was on external appearance, especially height.4 That word appears 23 times in 
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Delemarre-van de Waal’s review of puberty suppression (Delemarre-van de Waal, 2014). There 
is one cursory reference to “loss of fertility.” The words orgasm, libido, and sexuality do not 
appear. This is curious because it was well known that men taking GnRHa for prostate cancer 
experience complete loss of erotic interest (Marumo et al., 1999). The drug is therefore licensed 
to chemically castrate men with sexual obsessions. Gooren was an early advocate for this usage. 
He warned that the side effects “may be very uncomfortable” for men with paraphilias (Gijs & 
Gooren, 1996, p. 279); no such warning accompanied his recommendation of the same drug 
for adolescents experiencing gender dysphoria. The Dutch clinicians did not ask whether blocking 
the normal development of erotic desire would affect their patients’ understanding of their own 
body and their interest in future sexual and romantic relationships.

One significant disadvantage of puberty suppression for males was not mentioned in the 2006 
manifesto for the Dutch protocol, though it had been raised at a conference in the previous 
year (GIRES, 2005). Stopping sexual development meant the penis did not grow, and so “the 
genital tissue available for vaginoplasty may be less than optimal” (Cohen‐Kettenis et al., 2008, 
p. 1895). This made it more likely that the orifice would need to be lined with a portion of 
the patient’s intestine rather than the inverted penis (van de Grift et al., 2020). Out of 49 patients 
at Amsterdam who started GnRHa at Tanner stage 2 or 3, 71% required intestinal vaginoplasty 
(van der Sluis et al., 2021). This procedure is more invasive, requiring a second surgical site, 
and it entails greater risk of complications such as rectal fistula. Surgical techniques have been 
refined so that the “possible occurrence of intestinal discharge could be kept under control” 
(Bouman, 2021, p. 141), but one quarter of the patients need further corrective surgeries (Bouman 
et al., 2016).

International adoption of the Dutch protocol

The Dutch protocol immediately attracted interest in other countries. Cohen-Kettenis and Gooren 
were already prominent in the field of transgender medicine, exemplified by their election to 
the Board of Directors of HBIGDA (the former served two four-year terms from 1995 and 2003, 
while the latter served one term from 1999). Puberty suppression soon entered HBIGDA’s 
Standards of Care in the Sixth Version, approved in 2001. It closely followed the Dutch protocol, 
but did not specify any minimum age. It was “recommended that the adolescent experience the 
onset of puberty in his or her biologic sex, at least to Tanner stage Two,” while also allowing 
earlier intervention on the recommendation of more than one psychiatrist (HBIGDA, 2001, p. 
10). Recall that the published evidence for the benefits of puberty suppression then comprised 
a single case study of one patient—FG—awaiting final surgery.

In the United States, adoption was led by Norman Spack, a pediatric endocrinologist. More 
than once he recalled “salivating” at the prospect of treating patients with GnRHa (Hartocollis 
2015; Spack 2008, xi). In 2007 he cofounded the Gender Management Service at Boston Children’s 
Hospital, which was the first dedicated clinic for transgender children in America. Its program 
was based on the Dutch model; the hospital sent a psychologist to Amsterdam to be trained 
by Cohen-Kettenis (Tishelman et al., 2015). From the outset the Boston clinic offered GnRHa 
at Tanner stage 2 or 3 with no minimum age (Spack et al. 2012). Spack joined Cohen-Kettenis, 
Gooren, and Delemarre-van de Waal on the Endocrine Society’s committee tasked with writing 
their first clinical guidelines for “transsexual persons,” which recommended GnRHa for children 
at Tanner stage 2 or 3 (Hembree et al., 2009). “There was an attitudinal shift to be able to say 
that the Endocrine Society supports this,” he later recalled (Ruttimann, 2013, p. 19). The shift 
is visible in data from 43 children’s hospitals on prescriptions of one GnRHa drug (histrelin 
acetate): it was never prescribed for gender dysphoria between 2004 and 2009 and was then 
prescribed to 92 patients from 2010 to 2016, most in the final years of the period (Lopez 
et al., 2018).

Oprah Winfrey Television broadcast the documentary I Am Jazz: A Family in Transition in 
2011 (Stocks, 2011). Its dramatic structure was similar to The Wrong Body, focusing on the 
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looming threat of puberty as Jazz Jennings reached the age of 11. Jennings had been diagnosed 
with gender dysphoria at the age of 3 and had appeared on national television at the age of 7, 
when the family created the TransKids Purple Rainbow Foundation (Jennings & Jennings, 2016). 
The documentary showed the family consulting with a pediatric endocrinologist, who confirmed 
that Tanner stage 2 had been reached. The denouement was not shown, but Jenning’s mother 
was clear: “you have to kinda nip puberty in the bud, you want to block it” (Stocks, 2011). 
Jennings did indeed commence puberty suppression some months later. The number of clinics 
for “gender-nonconforming children and adolescents” multiplied, and within a few years 32 of 
them advertised puberty blockers (Hsieh & Leininger, 2014).

England provides an example of adoption driven by patients rather than clinicians. The Wrong 
Body had promoted the Dutch approach to 3 million viewers (Nataf, 1999). Dissatisfaction at 
the cautious policy of the London clinic—still headed by its founder, Domenico Di Ceglie—
became increasingly vocal. Sustained pressure came from the parents of children who identified 
as transgender, organized in the Gender Identity Research and Education Society (GIRES) and 
Mermaids. GIRES obtained funding from medical charities to organize an international sympo-
sium in London in 2005 to develop consensus guidelines for endocrinological intervention, which 
was attended by Cohen-Kettenis, Delemarre-van de Waal, and Spack. GIRES (2006) warned that 
“those who can in any way afford to do so have to consider taking their children to the USA.” 
The first was Susie Green, later the chief executive of Mermaids. In 2007 she took her son 
Jackie, aged 12, to Boston to obtain GnRHa from Spack (Sloan, 2011). A presentation at Mermaids 
instructed parents in this medical tourism (Mermaids, 2007). Spack treated seven more British 
children over the next few years (Glass, 2012). The conflict between parents and clinicians 
climaxed in 2008, with two clashing conferences. The Royal Society of Medicine organized a 
meeting on adolescent gender dysphoria, which drew criticism for the lack of overseas speakers 
advocating for puberty blockers, even though it had invited Delemarre-van de Waal. The 
cofounder of GIRES, whose child had transitioned in their late teens two decades earlier, used 
the new epithet “transphobic” to describe the cautious clinicians (Groskop, 2008). Richard 
Green—the author of Sissy Boys, then in London as a visiting professor—quickly organized a 
rival conference to demand puberty suppression (Green, 2008). Speakers included the usual cast 
of clinicians, including Spack, and also patients and their parents, including two Dutch trans-
gender adolescents. The demand for puberty suppression was becoming irresistible.

Di Ceglie was soon replaced as director of the London clinic (renamed the Gender Identity 
Development Service and located at the Tavistock and Portman NHS Foundation Trust) by Polly 
Carmichael, a clinical psychologist. The clinic in 2011 began to offer GnRHa from the age of 
12, initially as part of an experimental study (Biggs, 2019b, 2019c). Before any outcomes were 
published, Carmichael declared success: “Now we’ve done the study and the results thus far have 
been positive we’ve decided to continue with it” (Manning and Adams, 2014). She even appeared 
on BBC Children’s Television to promote puberty suppression, in a documentary about a 13-year-
old girl who wanted to be a boy, Leo. Carmichael reassured Leo about GnRHa: “the good thing 
about it is, if you stop the injections, it’s like pressing a start button and the body just carries 
on developing as it would if you hadn’t taken the injection” (Niland, 2014). In 2015 the National 
Health Service adopted a policy of offering GnRHa for adolescents at Tanner stage 2, without 
age restriction (NHS England, 2015).

Evidence from the Amsterdam clinic

By the mid-2010s, then, the Dutch protocol was established as the standard for transgender 
medicine. It was apparently vindicated when longitudinal data was published on a cohort of 70 
adolescents referred to the clinic between 2000 and 2008 and then subjected to puberty sup-
pression. The lead author, Annelou de Vries, received her doctorate under the supervision of 
Cohen-Kettenis. Outcomes were initially measured as the patient was transitioning from GnRHa 
to cross-sex hormones, at ages ranging from 14 to 19. “Behavioral and emotional problems and 
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depressive symptoms decreased, while general functioning improved” (de Vries et al., 2011, p. 
2276). Outcomes were subsequently measured soon after the patient’s final surgery (vaginoplasty 
or mastectomy and hysterectomy with oophorectomy), at ages ranging from 19 to 22. The authors 
concluded that “gender dysphoria had resolved, psychological functioning had steadily improved, 
and well-being was comparable to same-age peers” (de Vries et al., 2014, p. 696).

When scrutinized, however, the evidence is less persuasive. The sample was small: final out-
come measures were available for subsets of patients numbering between 32 and 55. The finding 
that gender dysphoria had resolved depended on the Utrecht Gender Dysphoria Scale and the 
Body Image Scale, which have separate questionnaires for each sex. The researchers switched 
versions over the course of the study (Levine et al., 2022). A boy who wanted to become a girl, 
for example, answered the male questionnaires at baseline before puberty suppression, and then 
the female versions following surgery—so would be rating agreement with the statement “I hate 
menstruating because it makes me feel like a girl” (C. Schneider et al., 2016) and satisfaction 
with “ovaries-uterus” (Lindgren & Pauly, 1975). The inclusion of such meaningless questions 
compromises the measurement of change in gender dysphoria. The results after surgery exclude 
eight patients who refused to participate in the follow-up or were ineligible for surgery, and 
one patient killed by necrotizing fasciitis during vaginoplasty. The authors did not mention the 
fact that this death was a consequence of puberty suppression: the patient’s penis, prevented 
from developing normally, was too small for the regular vaginoplasty and so surgery was 
attempted with a portion of the intestine, which became infected (Negenborn et al., 2017). A 
fatality rate exceeding 1% would surely halt any other experimental treatment on healthy teenagers.

One inevitable limitation of the study was the measurement of results soon after surgery, 
which repeated the problem with the first study of adolescent transsexuals (Cohen-Kettenis & 
van Goozen, 1997). As Cohen-Kettenis notes, “a truly proper follow-up needs to span a mini-
mum period of 20 years” (Cohen-Kettenis, 2021, pp. 117–118). A subsequent follow-up of this 
cohort is in preparation (Bazelon, 2022). The only long-term outcome published in the literature 
is that of the very first patient, FG, who was followed up again at the age of 35. FG did not 
regret transition, but scored high on the measure for depression. Owing to “shame about his 
genital appearance and his feelings of inadequacy in sexual matters,” he could not sustain a 
romantic relationship with a girlfriend (Cohen-Kettenis et al., 2011, p. 845). Ironically, a “strong 
dislike of one’s sexual anatomy” is one of the diagnostic criteria for gender dysphoria in children 
(according to DSM-5), and so in this respect it is not clear how the dysphoria had been resolved. 
The clinicians were more interested in FG’s height, which they compared punctiliously to the 
Italian as well as the Dutch height distribution. Cohen-Kettenis concluded that “the negative 
side effects are limited” (Cohen-Kettenis et al., 2011, p. 843). Delemarre-van de Waal’s (2014,  
p. 194) summary was even more optimistic: “He was functioning well psychologically, intellec-
tually, and socially.” Now aged 48, FG has given two recent interviews. FG’s situation seems to 
have improved, and he now has a serious girlfriend. He describes puberty suppression as 
“life-saving” in his case (FG, 2021, p. 132) but also recommends that it should require a sig-
nificant assessment process (Bazelon, 2022). In a recent interview, Valentijn de Hingh, who at 
the age of 31 now identifies as non-binary, emphasizes that “diagnosis and treatment at a young 
age were not wrong.” At the same time, de Hingh wonders “wasn’t that very young? To have 
been seeing a psychologist, having been examined and diagnosed from the age of five” (de 
Hingh, 2021, p. 182).

Replicating the Dutch results

An international study of puberty suppression—involving London and Boston as well as 
Amsterdam—was first mooted in 2005 (GIRES, 2005). The Boston clinic dropped out, but 
eventually an experiment along Dutch lines was begun in London in 2010. The entry criteria 
were “consistent with the protocol used at the Amsterdam Gender Clinic” (Viner et al., 2010, 
p. 6) and the outcome measures replicated those used by the Amsterdam longitudinal study (de 
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Vries et al., 2011, 2014). From 2011 to 2014, 44 adolescents aged from 12 to 15 years commenced 
puberty suppression. Outcomes for all subjects after two years on GnRHa were thus collected 
by 2016. Preliminary results were presented to the World Professional Association for Transgender 
Health (as HBIGDA had been renamed) in Amsterdam. In her keynote address, Carmichael 
observed that “our results have been different to the Dutch” (Carmichael, 2016). According to 
one presentation, adolescents after one year of GnRHa “report an increase in internalising prob-
lems and body dissatisfaction, especially natal girls” (Carmichael et al., 2016). Another presentation 
was also negative: “Expectations of improvement in functioning and relief of the dysphoria are 
not as extensive as anticipated, and psychometric indices do not always improve nor does the 
prevalence of measures of disturbance such as deliberate self harm improve” (Butler, 2016). 
These conference papers were not published as articles, following the typical fate of medical 
experiments that fail to produce positive results (Johnson & Dickersin, 2007).

Instead, the London clinic published an article claiming that “adolescents receiving also puberty 
suppression had significantly better psychosocial functioning after 12 months of GnRHa … 
compared with when they had received only psychological support” (Costa et al., 2015, p. 2206). 
The group subjected to puberty suppression were aged between 13 and 17, and must have 
included some of the 44 experimental subjects. This group comprised 101 adolescents at the 
outset, diminishing to 35 after twelve months. This high rate of attrition was not explained in 
the article. Anyway, the data showed no statistically significant difference between the group 
given GnRHa and counseling and the group given only counseling (Biggs, 2019a).

The full outcomes from the experiment were published following a protracted campaign 
involving publicity in newspapers and television (e.g. Tominey & Walsh, 2019), complaints to 
the ethics committee which approved the research (Health Research Authority, 2019), a 
Parliamentary question (Blackwood of North Oxford, 2019), and a judicial review (Keira Bell 
and Mrs A v Tavistock NHS Trust, 2020). Out of the 44 subjects in the experiment, all but one 
transitioned to cross-sex hormones. Outcomes were taken after 12 months of puberty suppression 
for all patients, and after 24 months for the subset waiting to reach the age of 16 when they 
could start cross-sex hormones. The headline finding was that “GnRHa treatment brought no 
measurable benefit nor harm to psychological function in these young people,” and gender 
dysphoria likewise did not improve (Carmichael et al., 2021, p. 20). This is all the more sur-
prising because a placebo response would be expected in patients who had volunteered to pioneer 
this intervention in Britain (Kirsch, 2019). There was no disaggregation by sex, which is unfor-
tunate because outcomes were evidently worse for natal girls than for boys (Biggs, 2020; 
Carmichael et al., 2016).

The researchers did not compare their findings to the outcomes from the Amsterdam clinic 
after puberty suppression (de Vries et al., 2011). Comparison is undertaken here, using available 
data on two question batteries.5 The Youth Self-Report (YSR) enables the adolescent to describe 
their problems, while the Child Behavior Checklist (CBCL) provides a parent’s assessment. YSR 
and CBCL each yield three T-scores: one for Internalizing Problems like anxiety; one for 
Externalizing Problems like anger; and a Total Problem score, combining these two along with 
other problems such as social isolation (Achenbach & Rescorla, 2001). T-scores are normalized 
relative to reference scores (for males and for females aged 12–18), with a mean of 50 and 
standard deviation of 10. The Amsterdam clinic reported these measures for 54 subjects, com-
pared to 41 for the London clinic. The two samples were similar at the outset of puberty sup-
pression: the mean age at Amsterdam was 14.8, the median at London was 13.6; females 
comprised 53% of the Amsterdam sample, 43% of the London one. Figure 1 depicts the mean 
scores at baseline before the commencement of puberty suppression, along with the 95% con-
fidence interval. There was no discernible difference between the Amsterdam and London samples 
in any component of CBCL or YSR. At the Amsterdam clinic, the subjects completed the ques-
tionnaires again when they transitioned to cross-sex hormones, after a mean of 1.9 years. At 
the London clinic, the questionnaires were completed at 12-month intervals, and so I take the 
latest available before the end of puberty suppression; the mean duration is 1.4 years. Figure 2 
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shows how the scores changed since baseline. The Amsterdam sample improved—fewer problems 
were reported by the subjects and their parents—on all six measures (p = .000004 … .003). The 
London sample, by contrast, experienced no discernible change (p = .16 … .82). With one 
exception (YSR Externalizing Problems), the differences between the change in Amsterdam and 
the change in London are statistically significant (p = .0006 … .03, assuming equal variance).

The London clinic’s failure to replicate the positive results found by the Amsterdam clinic 
after puberty suppression demonstrates that the Dutch results cannot be extrapolated to other 
countries. The reason for the failure to replicate could perhaps lie in the quality of care offered 
by the clinics or in the characteristics of their patients. Although the two samples had indistin-
guishable baseline scores on YSR and CBCL, on another measure of psychological functioning—the 
Children’s Global Assessment Scale (CGAS), which is scored by the clinician—the adolescents 
attending the London clinic were significantly worse at the outset. This fits the general pattern 
in adolescents referred to European gender clinics: those at Amsterdam have fewer psychological 
problems and better peer relationships than those at London (de Graaf et al., 2018). The failure 

Figure 1. psychological functioning before puberty suppression with Gnrha. the circle shows the mean T-score at baseline. 
the line traces the 95% confidence interval. N = 54 at amsterdam, 41 at london. Data from de Vries et al. (2011, table 2) and 
Carmichael et al. (2021).

Figure 2. Change in psychological functioning after puberty suppression with Gnrha. the bar shows the change in T-score 
from baseline; negative values indicate reduced problems. the line traces the 95% confidence interval. N = 54 at amsterdam, 
41 at london. Data reported from de Vries et al. (2011, table 2) and Carmichael et al. (2021).
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to replicate could simply exemplify a general phenomenon in medicine (and science generally): 
a large effect found in a nonrandomized study with a small sample usually either declines in 
magnitude or disappears altogether in subsequent studies (e.g. Ioannidis, 2005). Given the London 
clinic’s failure to find favorable results after puberty suppression, it has no incentive to follow up 
the 43 subjects who transitioned to cross-sex hormones and potential surgery. It loses track of 
all its patients after the age of 18, blaming “the frequent change in nominal and legal identity, 
including NHS number in those referred on to adult services” (Butler et al., 2018, p. 635).

One other clinic has published a comparable longitudinal study of puberty suppression. The 
Hamburg Gender Identity Service followed 11 adolescents who were administered GnRHa for 
an average of one year, but such a tiny sample provides insufficient statistical power for any 
conclusions (Becker-Hebly et al., 2021). Three American studies of puberty suppression have 
been published: from Stony Brook (Achille et al., 2020), Dallas (Kuper et al., 2020), and Seattle 
(Tordoff et al., 2022).6 None tried to replicate the Amsterdam and London longitudinal studies, 
choosing completely different measures, with one exception (BIS is used by Kuper et al., 2020). 
Each introduced a different set of measures: Quick Inventory of Depressive Symptoms, Screen 
for Child Anxiety Related Emotional Disorders, Center for Epidemiologic Studies Depression 
Scale, Quality of Life Enjoyment and Satisfaction Questionnaire, Generalized Anxiety Disorder 
7-item scale, and the Patient Health Questionnaire 9-item scale. The last scale was common to 
two studies, but even they were not comparable: one used the version for teenagers, the other 
the adult version which the researchers chose to dichotomize. All the samples were tiny: 19, 23 
(including an unspecified number of males given anti-androgens and females given medroxy-
progesterone rather than GnRHa), and 25. Results were reported inconsistently: sometimes the 
outcomes for the sample subjected to puberty suppression were combined with a much larger 
sample on cross-sex hormones; sometimes the parameters of complex multivariate models were 
reported while the within-subject change during puberty suppression was concealed (Singal, 
2022). Finally, some results were vitiated by high—and unexplained—rates of attrition: 47% of 
the subjects in one study were excluded because they failed to fill in the questionnaires at three 
points in time (Achille et al., 2020). What is frustrating is that if these researchers had simply 
followed the methods of de Vries et al. (2011), these three small samples would have contributed 
to cumulative knowledge. Finally, a large-scale American study recruited 90 subjects for puberty 
suppression—from Boston, Chicago, Los Angeles, and San Francisco—between 2016 and 2018 
(Olson-Kennedy et al., 2019). Outcomes after 24 months have evidently been collected, but only 
baseline results have been published (Chen et al., 2021).

Evidence on side effects

On the side effects of puberty suppression, there is most evidence on bone density. That GnRHa 
would cause “an insufficient formation of bone mass” was initially dismissed “of no great con-
cern” (Gooren & Delemarre-van de Waal, 1996, p. 72). Then it was recognized that patients 
could “end with a decreased bone density, which is associated with a high risk of osteoporosis” 
(Delemarre-van de Waal & Cohen-Kettenis, 2006, p. S134). The detrimental effect of GnRHa 
on the accrual of normal bone mass has been documented in several longitudinal studies from 
the Amsterdam clinic (Klink et al., 2015; Schagen et al., 2020; Stoffers et al., 2019; Vlot et al., 
2017), the London clinic (Biggs, 2021; Joseph et al., 2019), and a clinic in Ottawa (Navabi et al., 
2021). Less obviously, adolescents who seek GnRHa for gender dysphoria have a lower distri-
bution of bone density compared to the population of the same sex and age (see also Lee et al., 
2020). This reflects in part the high prevalence of eating disorders.

Bone mineral density (BMD) is measured by a dual energy X-ray absorptiometry scan over 
the spine and the hip. The absolute value of BMD is standardized as a Z-score, expressing this 
individual’s BMD relative to the population of the same sex and age. BMD can be adjusted for 
height to derive the volumetric bone mineral apparent density (BMAD), which is likewise stan-
dardized as a Z-score. A Z-score below −2 is considered low; it indicates bone density in the 
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lowest 2.3% of the population. The salience of this threshold is revealed by the London clinic’s 
protocol which required both spine and hip Z-scores to exceed −2 to be eligible for GnRHa 
(Viner et al., 2010). This was subsequently relaxed “in exceptional circumstances” if clinicians 
“feel that on the balance of risks, pubertal suppression is an appropriate option despite risks of 
osteoporosis in later adult life” and patients “understand the risks of GnRH analogue treatment 
for bone density (i.e. risks of later osteoporosis)” (Viner et al., 2012).

Most studies of bone density after puberty suppression summarize the distribution of Z-scores 
by mean and standard deviation; only two provide information on the lower tail of the distri-
bution, which is what matters clinically. At the Amsterdam clinic, 56 transgender adolescents 
were treated with GnRHa, commencing at ages ranging from 11 to 18, for an average duration 
of 1.7 years. After puberty suppression, the minimum Z-score for spine BMAD was −2.4, and 
the minimum hip BMAD was −3.4 (Vlot et al., 2017). Normally we would expect to find a 
Z-score below −3 in only 0.13% of the population—1 in 741. At the London clinic, 24 adoles-
cents were treated with GnRHa, commencing at ages ranging from 12 to 14, for a duration of 
24 months. After puberty suppression, the hip BMD Z-score was below −2 for 7 patients. The 
spine BMD Z-score was below −2 for 7 patients, including 4 patients with Z-score below −3; 
the spine BMAD Z-score was below −2 for 8 patients, including 3 with Z-score below −3 (Biggs, 
2021). Clearly, then, a significant minority of patients have abnormally low bone density after 
puberty suppression. The subsequent administration of cross-sex hormones increases bone mass, 
but Z-scores remain below the baseline recorded at the outset of puberty suppression (Klink 
et al., 2015; Stoffers et al., 2019; Vlot et al., 2017), with the possible exception of females who 
take testosterone after starting GnRHa early in puberty (Schagen et al., 2020).

What is not clear is the consequence of abnormally low bone density. Information on frac-
tures, for example, has been published only for adults taking cross-sex hormones who had not 
undergone puberty suppression (Wiepjes et al., 2020). Anecdotally, a female patient at the London 
clinic who started GnRHa at age 12 then experienced four broken bones by the age of 16 
(Bannerman, 2019). A Swedish television documentary discovered one female who was given 
GnRHa from age 11 to 15 by the Karolinska University Hospital in Stockholm, and now suffers 
from severe osteoporosis, including continual skeletal pain (SVT, 2022). This case—along with 
two others whose puberty suppression was terminated following concerns about bone density—led 
Sweden to restrict the use of GnRHa for adolescents with gender dysphoria.

The effects of puberty suppression on emotional and cognitive development are more difficult 
to ascertain, but more consequential as they could potentially affect the capacity to consent to 
cross-sex hormones and surgery. One case report of puberty suppression commencing just before 
age of 12 measured a drop in IQ by 10 points after 28 months (M. A. Schneider et al., 2017). 
A single case is insubstantial, of course, but there are similar findings from children treated 
with GnRHa for precocious puberty. A study of 25 children measured a drop of 7 points after 
two years (Mul et al., 2007); another study found a gap of 8 points between 15 treated children 
and a matched control group (Hayes, 2017; Wojniusz et al., 2016). Unfortunately the Amsterdam 
clinic’s longitudinal study of puberty suppression measured IQ only at baseline and did not 
measure it again (de Vries et al., 2011, 2014). A small study from the clinic found that 8 ado-
lescent males undergoing puberty suppression performed worse in a test of executive functioning 
than three control groups; the differences are statistically significant, but the samples are small 
(Staphorsius et al., 2015). Randomized control trials of non-human animals provide evidence of 
the substantial effects of puberty suppression. In sheep, GnRHa impairs spatial memory, and 
this effect remains after the treatment is stopped—thus demonstrating the irreversibility of 
puberty suppression (Hough et al. 2017a; 2017b). Counterintuitively, GnRHa also leads to greater 
differences between males and females in foraging behavior (Wojniusz et al., 2011). In mice, the 
effects of GnRHa vary by sex: males develop stronger preference for other males and an increased 
stress response; females exhibit increased anxiety and despair-like behavior (Anacker et al., 2021).

Even less is known about the effects of puberty suppression on sexual functioning. Jennings, 
who started on GnRHa at the age of 11, has no libido and cannot orgasm. Jennings’ surgeon, 

App.0566



JournAl of Sex & MArITAl TherApy 13

Marci Bowers, who has performed over 2,000 vaginoplasties, acknowledges that “every single 
child … who was truly blocked at Tanner stage 2, has never experienced orgasm. I mean, it’s 
really about zero” (Bowers, 2022). This remark refers to males. The effects of puberty suppression 
at such an early stage on females is unknown. FG is reportedly able to orgasm (de Vries et al., 
2011). One patient at the London clinic who took GnRHa from the age of 12 to 16 but did 
not continue to cross-sex hormones has experienced no sexual desire in the two years since 
ceasing GnRHa (Bannerman, 2022). According to de Vries, orgasm is “a very interesting and 
so far not studied question” (Klotz, 2022).

Conclusion

The use of GnRHa to suppress puberty has proved more popular than could have been envisaged 
in the mid-1990s. It has become the international standard for treating gender dysphoria and 
has attracted increasing numbers of patients. Down to 2015, the Amsterdam clinic administered 
GnRHa to a total of 333 youth aged under the age of 18 (Wiepjes et al., 2018). From 2012 to 
2020, the London clinic administered GnRHa to 344 children under the age of 15. Both clinics 
were overwhelmed by referrals from the mid-2010s, and the lengthening waiting lists provided 
scope for unscrupulous commercial operations. GenderGP, for example, is a company registered 
in Singapore and owned by a Welsh doctor which will diagnose a 9-year-old with gender dys-
phoria over video and prescribe GnRHa on the same day (Medical Practitioners Tribunal Service, 
2022). The total number of patients subjected to puberty suppression, worldwide, must run to 
several thousand. The proponents of GnRHa never reassessed the rationale for the intervention 
as the numbers multiplied. It is one thing to assert that very rare cases of extreme gender 
dysphoria—one per year in the Netherlands in the late 1990s—should be treated as juvenile 
transsexuals. It is another to make this claim for numerous adolescents—currently over a hun-
dred a year in the Netherlands. Given the fact that gender dysphoria lacks an objective diagnosis, 
the potential for puberty suppression is expansive. When a recent survey in one American school 
district found 7% of students identifying as “gender diverse,” the authors urged that all receive 
“access to gender affirming care,” which in effect means giving GnRHa on request (Kidd et al., 
2021, p. 3).7

Whether the availability of puberty suppression has increased demand is a question that 
should be raised. Taking GnRHa early in puberty promises a more passable resemblance to the 
opposite sex, and this is why it proved so fascinating to television audiences. It is no coincidence 
that media coverage of transgender youth focuses on those who suppressed puberty at a young 
age, most famously Jennings. Positive media coverage is known to increase referrals to gender 
clinics, at least over the short term (Indremo et al., 2022; Pang, de Graaf, et al., 2020). Although 
Dutch clinicians advise against “a complete social transition … before the very early stages of 
puberty” (de Vries & Cohen-Kettenis, 2012, pp. 308–309), the availability of GnRHa now makes 
it feasible for parents to treat a young child as the opposite sex, which guarantees that the child 
will experience the onset of puberty as catastrophic and thus demand endocrinological inter-
vention. For boys, social transition prior to puberty is a powerful predictor of gender dysphoria 
persisting into adolescence, even controlling for the degree of dysphoria in childhood (Steensma 
et al., 2013). This pathway is illustrated by interviews with 30 British parents who had started 
raising their children as the opposite sex between the ages of 3 and 10. According to one parent, 
“If you don’t give a child puberty-blockers there is a consequence—it’s not that nothing happens. 
There’s a massive consequence” (Horton, 2022, p. 13). Another candidly described their child’s 
attitude to counseling at the gender clinic: “at the end of the day, he’s just gonna say whatever 
it is, that makes you shut up, so that he can get the blocker” (Horton, 2022, p. 14).

What has happened to the majority of children with gender dysphoria who used to grow up 
into gay or lesbian adults? The original articles promoting GnRHa (Cohen-Kettenis & van 
Goozen, 1998; Gooren & Delemarre-van de Waal, 1996) hypothesized that children whose dys-
phoria persisted to the age of 12 were destined to become transsexual. This arbitrary age threshold 

App.0567



14 M. BIGGS

was soon forgotten. Outside the Netherlands, GnRHa was adopted with no minimum age, and 
has been prescribed to children as young as 8 years old.8 Delemarre-van de Waal eventually 
advocated for GnRHa to be administered before Tanner stage 2, “right at the onset of puberty,” 
followed quickly by cross-sex hormones (Delemarre-van de Waal, 2014, p. 202). And of course 
the transsexual pathway now begins long before puberty, with social transition and psychological 
diagnosis. As de Hingh observes, “a diagnosis says you’ve got a problem that needs to be treated 
… The medical process, with pills and protocols, takes over the normal process of identification 
formation” (de Hingh, 2021, pp. 182–183). Clinicians need to explain how they are sure that 
some of the adolescents being prescribed GnRHa would not have grown into gay or lesbian 
adults, with their sexuality and fertility intact.

The article that introduced puberty suppression to the medical literature was accurately titled: 
this endocrinological intervention is designed for juvenile transsexuals (Gooren & Delemarre-van 
de Waal, 1996). This fact should not be obscured by claiming that puberty suppression is 
reversible and diagnostic. It is not diagnostic because over 95% of adolescents given GnRHa 
will continue to cross-sex hormones, and this fraction has not declined even as the number of 
youths subjected to GnRHa has multiplied by two orders of magnitude. The claim for revers-
ibility was contradicted from the outset by the unknown effect of puberty suppression on brain 
development. Irreversibility has now been demonstrated by randomized control trials in non-
human animals. The central justification for puberty suppression was that it increases outward 
resemblance to the opposite sex and requires less surgical intervention. Paradoxically, however, 
early puberty suppression for males will most likely make subsequent genital surgery more 
risky—this is what killed one of the initial Dutch cohort—with worse results.

Evidence for the benefits of puberty suppression must be acknowledged as slender. Decisions 
made by clinicians have prevented the collection of robust evidence. The Dutch proponents of 
GnRHa chose not to conduct a randomized control trial, giving two reasons (de Vries et al., 
2011). Firstly, adolescents would have refused to participate, which does not make sense unless 
they could have obtained GnRHa from another source. Secondly, it would have been unethical 
to withhold GnRHa from the control group, because the clinicians believed the treatment to be 
beneficial—this rationale is circular because discovering whether a treatment is truly beneficial 
requires a randomized control trial. A lesson can be drawn from the use of GnRHa to pause 
precocious puberty. This was supposed to mitigate short stature, as was apparently shown by 
small uncontrolled studies (Hayes, 2016), but this effect was called into question by a randomized 
control trial (Cassio et al., 1999). When the London clinic designed a study to replicate the 
findings from Amsterdam, the same reasons for avoiding a randomized control study were 
repeated, along with an argument that subjects would soon realize whether they were receiving 
treatment or placebo (Viner et al., 2010). Yet this had been no impediment to the trial for 
children with early puberty.

The decision to rely on uncontrolled studies was exacerbated by other decisions. The Dutch 
clinicians chose incommensurable scales to measure gender dysphoria, which calls into question 
their finding that dysphoria declined following cross-sex hormones and surgery. Worse still, 
American clinicians eschewed the measures of psychological functioning used by the Amsterdam 
and London clinics (YSR, CBCL, and CGAS), thus ensuring that their tiny samples could not 
contribute to cumulative knowledge. One final point to remember in evaluating published studies 
is that the field of transgender medicine is subject to the same publication bias as every other 
field: unsuccessful results will not be published. This bias is illustrated by the London clinic’s 
attempt to replicate the Amsterdam clinic’s findings: the lack of improvement on GnRHa appeared 
in print only after the clinic was taken to the High Court of Justice for England and Wales.

While the use of GnRHa to suppress puberty helped to create the juvenile transsexual, it 
could now be creating another “new way of being a person” (Wren, 2020): a sexless adult. This 
follows from the premise that natal puberty can be a kind of disease, and therefore failure to 
prevent an “irreversible development of secondary sex characteristics … may be considered 
unethical” (de Vries et al., 2011, p. 2282). Although the Dutch protocol envisages GnRHa as a 

App.0568



JournAl of Sex & MArITAl TherApy 15

preparatory phase before cross-sex hormones—imagined as undergoing puberty of the opposite 
sex—the logical conclusion is that hormones of either sex can be treated as vectors of disease. 
An Australian girl, Phoenix, was socially transitioned into a nonbinary identity at the age of 5 
and took GnRHa from age 11. Reaching the age of 16, Phoenix refused to take testosterone 
because “remaining in an androgynous, peripubertal state is the only way their body can truly 
reflect their non-binary gender identity” (Notini et al., 2020, p. 743). The clinicians agreed to 
provide perpetual puberty suppression, despite the known deleterious physical effects—most 
obviously on bone density—and despite the unknown effects on emotional and cognitive devel-
opment—which would affect Phoenix’s capacity to consent. Phoenix is not the only individual 
seeking indefinite puberty suppression (Pang, Notini, et al., 2020). Such cases are still exceptional. 
But cases like FG also used to be exceptional.

Notes

 1. The literature sometimes refers to GnRH (or LHRH) analogues, which is a broader classification compris-
ing antagonists as well as agonists.

 2. The pediatric endocrinologist was not named in the original article, but her identity is clear from later 
sources (e.g. Delemarre-van de Waal, 2014). FG is known as “B” in the published literature.

 3. Bailey and Zucker (1995) had by then reviewed four additional prospective studies in the same vein as well 
as numerous retrospective ones. Later prospective studies demonstrated that girls who manifested cross-gender 
behavior as infants were also more likely to grow up as lesbian, though the association was weaker than 
for boys (e.g. Li et al., 2017).

 4. Pediatric endocrinology’s obsession with height has motivated the use of artificial estrogen to accelerate 
puberty in girls judged as too tall (Cohen & Cosgrove, 2009) and the use of GnRHa to delay puberty in 
girls judged as too short (Hayes, 2016).

 5. A previous comparison (Biggs, 2020) included only 30 subjects from the London clinic and measured outcomes 
after 12 months. The Stata do-file is posted on Harvard dataverse at https://doi.org/10.7910/DVN/QPRCR1.

 6. De Vries (2022) also cites a study from Kansas City (Allen et al., 2019) which includes an unknown num-
ber of children subjected to GnRHa before cross-sex hormones, but it took no baseline measure before 
puberty suppression.

 7. The authors calculate the “gender diverse” proportion as 9% because they omit students who skipped the 
question (Kidd et al., 2021). It is more plausible to include the latter in the denominator, which yields 7%.

 8. The London clinic referred a 7-year-old for endocrinological intervention, but it is not known whether 
GnRHa was actually prescribed before she turned 8 (Butler et al., 2022).
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Abstract

Background

In adolescents with severe and persistent gender dysphoria (GD), gonadotropin releasing

hormone analogues (GnRHa) are used from early/middle puberty with the aim of delaying

irreversible and unwanted pubertal body changes. Evidence of outcomes of pubertal sup-

pression in GD is limited.

Methods

We undertook an uncontrolled prospective observational study of GnRHa as monotherapy

in 44 12–15 year olds with persistent and severe GD. Prespecified analyses were limited to

key outcomes: bone mineral content (BMC) and bone mineral density (BMD); Child Behav-

iour CheckList (CBCL) total t-score; Youth Self-Report (YSR) total t-score; CBCL and YSR

self-harm indices; at 12, 24 and 36 months. Semistructured interviews were conducted on

GnRHa.

Results

44 patients had data at 12 months follow-up, 24 at 24 months and 14 at 36 months. All had

normal karyotype and endocrinology consistent with birth-registered sex. All achieved sup-

pression of gonadotropins by 6 months. At the end of the study one ceased GnRHa and 43

(98%) elected to start cross-sex hormones.

There was no change from baseline in spine BMD at 12 months nor in hip BMD at 24 and

36 months, but at 24 months lumbar spine BMC and BMD were higher than at baseline

(BMC +6.0 (95% CI: 4.0, 7.9); BMD +0.05 (0.03, 0.07)). There were no changes from base-

line to 12 or 24 months in CBCL or YSR total t-scores or for CBCL or YSR self-harm indices,

nor for CBCL total t-score or self-harm index at 36 months. Most participants reported
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positive or a mixture of positive and negative life changes on GnRHa. Anticipated adverse

events were common.

Conclusions

Overall patient experience of changes on GnRHa treatment was positive. We identified no

changes in psychological function. Changes in BMD were consistent with suppression of

growth. Larger and longer-term prospective studies using a range of designs are needed to

more fully quantify the benefits and harms of pubertal suppression in GD.

Introduction

Gender dysphoria (GD) describes the experience of incongruence between an individual’s

experienced gender and the sex they were assigned at birth. GD [1] in children and young peo-

ple, also known as Gender Incongruence [2] and previously known as Gender Identity Disor-

der (GID), is associated with considerable distress or impairment in social, school or other

important areas of functioning [3,4]. Interventions include psychosocial support, therapy and

medical or surgical interventions to align the body with the identified gender [3,5]. Terminol-

ogy in this field can be challenging [6]. Here we use birth-registered sex to refer to the sex

assigned at birth by clinicians based upon external genitalia [6]. Gender identity refers to a

young person’s personal sense of their gender. We use the terms ‘continuation’ and ‘discontin-

uation’ to refer to GD across childhood and adolescence.

GD in adolescence is highly likely to continue into adult life where gender dysphoria per-

sists after the onset of puberty [3]. Those with earlier onset or more intense GD and those in

whom the development of secondary sexual characteristics in puberty is associated with

increasing gender dysphoria or psychological distress are more likely to have persistent GD

[3,7]. In adolescents with severe and persistent GD, international [8] and national [9–11]

guidelines recommend the use of treatments to suppress the rise in sex hormones (oestradiol

or testosterone) in young people during puberty. Gonadotropin releasing hormone analogues

(GnRHa) are synthetic peptides that work by stimulating gonadotropin release in a tonic fash-

ion which desensitises the gonadotropin receptors, resulting in reversible suppression of sex

hormone production.

In GD, GnRHa can be used from the early/middle stages of puberty with the aim of delay-

ing irreversible and unwanted pubertal body changes and giving young people the opportunity

to explore their gender identity during a period when puberty is not advancing [3]. This period

also allows clinicians more time to assess the stability of young people’s gender identity [6].

Despite this treatment being given in mid-puberty it is also called early puberty suppression,

where ‘early’ refers to earlier than the historic practice of suppression after completion of

puberty.

Pubertal suppression is currently practised in the majority of international centres across

Europe, the Americas and Australasia, as evidenced by a recently published survey of 25 inter-

national centres by the European Society of Paediatric Endocrinology (ESPE) [12]. Pubertal

suppression with GnRHa as monotherapy is a time-limited strategy, due to the potential for

side effects with long-term use. In the UK, for those commencing under age 15 years, use of

GnRHa alone ceases after 16 years when young people face a decision to return to the sex hor-

mones produced by their body or begin cross-sex hormones [5]. There are limited data on the

outcomes of pubertal suppression in the treatment of young people with GD [3,13]. A recent
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systematic review included data on the physical and mental health outcomes of pubertal sup-

pression using GnRHa in over 500 young people [4]. Longer-term follow-up data on pubertal

suppression in GD are limited to individuals from four cohorts [14–19].

In 2011 a study was begun to evaluate the proximal outcomes of mid-pubertal suppression

using GnRHa in young people with persistent GD (see http://gids.nhs.uk/our-early-

intervention-study). Use in the UK began after mid-pubertal suppression had been incorpo-

rated into international guidelines [20] and had become available in the USA [21,22], the

Netherlands [15], Australia [23] and a number of European countries. The Gender Identity

Development Service (GIDS) at the Tavistock and Portman NHS Foundation Trust, London,

is a national service for children and young people with GD, drawing from England, Wales

and Ireland. Mid-pubertal suppression was offered by the GIDS from 2011 initially only within

an ethically approved uncontrolled observational research study with prospective data collec-

tion, where all participants received GnRHa. We anticipated that we would recruit 10–15

young people per year for 3 years and follow them up to the end of monotherapy with GnRHa.

At the time, a randomised controlled study was not considered feasible due to very small num-

bers and inability to retain participants in the control arm, as the control treatment would

have resulted in progression into near complete puberty and an increasing number of UK fam-

ilies were accessing mid-pubertal suppression internationally. Allocation blinding was also not

considered feasible in young people using a product requiring monthly injections.

Here we describe the short-term outcomes of 44 young people with GD from this research

cohort, recruited aged 12–15 years and followed to the end of GnRHa monotherapy after age

16 years. This paper describes their medical, psychological and social outcomes during the

GnRHa treatment pathway up to the point of decisions about whether or not to undertake fur-

ther physical treatment. The aims of the study as defined at inception in 2011 were:

1. To evaluate the benefits and risks for physical and mental health and wellbeing of mid-

pubertal suppression in adolescents with GD

2. To add to the evidence base regarding the efficacy of GnRHa treatment for young people

with GD

3. To evaluate continuation and discontinuation of GD and the continued wish for gender

reassignment within this group.

Methods

We undertook an uncontrolled prospective observational study of GnRHa monotherapy in a

highly selected group of young people with persistent and severe GD.

Participants

The cohort consisted of 44 sequentially eligible young people, aged 12 to 15 years, who were

recruited between April 2011 and April 2014 and who commenced GnRHa treatment between

June 2011 and April 2015. They were all recruited from patients referred to the GIDS.

Eligibility criteria were chosen to match those used for a Netherlands cohort [24], namely

that the young person:

A. is aged 12–15 years

B. Psychological criteria

1. has been seen by the GIDS for at least 6 months and attended at least 4 interviews for assess-

ment and therapeutic exploration of their gender identity development.
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2. psychological stability sufficient to withstand the stresses of medical treatment for GID.

3. fulfils the following criteria relating to GID:

a. Throughout childhood (defined as over 5 years) the adolescent has demonstrated an

intense pattern of cross-gendered behaviours and cross-gender identity.

b. The adolescent has gender dysphoria that is significantly increased with the onset of

puberty. Following assessment the clinician(s) working with the young person deem

that there is a high likelihood of the young person experiencing severe psychological dis-

tress consequent on experiencing full pubertal development before pubertal suppression

is implemented.

4. The young person and their parents/guardians are actively requesting pubertal

suppression.

5. is able to give informed consent.

C. Physical/medical criteria

1. is in established puberty:

• For birth-registered males Tanner (genital and pubic hair (PH)) stage 3 and above.

• For birth-registered females Tanner (breast and PH) stage 2 and above.

The rationale for the sex difference was that the pubertal growth spurt which early inter-

vention aims to avoid occurs typically two years earlier in females (Tanner stage 2–3)

than in males (Tanner stage 3–4), thus earlier intervention is required in females.

2. has normal endocrine function and karyotype consistent with birth registered sex.

Note that the presence of mildly elevated androgens in birth registered females consistent

with polycystic ovarian syndrome is not an exclusion criterion.

Exclusion criteria:

1. Inability to participate with full investigatory protocol e.g. needle phobia, failure to attend

for tests and scans.

2. Body mass index (BMI) <2nd centile for age and birth-registered sex [20].

3. Serious psychiatric conditions (e.g. psychosis, bipolar condition, anorexia nervosa, severe

body-dysmorphic disorder unrelated to GD).

4. Inability to give informed consent according to the Fraser/Gillick guidelines.

5. Low spine or hip bone mineral density (BMD) on DXA scan: more than 2 SD below

expected BMD for age and birth-registered sex. In exceptional circumstances a low BMD

was acceptable if:

i. it was felt to be clinically appropriate by the treating clinicians, who felt that on the bal-

ance of risks, pubertal suppression was justified despite the later risk of osteoporosis

ii. the young person and parents understood the risks of GnRHa treatment for bone den-

sity (i.e. potential risks of later osteoporosis)

iii. The young person and parents consented to more frequent monitoring of BMD (repeat

DXA scans 6 months after starting GnRHa and yearly thereafter while on GnRHa)

despite the small DXA radiation dose
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iv. The young person and parents consented to stopping treatment if raw BMD fell whilst

on GnRHa.

The treatment

The treatment under study was suppression of puberty using the GnRHa triptorelin together

with psychosocial support and therapy, from study entry until the end of the GnRHa mono-

therapy pathway at age 16 years or older. GnRHa monotherapy ceased when young people

either started cross-sex hormones (and continued on GnRHa) or stopped GnRHa. Treatment

duration was therefore from 1 to 4 or 5 years depending on age at study entry. Consenting

young people were given triptorelin 3.75mg by intramuscular injection every 28 days during

the treatment period. Two participants who found monthly injections difficult were moved to

a ten-weekly preparation of 11.25mg of triptorelin. The aim of treatment was to suppress

gonadotropins and sex hormones to near pre-pubertal levels [13]. Continued regular atten-

dance for psychological support and therapy throughout the study was a precondition of

GnRHa prescription. In addition local psychological services provided support for co-occuring

difficulties for participants as required.

Procedures and pathway

All young people and families attending the GIDS during the study period were provided with

an information leaflet about research underway within the unit. Those wishing to find out

more about the study discussed it with their GIDS clinicians and those deemed likely to be eli-

gible were given detailed written study information. Those wanting to participate were invited

to a medical clinic at UCLH for an initial discussion. At the first medical clinic, young people

and families were seen by a senior paediatric endocrinology clinician together with a senior

GIDS clinician, who discussed with the family the then current state of knowledge and ratio-

nale for treatment, eligibility criteria and potential risks and benefits of participation. Risks

included the anticipated side-effects of GnRHa treatment including symptoms resulting from

the withdrawal of sex steroids (headaches, hot flushes), fatigue, loss of libido and low mood,

the potential that treatment could influence the continuation of their GD and the potential for

unknown risks. It was emphasised that young people needed to continue with both regular

medical and psychosocial follow-up during the study and that treatment would cease if they

did not comply with the treatment or monitoring requirements. A full medical history was

elicited and the clinicians also reviewed a summary of the psychological history and assess-

ment from the GIDS. In this visit information sheets were re-provided if families had lost

them or forgotten details of the study. If young people and families remained interested in par-

ticipation, medical investigations were organised and families were invited for a repeat discus-

sion and a formal evaluation of eligibility at a second medical clinic visit approximately 3

months later. Families were asked to think about the issues raised in the meeting and to discuss

with their GIDS clinicians if necessary, in order to discuss further at the second visit.

At the second medical clinic visit, the same clinicians repeated the discussion of risks and

benefits and explored understanding with the young person and family. A chaperoned medical

examination was undertaken including pubertal assessment and the results of medical investi-

gations were reviewed. Endocrine and GIDS clinicians jointly reviewed eligibility and offered

participation in the study to those deemed eligible.

The implications of treatment for fertility were discussed at the first and second medical vis-

its and all young people were urged to consider storing gametes before starting GnRHa. Access

to storage depended on regional availability within the NHS. Note that counselling on fertility
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continued across the study, and clinicians periodically checked with young people who had

decided against storage whether they wished to revisit their decision.

Informed consent was obtained in writing from both the young person and a parent or

carer holding parental responsibility. The ability of the young person and parents to give

informed consent was assessed jointly by the senior adolescent endocrine and GIDS clinicians,

informed by written notes from the GIDS team. The consent forms were read with the young

person and the parent by the clinicians to be sure they fully understood the information on the

forms before signing.

48 young people and families attended the medical clinics for discussion of participation in

the trial, of whom 44 wished to participate. Eight young people (7 birth assigned males) were

not eligible for participation at the second medical visit as they were not yet sufficiently

advanced in puberty. They were followed up every 3–6 months and entered the study subse-

quently when sufficiently advanced in puberty (median waiting time 7 months).

The date of signing the consent form was taken as the start of study treatment, although it

frequently took one to three months for GnRHa treatment to start due to administrative

requirements. Participants were followed up in the endocrine clinic, 3–6 monthly in the first

18 months and 12-monthly thereafter, till the end of the treatment pathway, defined as the

date on or after the 16th birthday when a decision was made to either cease GnRHa or start

cross-sex hormones. The final participant completed the pathway in February 2019.

Outcomes

The following data were collected:

A. Baseline explanatory variables

1. Sex and gender: Young people were classified by their sex assigned at birth (birth-registered

sex) and self-identified gender.

2. Ethnicity: Ethnicity was obtained from clinic records. For analysis, ethnicity was grouped

as white, South Asian, black or mixed.

3. Puberty: Pubertal status at baseline was classified using information on genital/breast and

pubic hair Tanner stages as appropriate. This was summarized into a single pubertal stage,

with the breast/genital stage taking precedence if there was discrepancy between breast/gen-

ital and public hair stage.

4. Clinical data: These consisted of a) identification of normal phenotype on physical exami-

nation for birth-registered sex; b) venepuncture assessment of endocrinology (gonadotro-

pins, prolactin, oestrogen or testosterone, adrenal androgens, thyroid function; and a short

synacthen test in birth-registered females only), karyotype, full blood count, renal and liver

function, calcium and vitamin D; and c) imaging including wrist bone age and (in birth-

registered females only) pelvic ultrasound scan. Medical assessment at baseline and follow-

up was consistent with Endocrine Society guidelines [8,20].

B. Study outcomes
Study outcomes concerned domains including response to treatment, bone health, safety

indicators and adverse events, psychological function; participant experience and satisfaction;

and decisions regarding treatment following GnRHa. Outcome data were collected at routine

clinic visits to GIDS or medical clinics at UCLH and timings therefore varied. For the purposes

of these analyses, data for each participant were assigned to baseline (before treatment) and to

the closest of the following outcome periods: 12, 24, 36 and 48 months on treatment. For safety

and response to pubertal suppression outcomes, data were also examined at 6 months.
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1. Response to pubertal suppression

Gonadotropins (LH, FSH), testosterone (in birth-registered males) and oestrogen (birth-

registered females) were measured after venepuncture. Height, weight and blood pressure

were recorded by trained clinic staff. BMI z-score for age and birth-registered sex was calcu-

lated [25]. Menarcheal status and presence/absence of menstrual periods was obtained by

report from birth-registered females.

2. Bone health

Bone mineral content (BMC) and bone mineral density (BMD) in the lumbar (L1 to L4)

spine and hip (total hip) were measured by dual energy X-ray absorptiometry (DEXA) scans

using a Hologic Discovery QDR series model 010–1549 (Hologic Inc, Bedford, MA, USA).

BMD z-scores for age and birth-registered sex appropriate to this machine were calculated

[26]. BMD z-scores for spine and hip were further adjusted for height (height-adjusted z-

scores) using published formulae [27].

3. Safety indicators and adverse events

Blood samples were collected by venepuncture for liver and renal function, full blood

count, calcium and vitamin D, prolactin, adrenal androgens and thyroid function. Participants

were routinely questioned about adverse events at medical clinic visits, including anticipated

events such as headaches, hot flushes or fatigue plus any other unanticipated events.

4. Psychological function

Psychological outcomes included a clinical outcome routinely collected after GIDS appoint-

ments and a range of outcomes assessed using questionnaires. A standardised set of psycholog-

ical questionnaires used in the GIDS clinic was completed at the time young people were

deemed potentially eligible and referred to the medical clinic. Questionnaires were completed

at home by the young person and parent between GIDS clinical meetings, and a research assis-

tant followed up families to ensure their completion. Questionnaires were repeated approxi-

mately every 12 months on treatment.

i. General psychological functioning

The Child Behaviour Checklist (CBCL) (parent report) and Youth Self Report (YSR) (self-

report) are general measures of psychological functioning and part of the Achenbach System

of Empirically Based Assessment (ASEBA; www.aseba.org). The CBCL consists of 113 ques-

tions and is validated for children aged 6–18 years in international population samples [28].

The YSR consists of 112 questions and is validated in international populations of young peo-

ple aged 11–18 years [29]. Questions in both are scored on a three-point Likert scale (0 = absent,

1 = occurs sometimes, 2 = occurs often), with the time frame for item responses being the past

six months. Scoring for both instruments provides a total problems score, an internalizing

problems score (items which assess anxious/depressed, withdrawn-depressed, and somatic

complaints) and an externalizing score (focusing on rule-breaking and aggressive behaviours).

Each questionnaire was scored with Assessment Data Manager Software using ASEBA stan-

dard norms and t-scores were generated based on reference data for birth-registered sex and

broad age-ranges (here 12–18 years). Higher scores indicate greater morbidity. To account for

normative change within our age-range, we used international reference data [29] to transform

YSR raw scores into z-scores for year of age. As reference data from the UK were not available,

reference data from both Australia and the Netherlands were used.

ii. Self-harm index

Self-harm actions and thoughts were assessed through two questions in each of the CBCL

(parent report) and YSR (self-report): Item 18 (I deliberately try to hurt or kill myself) and

Item 91 (I think about killing myself). Possible responses for each question were 0 = not

true, 1 = somewhat or sometimes true, or 2 = very true or often true. We followed previous

studies in calculating a self-harm index score to avoid multiple statistical comparisons across
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correlated categorical-response variables. The index was calculated as the sum of the two items

in each scale to create an index from 0 to 4 for each of the CBCL and YSR [30–32], a higher

score indicating greater self-harm thoughts and behaviour.

iii. Health related quality of life (HRQoL)

This was assessed through separate young person and parent Kidscreen-52 questionnaires,

each consisting of 52 items which assess HRQoL across ten dimensions: physical well-being;

psychological well-being; moods and emotions; self-perception; autonomy; relations with

parents and home life; social support and peers; school environment; social acceptance (bully-

ing); and financial resources. All items use five-point Likert-style scales to assess either the fre-

quency (never-seldom-sometimes-often-always) of certain behaviours/feelings or the intensity

of an attitude (not at all–slightly-moderately-very-extremely). The measure was developed for

young people aged 8–18 years, with the recall period of one week. The questionnaires provide

scores in the form of continuous t-scores for the ten subscales derived from a multinational

European sample [33]. Lower scores indicate lower HRQoL, i.e. greater morbidity.

iv. Body image

The Body Image Scale (BIS) is a self-report measure of 30 items used to assess body image

satisfaction or dissatisfaction validated for age 12+. The instrument considers 30 body features

which the respondent is asked to rate in terms of satisfaction on a five-point scale (1 = very sat-

isfied, 2 = satisfied, 3 = neutral, 4 = dissatisfied, and 5 = very dissatisfied). The BIS provides a

total score in the form of a continuous score for the total scale as well as for three subscales

assessing primary sexual characteristics, secondary sexual characteristics and ‘neutral’ charac-

teristics (i.e. non-sexual characteristics, e.g. nose) [34]. Higher scores represent higher degrees

of body dissatisfaction.

v. Gender dysphoria

The Utrecht Gender Dysphoria Scale (UGDS) is a self-report measure used to assess the

intensity of GD validated for age 12+. It comprises of 12 statements with agreement on a five-

point scale (1 = agree completely, 2 = agree somewhat, 3 = neutral, 4 = disagree somewhat, and

5 = disagree completely). There are separate versions for birth-registered males and females.

Items are summed to give a single total score, with higher scores indicating greater GD.

vi. Clinical outcomes

The Children’s Global Assessment Scale (CGAS) is a rating of functioning in children and

young people aged 6–17 years, extensively used as a routine clinical measure in child and ado-

lescent mental health services in the UK. Treating clinicians assign young people a single score

between 1 and 100, based on a clinician’s assessment of a range of aspects related to a child’s

psychological and social functioning, with the time period being the previous month. Higher

scores indicate better functioning, with categories ranging from ‘extremely impaired’ (1–10) to

‘doing very well’ (91–100) [35].

5. Participant experience and satisfaction with GnRHa

Young people were invited to participate in semi-structured qualitative interviews at 6–15

months and 15–24 months after starting GnRHa. Interviews were conducted in person or by

telephone with a research assistant. If young people were unavailable, questions were posted to

be completed and returned. The interview consisted of 12 questions related to changes young

people had experienced in ten domains since starting on GnRHa: life overall, memory, focus,

sense of direction, mood, energy levels, relationships with friends, relationships with family,

gender role and sexuality. For each domain, young people were asked first about the general

direction of change in that domain (whether changes were positive, neutral, negative or mixed

positive and negative) and then asked for examples of changes experienced and why they

assigned the chosen change rating. At the end of the interview two further questions were

asked about change in any other experiences (i.e. allowing open ended responses) and whether
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young people wished to continue on GnRHa treatment. Note there was no interview con-

ducted before young people started GnRHa. Interviews were recorded in contemporaneous

written notes by the researcher. The questionnaire is provided in the S1 Appendix.

6. Further treatment decisions

Decisions made at the end of the GnRHa pathway were recorded in terms of which if any

further treatment for GD young people chose.

Note that other measures of gender dysphoria (Gender Identity Interview; Recalled Child-

hood Gender Identity Scale) were specified in our original protocol, however they were discon-

tinued during the study as: a) they were historical instruments with poor construct validity and

the binary references to male and female roles were challenging for some participants; and b)

repeated questioning about gender dysphoria resulted in some distress to respondents. Our pro-

tocol had originally included the ASEBA Teacher Report Form (TRF), however we were unable

to obtain data from teachers so this outcome was dropped. The Social Responsiveness Scale

(SRS) was a baseline only assessment of autistic traits; these data will be analysed in the future.

Analysis plan

Analyses were conducted according to the Statistical Analysis and Dissemination Plan, lodged

with the ethics committee that approved the study before the analysis started (see S2 Appendix:

Statistical Analysis Plan). The analysis plan was designed to report data on all outcomes but to

minimise the likelihood of chance findings due to the large number of outcomes and small

sample size. Sample sizes necessarily varied across follow-up as young people were recruited at

different ages (12–15 years) but left the study soon after their 16th birthday. All 44 participants

had data at 12 months follow-up. As participants necessarily left the study soon after their 16th

birthday, numbers reduced after 12 months follow-up as participants could no longer remain

in the study. Note this does not represent drop-out. There were 24 left at 24 months, 14 at 36

months and 4 at 48 months. In view of this, outcome reporting was restricted to change from

baseline to 12, 24 and 36 months. We made no attempt to account for missing data due to the

small sample size and the likelihood of the data missing not at random.

We restricted analyses to primarily descriptive statistics, with formal statistical testing of

change across the study restricted to six pre-specified outcomes, i.e.:

1. Overall psychological functioning

a. parent report: CBCL total t-score

b. young person self-report: YSR total t-score

2. Self-harm index

a. parent report: CBCL self-harm index

b. young person self-report: YSR self-harm index

3. Bone health

a. BMD and BMC for lumbar spine

b. BMD and BMC for hip

Assessment of change was through paired t-tests for normally distributed data and the Wil-

coxon matched-pairs sign-rank test for non-normal data. The number of formal statistical

tests conducted in the study was 16; with overall significance at p = 0.05 and a Bonferroni cor-

rection, the appropriate threshold for statistical significance is about p = 0.003.
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In our results and conclusions we refer to change in outcomes only for those that were for-

mally tested. Reporting for other continuous outcomes was restricted to mean and 95% confi-

dence intervals (95%CI) or median and interquartile range (IQR). For categorical outcomes,

simple proportions were reported. We reported laboratory tests as normal or abnormal based

upon laboratory reference data for age, with the exception of gonadotropins. We did not

report data where the sample size was less than 8.

Analysis of potential predictors of outcome was confined a priori to two factors, birth-regis-

tered sex and pubertal stage at baseline. Three pre-specified continuous outcomes were exam-

ined at 12 months, namely:

1. BMD for lumbar spine

2. YSR total t-score

3. CGAS score

Associations were examined using linear regression of follow-up score on baseline score,

adding each baseline factor separately to the model and considering the interaction of predic-

tor with baseline score. All analyses were conducted using Stata 16 (Statacorp, College Station

TX).

Responses to the semi-structured interview questionnaires were analysed simply for the-

matic content in terms of the direction and amount of change that young people experienced

in each domain. This involved coding responses about experiences since starting GnRHa into

categories; i.e. either positive/improving, negative/deteriorating, both positive and negative,

no change or not known. The question on change in sexuality was coded as yes change, no

change or not known. Wishes to continue with GnRHa were coded as yes, no or don’t know.

To compare our findings with the literature, we drew upon recent reviews [3,4,6,13] and

updated a recent review [4] from 1 June 2017 to 31 December 2019 using the same search

terms in Medline (see S1 Appendix).

Ethics

Ethical approval for the study was obtained from the National Research Ethics Service (NRES:

reference 10/H0713/79) in February 2011. Study consent allowed the use of routinely collected

clinical data (medical and psychological) as part of clinical treatment for the study. Study pro-

cedures including consent were reviewed by the UK Health Research Authority.

Data sharing. These are highly sensitive data from a small group of vulnerable young peo-

ple treated in a single service and the risk of identification and disclosure is high. Research eth-

ics permissions at the time the study was undertaken did not include permission to share data.

After discussions with the Health Research Authority, UK, an anonymised dataset modified to

remove sensitive data and minimise disclosure risk of personal information has been deposited

with the UK Data Service.

Results

Participants received psychosocial assessment and support within the GIDS before entering

the study for a median of 2.0 years (IQR 1.4 to 3.2; range 0.7 to 6.6). The median time between

first medical assessment at UCLH and starting treatment was 3.9 months (IQR 3.0 to 8.4;

range 1.6 to 25.7). Median time in the study was 31 months (IQR 20 to 42, range 12 to 59).

Baseline characteristics of the participants by birth-registered sex are shown in Table 1.

Median age at consent was 13.6 years (IQR 12.8 to 14.6, range 12.0 to 15.3). A total of 25 (57%)

were birth-registered as male and 19 (43%) as female. At study entry, birth-registered males
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were predominantly in stage 3 puberty (68%) whilst birth-registered females were predomi-

nantly in stages 4 (58%) or 5 (32%) with 79% (15/19) post-menarcheal. 89% of participants

were of white ethnicity. Birth-registered females were on average 6 months older than birth-

registered males at study entry.

Response to treatment

All participants achieved adequate suppression of gonadotropins and sex hormones by 6

months (mean LH 0.5IU/L; mean FSH 1.4IU/L) and maintained it throughout the study (see

Table 2). Liver function, basic haematology and biochemistry were normal in all participants

at 3–6 months. All post-menarcheal birth-registered females reported amenorrhoea in the 3

months after starting GnRHa treatment and remained so throughout treatment. No partici-

pants reported progression in pubertal development. Height and weight were normal at base-

line. Height growth continued through the study but more slowly than expected for age, thus

Table 1. Participant characteristics at baseline.

Total sample Birth-registered sex

n = 44 male female

n = 25 n = 19

Age at consent (years) Median (IQR) 13.6 (12.8, 14.6) 13.4 (12.7, 14.1) 13.9 (13.5, 14.7)

Ethnic group n (%) white 39 (89) 24 (96) 15 (79)

South Asian 1 (2) 1 (4) 0

black 2 (5) 0 2 (11)

Mixed ethnicity 2 (5) 0 2 (11)

Pubertal status n (%) Stage 2 0 0 0

Stage 3 19 (43) 17 (68) 2 (10)

Stage 4 16 (36) 5 (20) 11 (58)

Stage 5 9 (21) 3 (12) 6 (32)

Menarcheal status n (%) Premenarcheal - - 4 (21)

Post-menarcheal - - 15 (79)

Time in study (months) Median (IQR) 31 (20, 42) 37 (24, 43) 29 (17, 36)

Age at end of pathway (years) Median (IQR) 16.1 (16.0, 16.4) 16.1 (16.0, 16.5) 16.1 (16.0, 16.3)

At baseline, all participants had normal endocrinology, karyotype, imaging and clinical phenotype on physical examination for birth-registered sex and normal full

blood count and liver and renal function. No participants had evidence of disorders of sexual differentiation. Eight participants (18%) had vitamin D insufficiency at

baseline and were given vitamin D supplements.

https://doi.org/10.1371/journal.pone.0243894.t001

Table 2. Growth and gonadotropin levels at baseline, 12, 24 and 36 months.

Growth Baseline 12 months 24 months 36 months

n Mean (95% CI) n Mean (95% CI) n Mean (95% CI) n Mean (95% CI)

Height z-score 44 0.4 (0.1, 0.7) 44 0.2 (-0.1, 0.4) 24 0.0 (-0.4, 0.4) 14 0.0 (-0.5, 0.5)

Weight z-score 44 0.8 (0.4, 1.3) 44 0.8 (0.3, 1.3) 24 0.6 (-0.1 1.3) 14 1.0 (0.1, 1.9)

BMI z-score 44 0.7 (0.2, 1.1) 44 0.7 (0.2, 1.2) 24 0.6 (-0.1, 1.3) 14 1.1 (0.3, 1.9)

Gonadotropins

LH IU/L 42� 4.2 (2.8, 5.6) 44 0.60 (0.42, 0.68) 17 0.40 (0.22, 0.60) 7 0.30 (0.14, 0.46)

FSH IU/L 42� 3.9 (3.2, 4.5) 44 1.3 (1.0, 1.7) 17 1.0 (0.6, 1.5) 7 1.4 (0.7, 2.2)

�In two participants data recorded as normal at baseline were not available.

https://doi.org/10.1371/journal.pone.0243894.t002
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height z-score fell over time (Table 2). Weight and BMI z-scores were stable from baseline to

24 months but increased at 36 months.

Three participants had brief periods off GnRHa prior to their 16th birthday. In one, treat-

ment was withdrawn by clinicians due to non-attendance at clinics and restarted 4 months

later. Another requested a period off GnRHa to think further about treatment in view of other

things happening in their life; they restarted 4 months later. A third, birth-registered male,

stopped GnRHa for 9 months to attempt to store sperm, contrary to their earlier decision not

to, and restarted afterwards.

Median age at the end of the GnRHa pathway was 16.1 years (Table 1). A quarter of partici-

pants made their decision more than six months later, either because they wished to delay due

to school exams or other events or because clinicians felt they were not yet ready to make the

decision. One young person decided to stop GnRHa and not start cross-sex hormones, due to

continued uncertainty and some concerns about side-effects of cross-sex hormones. The

remaining 43 (98%) elected to start cross-sex hormones.

Bone mineral density. BMD was available on 44 participants at baseline, 43 at 12 months,

24 at 24 months and 12 at 36 months (Table 3). Numbers were lower for hip than for spine as

some hip scans were not done for technical reasons. The table shows mean values at baseline

and 12, 24 and 36 months, along with mean baseline values corresponding to the paired sam-

ples at each time point. There was no change from baseline in spine or hip at 12 months nor in

hip at 24 and 36 months, but at 24 months lumbar spine BMC and BMD were higher than at

baseline, as was lumbar BMC at 36 months. Lumbar and hip BMD age-adjusted z-scores were

in the normal range at baseline but point-estimates fell at 12 and 24 months but not at 36

months. Point-estimates for height-adjusted z-scores for lumbar and hip BMD also fell at 12

and 24 months but not at 36 months.

Psychological outcomes. For the standardised questionnaires, baseline assessments were

conducted at a median of 0.5 (IQR 0.4, 0.8) years before starting treatment, and were available

for all 44 participants by self-report and 43 by parental report. Data on the CBCL, YSR, Kidsc-

reen-52, BIS and CGAS were normally distributed whilst those for UGDS and the CBCL and

YSR self-harm indices were skewed.

The first psychological follow-up was at a median of 13 (IQR 12, 14) months after start of

treatment, with ASEBA data available for 41 participants (parent and self-report). ASEBA data

at 24 months (median 25 (21, 28)) were available on 20 young people by parent report and 15

by self-report, and at 36 months (median 36 (29, 39)) on 11 by parent report and 6 by self-

report.

Formal testing was undertaken only for key ASEBA outcomes (Table 4). For the CBCL total

t-scores, there was no change from baseline to 12, 24 or 36 months. Similarly for the YSR total

t-score, there was no change from baseline to 12 or 24 months; YSR data at 36 months (n = 6)

were not analysed. There were no significant changes in parent-report CBCL self-harm index

scores from baseline to 12, 24 or 36 months, nor for self-report YSR self-harm index scores.

Other psychological outcomes are described in Table 5. Point-estimates of scores on the

Kidscreen-52, BIS, UGDS and CGAS showed little change over time.”

The pre-specified outcomes of BMD at lumbar spine, YSR total t-score and CGAS score at

12 months, adjusted separately for birth-registered sex and baseline pubertal status, along with

the baseline level of the outcome, are shown in Table 6. None of the outcomes were associated

with birth-registered sex or pubertal status, and there were no important interactions.

Participant experience, satisfaction and side effects. 41 participants completed inter-

views at 6–15 months (median 9) and 29 at 15–24 months (median 21); 3 missed both. Fig 1

shows proportions with positive or negative changes for life overall, mood and friendships,

with summary data for all questions shown in S1 Appendix (S1 and S2 Tables).
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Most participants reported positive or a mix of positive-negative changes in their life at

both time points. At 6–15 months 46% reported only positive changes, including feeling hap-

pier, relieved, less facial hair or stopping periods. A further 37% reported both positive and

negative changes such as feeling happier but also experiencing hot flushes and headaches. In

addition 12% reported overall negative changes namely hot flushes, tiredness, and feeling

more emotional, while 5% reported no change. At 15–24 months, 55% reported solely

positive changes such as feeling happier, no longer experiencing side effects and feeling more

Table 3. Bone mineral density outcomes at baseline, 12, 24 and 36 months.

12 months 24 months

Baseline Baseline for those

followed up

Follow-up Change p Baseline for those

followed up

Follow-up Change p

n Mean

(95% CI)

n Mean (95% CI) Mean (95%

CI)

Mean (95%

CI)

n Mean (95% CI) Mean (95%

CI)

Mean (95%

CI)

Lumbar BMC 44 39.5 (35.9,

43.1)

42 39.6 (35.8, 43.4) 41.2 (38.2,

44.2)

1.6 (0.2, 3.1) 0.03 24 34.1 (30.3, 37.9) 40.1 (36.7,

43.5)

6.0 (4.0,

7.9)

<0.0001

BMD 44 0.76 (0.71,

0.80)

43 0.76 (0.71, 0.80) 0.77 (0.72,

0.81)

0.01 (-0.00,

0.03)

0.17 24 0.68 (0.63, 0.74) 0.73 (0.68,

0.78)

0.05 (0.03,

0.07)

0.0001

Hip BMC 43 25.2 (23.2,

27.1)

39 25.5 (23.4, 27.6) 26.1 (24.4,

27.9)

0.7 (-0.2, 1.5) 0.13 22 23.9 (21.2, 26.6) 26.3 (24.1,

28.6)

2.4 (0.7,

4.1)

0.008

BMD 43 0.80 (0.75,

0.86)

39 0.81 (0.75, 0.87) 0.82 (0.78,

0.86)

0.01 (-0.02,

0.05)

0.6 22 0.76 (0.68, 0.85) 0.79 (0.74,

0.84)

0.03 (-0.04,

0.10)

0.4

BMD z-

scores

Spine 44 -0.3 (-0.7,

0.0)

43 -0.3 (-0.7, 0.1) -1.0 (-1.3,

-0.7)

24 -0.5 (-1.1, 0.0) -1.5 (-2.1,

-0.8)

HAZ

spine

44 -0.5(-0.8,

-0.1)

43 -0.4 (-0.8, -0.1) -1.0 (-1.3,

-0.6)

24 -0.7 (-1.2, -0.1) -1.3 (-1.9,

-0.7)

Hip 43 -0.5 (-0.9,

-0.1)

39 -0.5 (-0.9, -0.1) -1.0 (-1.3,

-0.6)

21 -0.5 (-1.1, 0.1) -1.4 (-2.0,

-0.9)

HAZ

hip

43 -0.7 (-1.0,

-0.3)

39 -0.6 (-1.0, -0.2) -0.9 (-1.3,

-0.5)

21 -0.5 (-1.1, 0.1) -1.2 (-1.7,

-0.6)

36 months

Baseline for those

followed up

Follow-up Change p

n Mean (95% CI) Mean (95%

CI)

Mean (95%

CI)

Lumbar BMC 12 37.05 (31.0, 43.1) 42.4 (37.4,

47.4)

5.3 (2.8, 7.8) 0.0007

BMD 12 0.72 (0.65, 0.80) 0.76 (0.70,

0.82)

0.03 (.00,

0.07)

0.05

Hip BMC 12 26.1 (22.1, 30.0) 26.8 (21.2,

32.3)

0.7 (-3.8, 5.2) 0.7

BMD 12 (0.82, 0.73, 0.91) 0.81 (0.74,

0.88)

-0.009 (-0.05,

0.03)

0.6

BMD z-

scores

Spine 12 -0.2 (-1.0, 0.6) -1.5 (-2.2,

-0.8)

HAZ

spine

12 -0.4 (-1.2, 0.3) -1.3 (-2.2,

-0.5)

Hip 12 -0.3 (-1.3, 0.6) -1.1 (-1.8,

-0.5)

HAZ

hip

12 -0.5 (-1.5, 0.5) -1.0 (-1.8,

-0.2)

BMD: bone mineral density; BMC bone mineral content; HAZ height adjusted z-score.

BMD z-scores were not formally tested–see Methods.

https://doi.org/10.1371/journal.pone.0243894.t003
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comfortable with puberty suspended. A further 17% reported both positive and negative

changes including less body hair but continued growth in height, or having clearer skin but

also experiencing more hunger, weight gain and tiredness. 17% reported largely negative

changes such as mood swings, tiredness and hot flushes whilst 10% reported no change.

Reports of change in mood were mixed. At 6–15 months, the majority reported mood to be

improved (49%), mixed changes (such as both feeling happier but experiencing some mood

swings; 15%) or no change (7%), however 24% reported negative changes in mood such as

Table 4. ASEBA outcomes at baseline, 12, 24 and 36 months.

12 months 24 months

Baseline Baseline for

those followed

up

Follow-up Change p Baseline for those

followed up

Follow-up Change p

n mean

(95% CI)

n mean (95% CI) mean

(95% CI)

mean

(95% CI)

n mean (95% CI) mean

(95% CI)

mean

(95% CI)

Parent

report

CBCL

Total problems t-score 43 61.6(58.4,

64.7)

41 61.5(58.2, 64.7) 61.8(58.4,

65.1)

0.3(-2.0,

2.6)

0.8 20 61.2(56.5, 65.8) 60.2(54.6,

65.8)

-1.0(-4.0,

2.1)

0.5

Externalising problems

t-score

43 55.8(52.4,

59.3)

41 55.7(52.1, 59.3) 55.4(51.8,

59.0)

20 55.4(49.9, 60.9) 55.2(48.9,

61.5)

Internalising problems

t-score

43 62.1(58.7,

65.5)

41 61.8(58.3, 65.3) 62.9(59.5,

66.3)

20 60.4(55.7, 65.1) 60.1(54.6,

65.6)

Self-report

YSR

Total problems t-score 44 57.9(55.0,

60.8)

41 57.6(54.5, 60.6) 58.4(54.6,

62.2)

0.8(-3.1,

4.8)

0.7 15 55.1(50.9, 59.2) 56.5(50.6,

62.5)

1.5(-3.4,

6.3)

0.5

Total problems z-score

(ref: Netherlands)

44 1.01(0.67,

1.36)

41 0.97(0.62, 1.33) 0.99(0.55,

1.42)

15 0.66(0.17,1.15) 0.65(-0.05,

1.36)

Total problems z-score

(ref: Australia)

44 0.72(0.37,

1.06)

41 0.68(0.32, 1.03) 0.68(0.24,

1.12)

15 0.39(-0.11,0.89) 0.37(-0.32,

1.07)

Externalising problems

t-score

44 52.3(49.2,

55.5)

41 52.3(49.2, 55.4) 52.5(48.7,

56.3)

15 53.1(48.5, 57.6) 52.3(45.3,

59.4)

Internalising problems

t-score

44 58.0(54.9,

61.2)

41 57.7(54.3, 61.0) 60.1(55.9,

64.3)

15 53.9(49.9, 58.0) 55.9(50.8,

61.1)

Self-harm scores

Parent

report

CBCL

Median (IQR) 43 0(0, 1) 40 0(0, 1) 0(0, 1) 0.3 20 0(0, 1) 0(0, 1) >0.9

Self-report

YSR

Median (IQR) 43 0(0, 1) 39 0(0, 1) 0(0, 2) 0.4 15 0(0, 0) 0(0, 0) 0.3

36 months

Baseline for

those followed

up

Follow-up Change p

n mean (95% CI) mean

(95% CI)

mean

(95% CI)

Parent

report

CBCL

Total problems t-score 11 62.4(55.1, 69.6) 61.1(52.3,

69.9)

-1.3(-6.6,

4.0)

0.6

Externalising problems

t-score

11 56.8(48.0, 65.6) 56.2(48.3,

64.1)

Internalising problems

t-score

11 60.4(53.5, 67.2) 62.5(53.6,

71.5)

Self-harm scores

Parent

report

CBCL

Median (IQR) 11 0(0, 1) 0(0, 1) 0.8

https://doi.org/10.1371/journal.pone.0243894.t004
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Table 5. Other psychological outcomes at baseline, 12, 24 and 36 months.

Baseline 12 months 24 months 36 months

n mean (95% CI) n mean (95% CI) n mean (95% CI) n mean (95% CI)

Kidscreen-52 HRQOL

Parent report CBCL t-scores Physical wellbeing 42 44.9(41.4, 48.5) 36 40.4(37.5, 43.3) 14 40.5(36.8, 44.2)

Psychological Wellbeing 41 39.8(36.7, 42.8) 36 39.0(35.4, 42.6) 14 42.4(36.9, 48)

Moods and Emotions 41 40.6(37.6, 43.6) 36 41.2(37.3, 45.1) 14 42.5(36.3, 48.7)

Self-perception 42 34.6(32.6, 36.5) 36 34.8(32.0, 37.5) 14 34.8(31.3, 38.2)

Autonomy 42 46.2(43.2, 49.2) 36 48.2(45.0, 51.4) 14 46.7(41, 52.4)

Parent relations and home life 42 48.1(44.5, 51.6) 35 46.7(42.9, 50.5) 14 49.5(44.1, 54.9)

Social support and peers 39 48.0(44.7, 51.4) 36 51.9(48.4, 55.3) 13 51.4(45.6, 57.2)

School environment 42 38.2(35.0, 41.4) 35 39.4(35.3, 43.4) 13 43.7(36, 51.3)

Social acceptance 39 44.7(40.7, 48.7) 32 42.3(38.1, 46.4) 13 43.5(35.9, 51.2)

Financial resources 42 37.9(33.9, 41.9) 36 35.8(31.5, 40.2) 14 36.3(26.4, 46.3)

Self-report t-scores Physical wellbeing 42 45.1(41.8, 48.5) 36 41.5(38.0, 45.0) 13 43.9(38.9, 48.9)

Psychological Wellbeing 42 43.0(39.6, 46.4) 36 41.1(37.0, 45.2) 14 51(45.8, 56.2)

Moods and Emotions 42 46.3(42.7, 49.9) 36 43.9(40.4, 47.3) 14 50.1(45.5, 54.7)

Self-perception 42 38.8(36.7, 40.9) 36 37.9(35.1, 40.6) 14 43.1(39.9, 46.2)

Autonomy 42 46.6(43.6, 49.6) 36 46.7(42.9, 50.5) 13 51.9(47.4, 56.4)

Parent relations and home life 42 49.7(46.2, 53.2) 36 48.7(45.2, 52.3) 14 58.4(53.3, 63.5)

Social support and peers 37 45.6(42.5, 48.7) 35 48.1(44.6, 51.6) 14 49.7(44.3,55.1)

School environment 41 45.9(42.3, 49.4) 36 44.7(39.7, 49.7) 14 49(43.6, 54.3)

Social acceptance 41 47.4(43.5, 51.3) 33 45.5(40.9, 50.1) 13 53.6(46.3, 60.8)

Financial resources 42 42.2(38.1, 46.3) 34 43.2(38.2, 48.1) 14 46.3(39.1, 53.5)

Body image scale Overall score 42 3.1(2.8, 3.3) 40 3.2(3.0, 3.4) 16 3(2.7, 3.2) 8 3.1(2.4, 3.7)

Primary characteristics score 42 4.5(4.2, 4.7) 39 4.3(4.2, 4.5) 16 4.5(4.3, 4.7) 8 4.2(3.9, 4.5)

Secondary characteristics score 41 2.9(2.6, 3.1) 40 3(2.8, 3.3) 16 2.9(2.5, 3.2) 8 2.9(2, 3.8)

Neutral characteristics score 42 2.5(2.203, 2.707) 40 2.7(2.5, 3.0) - -

Utrecht Gender dysphoria score Median (IQR) 41 4.8(4.6, 5.0) 40 4.7(4.6, 5.0) 18 4.7(4.3, 5.0)

Clinical outcome

CGAS global score Mean (95% CI) 42 62.9(59.6, 66.2) 35 64.1(59.9, 68.3) 18 65.7(59.6, 71.8) 12 66.0(58.1, 73.9)

Note: Change in outcomes in this Table were not formally tested.

https://doi.org/10.1371/journal.pone.0243894.t005

Table 6. Associations between birth-registered sex and baseline pubertal status and outcomes at 12 months.

Outcomes at 12 months adjusted for baseline

BMD at lumbar spine YSR total t-score GCAS score

n Coefficient (95% CI) p n Coefficient (95% CI) p n Coefficient (95% CI) p

Birth-registered sex

Main effect (baseline value of outcome) 43 0.86 (0.75, 0.97) <0.0001 41 0.43 (0.05, 0.82) 0.03 33 0.74 (0.42, 1.06) <0.0001

Birth-registered sex Male (ref) 0 0 0

Female -0.02 (-0.05, 0.01) 0.2 2.1 (-5.2, 9.4) 0.6 -3.2 (-10.0, 3.5) 0.3

Pubertal status

Main effect (baseline value of outcome) 43 0.85 (0.72, 0.97) <0.0001 41 0.43 (0.01, 0.84) 0.04 33 0.69 (0.37, 1.00) <0.0001

Pubertal stage at baseline 3 0.008 (-0.03, 0.04) 0.7 0.2 (-8.3, 8.7) 0.9 1.6 (-5.5, 8.8) 0.6

4 (ref) 0 0 0

5 -0.009 (-0.05, 0.03) 0.7 0.4 (-9.9, 10.8) 0.9 -7.9 (-17.6, 1.8) 0.11

https://doi.org/10.1371/journal.pone.0243894.t006
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experiencing more mood swings or feeling low. Findings at 15–24 months were similar. The

most common negative change was reduced energy levels, reported by 29% at 6-15m and 38%

at 15-24m.

Young people’s reports of change in family and peer relationships were predominantly pos-

itive or neutral at both time points. Positive changes included feeling closer to the family,

Fig 1. Ratings of change in life overall, mood and friendships at 6–15 months (n = 41) and 15–24 months (n = 29).

https://doi.org/10.1371/journal.pone.0243894.g001
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feeling more accepted and having fewer arguments. Those reporting both positive and nega-

tive change reported feeling closer to some family members but not others. At 6–15 months,

negative family changes were largely from family members not accepting their trans status or

having more arguments. But by 15–24 months only one young person reported this. Improved

relationships with peers related to feeling more sociable or confident and widening their circle

of friends; negative changes related to bullying or disagreements at school. Again, at 15–24

months only one young person reported negative change, related to feelings of not trusting

friends.

At 6–15 months, changes in gender role were reported by 66% as positive, including feeling

more feminine/masculine, living in their preferred gender identity in more (or all) areas of life

and feeling more secure in their gender identity, with no negative change reported. At 15–24

months, most reported no change although 41% reported positive changes including experi-

menting more with physical appearance and changing their details on legal documents.

All young people affirmed at each interview that they wished to continue with GnRHa treat-

ment. Note that this was also the case when asked routinely at medical clinics (excepting those

who briefly ceased GnRHa as noted above).

Adverse events. Adverse events are shown in Table 7. All adverse events were minor and

anticipated, i.e. they were previously described in study participant information and/or noted

in the triptorelin medication package inserts. Anticipated adverse events were common in the

first two years, particularly mild headaches or hot flushes which were reported in 25% at 0-6m,

23% at 7-12m and 22% at 13-24m. Moderate or severe headaches and/or hot flushes were

uncommon. Birth-registered females with distressing headaches or hot flushes were offered

‘add-back’ oestrogen therapy, and two accepted treatment briefly with very small doses of oes-

tradiol, which was effective in reducing symptoms. Mild fatigue was reported by 5–8% over

the first two years and no participants reported moderate or severe fatigue. Sleep problems,

mood swings and weight gain were reported by very small numbers and in each case symp-

toms were mild. Adverse events were less common after 12 months of treatment.

Discussion

We report the short and medium-term outcomes of a prospective cohort of 44 young people

with persistent and severe GD treated with GnRHa resulting in pubertal suppression from

mid-puberty for 1–4 years. Young people were considered for recruitment after lengthy

Table 7. Adverse events reported across the study.

Participants 0-6m 7-12m 13-24m 25+m

n = 44 n = 44 n = 36 n = 24

n (%) n (%) n (%) n (%)
Mild headaches or hot flushes 11 (25%) 10 (23%) 8 (22%) 4 (17%)

Moderate or severe headaches and hot flushes 2 (5%) 4 (9%) 1 (3%) 0

Fatigue—mild 2 (5%) 3 (7%) 3 (8%) 1 (4%)

Fatigue–moderate or severe 0 0 0 0

Mood swings 1 (2%) 0 0 0

Weight gain 1 (2%) 0 1 (3%) 0

Sleep problems 1 (2%) 0 1 (3%) 0

Other events 0 0 0 0

Total events recorded� 18 17 14 5

� individuals may have more than 1 event.

https://doi.org/10.1371/journal.pone.0243894.t007
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assessment, spending an average of 2 years and up to 6 years within the GIDS psychological

service before being referred to the endocrine clinic for assessment to enter the study. Medical

assessment found no endocrine abnormalities at baseline. GnRHa treatment started in the

majority of participants in later stages of puberty, with 57% in puberty stages 4 and 5 and 79%

of birth-registered females being post-menarcheal. After starting GnRHa all quickly achieved

and maintained suppression of pubertal hormones and none experienced pubertal progres-

sion. At the end of the study, 43 (98%) chose to start cross-sex hormones whilst one young per-

son chose to stop GnRHa and continue with puberty consistent with their birth-registered sex.

As anticipated, pubertal suppression reduced growth that was dependent on puberty hor-

mones, i.e. height and BMD. Height growth continued for those not yet at final height, but

more slowly than for their peers so height z-score fell. Similarly for bone strength, BMD and

BMC increased in the lumbar spine indicating greater bone strength, but more slowly than in

peers so BMD z-score fell. These anticipated changes had been discussed with all participants

before recruitment to the study. Young people experienced little change in mean weight or

BMI z-score in the first two years. The rise in weight and BMI z-score at 36 months may repre-

sent a trend towards greater adiposity in those on GnRHa for a prolonged period, or reflect a

higher baseline in this group.

Information on side-effects was available through routine reporting in medical clinics and

in the participant experience interviews. Anticipated side effects of treatment were common,

particularly mild symptoms directly related to suppression of sex hormones. Severe symptoms

were uncommon. Fatigue or low energy was reported rarely in medical clinic assessments but

frequently at interview (38% at 15-24m). The relationship of symptoms such as headaches,

fatigue and sleep disturbance to GnRHa treatment is unclear as they are all very common in

early adolescence [36,37], although a conservative perspective would regard them as side-

effects of treatment.

Young people experienced little change in psychological functioning across the study. We

found no differences between baseline and later outcomes for overall psychological distress as

rated by parents and young people, nor for self-harm. Outcomes that were not formally tested

also showed little change.

Participant experience of treatment as reported in interviews was positive for the majority,

particularly relating to feeling happier, feeling more comfortable, better relationships with

family and peers and positive changes in gender role. Smaller numbers reported having mixed

positive and negative changes. A minority (12% at 6–15 months and 17% at 15–24 months)

reported only negative changes, which were largely related to anticipated side effects. None

wanted to stop treatment due to side effects or negative changes. We are not aware of compar-

ative patient experience data from other cohorts.

The median age at consent in our study was very similar to that in the earliest published

outcome study of mid-pubertal suppression using GnRHa treatment in Dutch young people

(13.6 years) [24]. Similarly to this Dutch cohort, all but one of our participants elected to start

cross-sex hormones after completing the GnRHa pathway. However they spent an average of

31 months on GnRHa compared with 23 months in the Dutch cohort [24]. In our study, the

successful suppression of puberty and cessation of menses with GnRHa, the impact on height

growth [4,16,38] and BMD [4,16] and the normality of liver and renal function through treat-

ment were each consistent with previous reports [4,16].

Our findings that BMD increased over time in the lumbar spine but more slowly than in

same age peers, resulting in a fall in z-score, are similar to others [4,14,39,40]. The fall in

height-adjusted BMD z-score was consistent with but larger than the fall in height z-score. We

found that birth-registered sex and pubertal status at baseline were not associated with later

BMD. There is evidence that accretion of bone mass resumes and that BMD increases with the
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start of cross-sex hormone therapy [4,14,39,41]. Future research needs to examine longer-term

change in BMD in young people treated with mid-pubertal suppression.

We reported a range of adverse events previously described to be associated with pubertal

suppression [42], with the exception of mild sleep disturbance although this is a known associ-

ation with triptorelin use. As anticipated, the withdrawal of sex hormones produces symptoms

such as headaches and lack of energy, although in the great majority (11 of 13 at 0–6 months;

10 of 14 at 7–12 months; 8 of 9 at 13–24 months) the symptoms were minor. Symptoms dimin-

ished over time as has previously been noted [4], and no young people chose to cease treat-

ment due to the side-effects.

Our finding that 1 participant ceased pubertal suppression and did not commence cross-

sex hormones is somewhat similar to the experience of one US cohort and a second Dutch

cohort; Kuper et al. described that 2 of approximately 57 young people aged 10–15 years who

commenced pubertal suppression treatment stopped this treatment without commencing

cross-sex hormones [17]. Brik et al. reported that in a cohort of 137 young people who began

GnRHa between 10 and 18 years and were followed until eligible to commence cross-sex hor-

mones, 5 (3.6%) ceased treatment and did not later commence cross-sex hormones [19].

Three longitudinal studies from the Netherlands and the USA have examined psychological

function over time in cohorts of young people treated with GnRHa and then cross-sex hor-

mones [17,18,24], although the two US cohorts were of limited size. Our study adopted the

same psychological outcome measures as the Dutch cohort, to facilitate comparison [24].

Mean baseline YSR scores in our cohort were similar to those previously reported in 141

young people aged 12–18 years from the London GIDS [43], and baseline CBCL and YSR

scores were close to those at baseline from the original Dutch cohort [24]. A number of other

studies have shown that young people with GD have higher scores on the CBCL or YSR than

same-age population peers, and that they are similar to young people referred to clinical ser-

vices for a range of mental health problems [44–46]. Population-based studies in America sup-

port higher baseline levels of mental health problems amongst young people with GD, with the

prevalence of self-harm notably higher than for male or female peers [47,48]. Young people in

our study had baseline YSR scores 0.7–1.0 SD higher than norms for age in comparable coun-

tries [29,46].

We found no evidence of change in psychological function with GnRHa treatment as indi-

cated by parent report (CBCL) or self-report (YSR) of overall problems, internalising or exter-

nalising problems or self-harm. This is in contrast to the Dutch study which reported

improved psychological function across total problems, externalising and internalising scores

for both CBCL and YSR and small improvements in CGAS [24]. It also contrasts with a previ-

ous study from the UK GIDS of change in psychological function with GnRHa treatment in

101 older adolescents with GD (beginning > 15.5 years) which reported moderate improve-

ments in CGAS score over 12 months of GnRHa treatment [49]. CGAS scores in this previous

study increased from 61 to 67 with GnRHa treatment, similar to those (63 at baseline, 66 at 24

months) in our study. Follow-up of the Kuper et al. cohort found non-significant changes in

depression and anxiety scores in those (n = 25) who had only pubertal suppression treatment,

although improvements were seen in the whole sample combining these with those receiving

cross-sex hormones [17]. A second US cohort reported that in 23 young people who had

received pubertal suppression (using GnRHa or anti-androgens in birth-registered males and

either GnRHa or medroxyprogesterone in birth-registered females), there was a reduction in

depression scores in birth-registered males but not females.

A recent large US survey found that those who received pubertal suppression in early or

mid adolescence had lower odds of lifetime suicidal ideation when studied in adulthood com-

pared with those who did not, regardless of whether they later received cross-sex hormones

PLOS ONE Short-term outcomes of pubertal suppression in gender dysphoria

PLOS ONE | https://doi.org/10.1371/journal.pone.0243894 February 2, 2021 19 / 26App.0594

https://doi.org/10.1371/journal.pone.0243894


and after adjustment for a range of confounding factors [50]. This implies an enduring benefit

of pubertal suppression on psychological function, however the cross-sectional design and ret-

rospective exposure classification means the findings require replication. Data are also avail-

able from other conditions in which GnRHa is used to suppress puberty during adolescence. A

trial of GnRHa suppression of puberty during early adolescence in young people born small-

for-gestational-age (SGA) who were also treated with human growth hormone (GH) reported

that those treated with GnRHa had similar cognitive and psychological function in adult life to

those treated only with GH [51].

The differences between our findings and the previous GIDS study re change in psychologi-

cal function may relate simply to sample size. But why our findings differ from those of the

Dutch study is unclear. They may relate to the timing of assessments; we assessed young people

multiple times whereas in the Dutch study the second assessment was shortly before starting

cross-sex hormone treatment. Alternatively, there may have been baseline differences in the

two cohorts. Whilst some aspects of psychological function were similar, as noted above, the

baseline CGAS scores were notably higher in the Dutch group (indicating better function). A

previous international comparison study has found that young people aged 12–18 years with

GD from the UK have higher scores indicating greater problems on the CBCL and YSR than

those from the Netherlands, Belgium and Switzerland [52].

Psychological distress and self-harm are known to increase across early adolescence. Nor-

mative data show rising YSR total problems scores with age from age 11 to 16 years in non-

clinical samples from a range of countries [29]. Self-harm rates in the general population in

the UK and elsewhere increase markedly with age from early to mid-adolescence, being very

low in 10 year olds and peaking around age 16–17 years [53–56]. Our finding that psychologi-

cal function and self-harm did not change significantly during the study is consistent with two

main alternative explanations. The first is that there was no change, and that GnRHa treatment

brought no measurable benefit nor harm to psychological function in these young people with

GD. This is consonant with the action of GnRHa, which only stops further pubertal develop-

ment and does not change the body to be more congruent with a young person’s gender iden-

tity. The second possibility is that the lack of change in an outcome that normally worsens in

early adolescence may reflect a beneficial change in trajectory for that outcome, i.e. that

GnRHa treatment reduced this normative worsening of problems. In the absence of a control

group, we cannot distinguish between these possibilities. We aimed to use normative reference

data to examine this issue. However age- and gender-standardised t-scores for ASEBA and

other outcomes cannot answer this question as they cover a very broad age range (e.g. 12–18

years). We had anticipated that z-scores on the YSR available by calendar year for two compa-

rable countries (Netherlands; Australia) might be informative however confidence intervals

were too wide to draw reliable inferences.

Gender dysphoria and body image changed little across the study. This is consistent with

some previous reports [24] and was anticipated, given that GnRHa does not change the body

in the desired direction, but only temporarily prevents further masculinization or feminiza-

tion. Other studies suggest that changes in body image or satisfaction in GD are largely con-

fined to gender affirming treatments such as cross-sex hormones or surgery [57]. We found

that birth-registered sex and baseline pubertal status were not associated with later psychologi-

cal functioning on GnRHa, consistent with previous reports [24,49].

These data correct reports from a recent letter by Biggs [58] which used preliminary data

from our study which were uncleaned and incomplete data used for internal reporting. In

addition there were many statistical comparisons which inflated the risk of type 1 error. Our

statistical analysis plan restricted testing all outcomes for differences by sex due to the type 1
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error risk. Contrary to Biggs’s letter, we found no evidence of reductions over time in any psy-

chological outcomes, and no material differences by sex.

Strengths and limitations

Our study provides comprehensive data on this cohort during follow-up, with an anonymised

dataset containing standardised scores deposited to allow other researchers to replicate our

findings where data-sharing allows. The study size and uncontrolled design were key limita-

tions. The small sample size limited our ability to identify small changes in outcomes. This was

an uncontrolled observational study and thus cannot infer causality. Further, many of the out-

comes studied here, including psychological function, self-harm and BMD, undergo norma-

tive changes by age and developmental stage during puberty that could confound any

observed effect of GnRHa treatment in an uncontrolled study. The analysis plan aimed to take

these issues into account as far as possible, however this particularly limits the potential for the

study to show benefits or harms from treatment. However, some conclusions can be drawn. It

is unlikely that the reported adverse events such as headaches do not relate directly to GnRHa

treatment. Equally, given that there were no changes in psychological function and differences

in point estimates were minimal for nearly all outcomes, it is unlikely that the treatment

resulted in psychological harm. Observational studies are important sources of data on harms

of treatment [59–61].

Our data are subject to a number of other limitations. This was an unfunded study under-

taken within a clinical service and we were dependent on the clinical service for data collection.

There were varying sample sizes for differing tests as some participants did not attend certain

investigations and some follow-up medical tests were processed locally to patients; these data

are reported as normal or otherwise. Missing items on psychological questionnaires resulted

in some unusable data. Some young people found repeated completion of questionnaires

about gender issues intrusive and refused to complete them at later follow-ups, as has been

reported in other studies [62]. This questionnaire fatigue also affected parent responses. Scor-

ing of psychological questionnaire data was rechecked at the completion of the study however

this was not possible in very small numbers of participants in whom only scale scores rather

than individual item data were preserved during data migration in hospital clinical informa-

tion systems. In sensitivity analyses, repeat analysis of ASEBA psychological outcomes

restricted to those with rescored data showed highly similar findings to the full sample (see S3

Table in S1 Appendix).

A more detailed qualitative evaluation of participant experience was not possible due to

lack of interviewer time, and reporting of interview data was restricted to perceptions of posi-

tive or negative change and the giving of examples.

Implications and conclusions

Treatment of young people with persistent and severe GD aged 12–15 years with GnRHa was

efficacious in suppressing pubertal progression. Anticipated effects of withdrawal of sex hor-

mones on symptoms were common and there were no unexpected adverse events. BMD

increased with treatment in the lumbar spine and was stable at the hip, and BMD z-score fell

consistent with delay of puberty. Overall participant experience of changes on GnRHa treat-

ment was positive. We identified no changes in psychological function, quality of life or degree

of gender dysphoria.

The great majority of this cohort went on to start cross-sex hormones, as was hypothesized

given the severity and continuation of their GD. However one young person did not, provid-

ing some evidence that development of gender identity continues on GnRHa treatment and
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confirming the importance of continuing supportive psychological therapy to allow further

exploration of gender identity and a range of future pathways whilst on GnRHa.

This cohort will be followed up longer term to examine physical and mental health out-

comes into early adulthood. However larger and longer-term prospective studies using a range

of designs are needed to more fully quantify the harms and benefits of pubertal suppression in

GD and better understand factors influencing outcomes [3]. These are beginning to be funded

in a number of countries [63].(https://logicstudy.uk) Given that pubertal suppression may be

both a treatment in its own right and also an intermediate step in a longer treatment pathway,

it is essential for such studies to examine benefits and harms across the longer pathway includ-

ing pubertal suppression and initiation of cross-sex hormones.
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ABSTRACT
Purpose: To assess how adolescent development progresses and psychiatric symptoms develop
among transsexual adolescents after starting cross-sex hormone treatment.
Materials and methods: Retrospective chart review among 52 adolescents who came into gender
identity assessment before age 18, were diagnosed with transsexualism and started hormonal gender
reassignment. The subjects were followed over the so-called real-life phase of gender reassignment.
Results: Those who did well in terms of psychiatric symptoms and functioning before cross-sex hor-
mones mainly did well during real-life. Those who had psychiatric treatment needs or problems in
school, peer relationships and managing everyday matters outside of home continued to have prob-
lems during real-life.
Conclusion: Medical gender reassignment is not enough to improve functioning and relieve psychi-
atric comorbidities among adolescents with gender dysphoria. Appropriate interventions are warranted
for psychiatric comorbidities and problems in adolescent development.
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Introduction

Adolescence starts from puberty and ends approximately ten
years later with the consolidation of adulthood personality
structures [1,2]. The upsurge of steroid hormones in puberty
initiates the maturation of the reproductive system and sec-
ondary sexual characteristics, and also vast structural and
functional developments in the brain [3]. These biological
changes are accompanied by extensive cognitive, emotional
and social changes characteristic of adolescent development.
The psychosocial developmental tasks of adolescence com-
prise sexual maturation (including adopting to the sexually
maturing body and becoming capable of mutually satisfying,
reciprocal romantic and sexual relationships), achieving inde-
pendence from parents, and assuming an identity and
responsible social role [1,4–6].

Gender Dysphoria (GD) refers to a marked discrepancy
between the experienced gender and biological sex, causing
clinically significant distress or impairment in functioning
(DSM-5) [7]. Individuals with GD often wish to obtain hormo-
nal and surgical treatments to align their body with the
experiences gender. In ICD-10 the corresponding diagnosis is
Transsexualism (ICD-10) [8].

Favourably progressing adolescent development manifests
in the adolescent’s functioning in relation to her/his own
sexually maturing body, parents, peers, romance and sexual-
ity, and school/future career [4,9,10]. The literature exploring
adolescent development and functioning among adolescents

with gender dysphoria and/or transgender identity is scarce
and scattered. The sexually maturing body is a core chal-
lenge for adolescents suffering from gender dysphoria. A
recent review suggested that adolescent gender dysphoria/
transgender identity is associated with both negative (rejec-
tion, bullying) and positive (closer relationship, inclusion,
attention) features in parent and peer relationships, both
delayed and advanced for age or risky sexual behaviours,
and with school-related challenges that are primarily
assumed to relate to prejudice and peer rejection [10].

Psychiatric comorbidities, particularly depression, anxiety
disorders and autism spectrum disorders as well as suicidality
and self-harming behaviours are common among adoles-
cents seeking gender reassignment [10]. Psychiatric comor-
bidities cannot automatically be assumed to be secondary to
gender dysphoria [11] and do not necessarily remit due to
sex reassignment [12].

During the past ten years the number of adolescents con-
tacting gender identity services in order to seek for medical
gender reassignment has increased across Western countries
[13–16]. The reasons for this are not known [10].

Medical approaches to adolescent gender dysphoria
may comprise halting/delaying the physical maturation
(puberty blocking), and cross-sex hormonal treatments.
Surgical treatments are mainly available for legal adults
[17,18]. Medical gender reassignment is expected to alleviate
gender dysphoria, psychiatric comorbidities and related
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psychosocial problems. Initial studies have suggested that
puberty blocking with GnRH analogues may reduce psychi-
atric symptoms and improve functioning in gender dysphoric
adolescents [19,20], but follow-up studies assessing the
effectiveness and safety of hormonal interventions initiated
during the developmental years are, however, scarce and
biased by methodological problems to the extent that a
recent meta-analysis concluded that they must be consid-
ered experimental [21,22]. There is an urgent need for fol-
low-up studies on the outcomes of gender identity based
hormonal interventions initiated during adolescent
development.

The aim of this study was to evaluate the adolescent
development of young people diagnosed with transsexual-
ism and offered cross-sex hormonal interventions in one of
the two gender identity units for minors in the period
2011–2017. We set out to evaluate the psychosocial function-
ing and need for psychiatric treatment of this patient group
during the gender identity diagnostic phase and after about
a year on cross-sex hormone treatment. We expected to see
improvements in psychosocial functioning and a decrease in
need for psychiatric treatment after starting the hormonal
treatment that results in the desired changes in secondary
sexual characteristics, which expectedly alleviates gender
dysphoria.

Materials and methods

In Finland, the gender identity assessments required in order
to proceed to medical sex reassignment interventions are
centralized to two of the five university hospitals in the
country. After the diagnostic assessments, legal sex change
can take place after a period of about a year on cross-sex
hormonal treatments, the so-called real-life phase of living in
the desired role. Diagnostic assessments in Finnish health
care take place according to ICD-10 (8]. Legal sex change
and surgical treatments require the patient to have achieved
legal majority (18 years). To proceed to legal sex change, the
patient has to obtain a certificate from the gender identity
unit that carried out the primary diagnostic assessments and
from the other gender identity service (second opinion).
Gender identity assessments for minors were initiated
in 2011.

The study comprises a retrospective chart review of ado-
lescents referred to one of the two gender identity service
facilities for minors in Finland (Tampere University Hospital,
Department of Adolescent Psychiatry) before age 18, who
had been diagnosed with transsexualism and proceeded to
cross-sex hormonal treatments and who had completed a
follow-up of approximately a year after starting on cross-sex
hormones (real-life phase).

The assessments conducted by the gender identity team
comprise structured and free format assessments and inter-
views by a multi-disciplinary team and an evaluation of the
adolescent’s existing psychiatric and medical files [11]. Two
of the authors (RK, MT) were involved in the clinical assess-
ments of all the gender-referred adolescents during the
study period. The research data was collected retrospectively

from the case files by a junior researcher (EH) trained and
supervised by the first author. All information available after
the clinical evaluations was used and the data was collected
with help of a structured data collection form until the refer-
ral for the second opinion in the other adolescent gender
identity unit was written. The study received approval from
the ethics committee of Tampere University Hospital.

Between 2011 and 2017, 57 adolescents had been diag-
nosed with F64.0, transsexualism, and had been offered an
opportunity to start hormonal sex reassignment. One of
them did not want any treatment, two withdrew and two
had started hormonal treatments but had not yet completed
the real-life phase at the end of 2017. Thus, 52 patients were
included in the study. Of these 11 were birth assigned males
(transfemales) and 41 birth assigned females (transmales).
They had a mean (sd) age of 18.1 (1.1) years at diagnosis,
range 15.2–19.9 years (no difference between sexes).

Measures

Indicators of adolescent development
Adolescent development was evaluated in terms of age-
appropriate living arrangements, peer relationships, school/
work participation, romantic involvement, competence in
managing everyday matters and need for psychiatric
treatment.

Living arrangements were classified as (1) living with at
least one parent/guardian, (2) living in a boarding school,
with an adult relative, in some form of supported accommo-
dation or the like, where supervision and guidance by a
responsible adult is provided, (3) independently alone or in a
shared household with a peer, (4) with a romantic partner. In
the analyses dichotomized living arrangements (a) during
gender identity assessment and (b) during the real-life phase
living with (a) parent(s)/guardian(s) vs. in other arrange-
ments. In Finnish culture, minors younger than 18 years usu-
ally live in the parental home, but leaving the parental home
takes place earlier than in the majority of EU countries. Of
young people aged 20–24, about a fourth are living in the
parental home in Finland [23,24]

Peer relationships were classified as follows: (1) socializes
with friends in leisure time, outside of activities supervised
by adults, (2) socializes with peers only at school or in the
context of rehabilitative activity, (3) spends time close to
peers, for example in school or rehabilitative activity, but
does not connect with them, (4) does not meet peers at all.
In the analyses, peer relationships during (a) gender identity
assessment and (b) the real-life phase were dichotomized to
age-appropriate (normative) [1] vs. restricted or lacking [2–4].

School/work participation was classified as (1) age appro-
priate participation in mainstream curriculum, progresses
without difficulties, (2) participates in mainstream curriculum
with difficulty, (3) participates in rehabilitative educational or
work activity, (4) not involved in education and working life.
Age-appropriate participation during [1] was recorded if the
adolescent attended mainstream secondary education or
upper secondary education at a regular rate (a class per year
in comprehensive school; has not changed more than once
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between tracks in upper secondary education) or had pro-
ceeded to work life after completing vocational education.
Participation with difficulty [2] was recorded if the adolescent
was enrolled in mainstream education but had to repeat a
class, studied with special arrangements (for example, in a
special small group), or followed some form of adjusted cur-
riculum. In the analyses, school/work life during (a) gender
identity assessment and (b) real-life phase was dichotomized
to normative [1] vs. any other (2, 3 or 4).

Romantic involvement was recorded (1) has or has had a
dating or steady relationship, not only online, (2) has had a
romantic relationship only online, (3) has not had dating or
steady relationships. In the analyses we compared has or has
had [1] vs. has not had [2,3] a dating or steady relationship
during (a) gender identity assessment and (b) real-life phase.
Sexual history was recorded in more detail in case histories
during gender identity assessment, and for this period we
also collected the experiences of (French) kissing (yes/no),
intercourse (yes/no) and experience of any genitally intimate
contact with a partner (petting under clothes or naked, inter-
course, oral sex) (yes/no).

In recording age-appropriate competence in managing
everyday matters we expected that early adolescents (up to
14 years) would be able, for example, to do shopping and
travel alone on local public transport, and to help with
household duties assigned by their parents. Middle adoles-
cents (15–17 years) were further assumed, for example, to be
able make telephone calls in matters important to them (for
example, when seeking a summer job), to deal with school-
related issues with school personnel without parental partici-
pation, to select and start new hobbies independently and
to fulfil their role in summer jobs and in similar responsibil-
ities of young people. Late adolescents (18þ years), legally
adults, were expected to have, in addition to the above,
competence to talk to authorities such as professionals in
health and social services, employment or educational insti-
tutions, to deal with banks or health insurance, to manage
their financial issues and to manage their housekeeping if
they chose to move to live independently of parents/guardi-
ans. Competence in managing everyday matters was
recorded as follows: (1) the adolescent is able to cope age-
appropriately outside home, (2) the adolescent needs sup-
port in age-appropriate matters outside home but functions
age-appropriately in the home (manages her/his own
hygiene, clothing and nutrition, participates in (younger sub-
jects) or takes responsibility for (older subjects) housekeep-
ing) and (3) the adolescent’s functioning is inadequate both
at home and outside home. In the analyses we focused in
being age-appropriately able cope with matters outside of
the home [1] vs. not [2,3].

Psychiatric disorders (depression, anxiety, suicidality/self-
harm, conduct problems, substance abuse problems, psycho-
ses, ADHD, autism, eating disorders) were recorded a) if they
had required specialist level psychiatric treatment during or
before the gender identity assessment, (i.e. the adolescent
was in treatment, or treatment had been recommended but
the adolescent refused it) and b) if they required specialist
level psychiatric treatment during the real-life phase (i.e. the

adolescent was in treatment or the psychiatrist in the gender
identity unit recorded that treatment was recommended or
made a referral to psychiatric treatment irrespective of
whether or not the adolescent complied with the
recommendation).

Statistical analyses
Distributions of variables illustrating adolescent development
are given for (a) the time of the gender identity assessment
and (b) the real-life phase. Differences in proportions
displaying age-appropriate functioning were compared using
chi-square statistics/Fisher’s exact test as appropriate. Cross-
tabulations with chi-square statistics/Fisher’s exact test as
appropriate were used to explore functioning on a domain
during the real-life phase according to functioning therein
during assessment (i.e. school/work during real-life phase
according to school/work during assessment etc.).

Need for specialist level psychiatric treatment before or
during the gender identity assessment and during the real-
life phase was compared using cross-tabulations with chi
square statistics. Similarly, need for treatment according to
the nine disorder dimensions recorded was compared
between the two time periods. The associations between
need for specialist level psychiatric treatment a) before or
during the gender identity assessment, and b) during the
real life-phase and functioning in the domains studied were
explored using cross-tabulation with chi-square statistics/
Fisher’s exact test where appropriate.

The role of sex/gender and age were analysed by logistic
regression. Functioning in peer relationships, school/work,
managing everyday matters and dating/going steady were
entered each in turn as the dependent variable with age and
sex/gender as independent variables. Odds Ratios (OR) with
95% confidence intervals (CI) were calculated.

Results

Adolescent development and need for treatment during
assessment and during real-life phase

During the gender identity assessment, three quarters of the
adolescents lived with their parents. About three out of five
displayed age-appropriate progress in school/work, four out
of five functioned age-appropriately in dealing with matters
outside home, and almost all had normative peer contacts.
About three out of five had experienced dating/steady
relationships before the end of the gender identity assess-
ment (Table 1). In more detail about sexual development,
83% (43/52) had been in love/had a crush on someone,
56% (29/52) had experienced kissing, 8% (4/52) intercourse
and 64% (33/52) any genitally intimate sexual contact with
a partner by the end of the gender identity assessment.

During and before the gender identity assessment, half of
the adolescents required specialist level psychiatric treat-
ment, most commonly because of depression, anxiety, and
suicidality/self-harm (Table 2).

In the end of the real-life phase, a majority had moved on
to live independently of parents/guardians. The shares of
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those progressing age-appropriately in school/work, dealing
age-appropriately with matters outside of home and being
involved in dating/steady relationships did not change from
the assessment phase to the end of the real-life phase. The
proportion of those functioning age-appropriately in peer
relationships decreased from the assessment period to the
real-life phase (Table 1). The share of those requiring special-
ist level psychiatric treatment during real-life due to any rea-
son was similar to that during and before the assessment,
but treatment needs due to depression, anxiety and suicidal-
ity/self-harm had diminished (Table 2).

Changes within different domains of functioning

Of those adolescents with-age appropriate peer contacts dur-
ing assessment (46/52), 91% (42/46) continued to have age-
appropriate peer contacts during the real-life phase while 9%
(4/46) no longer had these. Of those with difficulties in peer
contacts (6/52), all continued to have difficulties in this
field. (p< 0.001)

Of those who progressed age-appropriately at school
(working life) during assessment (33/52), 85% (28/33) contin-
ued to do so during the real-life phase, but 15% (5/33) did
not. Of those with problems at school (work) (19/52), 84%
(16/19) continued to have problems, but 16% (3/19) ceased
to have problems in this field. (p< 0.001)

Of those who had had age-appropriate skills in dealing
with matters outside home (42/52), 88% (37/42) continued to
be able to do so but 12% (5/42) functioned below the age-
appropriate level during the real-life phase. Of those who

had had difficulties in dealing with matters outside home
(10/52), half (5/10) continued to do so, but half (5/10) no lon-
ger had problems in this field (p¼ 0.02).

Of those who had experiences of dating/steady relation-
ships during the assessment (32/50), 66% (21/32) had dating/
steady relationships during the real-life phase, and 34%
(11/32) did not. Of those who had not had any dating/steady
relationships by the end of the gender identity assessment,
44% (8/18) had and 56% (10/18) did not have these during
the real-life phase. (p¼ 0.12)

Of those not needing psychiatric treatment before or dur-
ing the assessment (26/52), 73% (19/26) did not need any
during the real-life phase but in 27% (7/26), a need had
emerged. Of those who had needed (25/51) psychiatric
treatment during or before the assessment, 68% (17/25) still
needed it during the follow-up but 32% (8/25) did
not. (p¼ 0.004)

The role of psychiatric comorbidities for functioning
during real life

Need for psychiatric treatment before or during the real-life
phase was not associated with functioning in peer relation-
ships or romantic relationships during the real-life phase.
Those needing psychiatric treatment before or during gender
identity assessment were more likely to not function age-
appropriately in school/work (47% (15/32) vs. 82% (14/17)
functioned well, p¼ 0.02), and borderline significantly less
likely to cope well with managing everyday matters outside
home (72% (23/32) vs. 94% (16/17) managed well, p¼ 0.06)
during the real-life phase.

Concurrent need for psychiatric treatment during the real-
life phase was associated with a smaller proportion function-
ing well at school/work [42% (10/24) vs. 74% (20/27),
p¼ 0.02] and in taking care of everyday matters [67% (16/24)
vs. 93% (25/27), p¼ 0.02].

No associations were found between age and sex (gen-
der) and functional outcomes.

Discussion

The aim of this study was to assess the adolescent develop-
ment of those adolescents who were diagnosed with trans-
sexualism and offered cross-sex hormonal interventions
during the subsequent real-life phase, when the cross-sex
hormonal treatment was initiated and started to produce the
desired changes in physical appearance. Moving to live inde-
pendently, relationships with peers, romantic involvement,
ability to take care of everyday issues age-appropriately out-
side home and need for psychiatric treatment were assessed
as proxies for adolescent development. Earlier empirical
research on outcomes of medical sex reassignment interven-
tions initiated during developmental years was scarce and
offered little advice on the impact of treatments on adoles-
cent development [10,21,22].

We observed that the majority of the adolescents diag-
nosed with transsexualism and offered cross- sex hormonal
treatments displayed age-appropriate functioning in the

Table 1. Functioning in different domains of adolescent development during
gender identity assessment and real-life phase among 52 young people diag-
nosed with transsexualism after starting gender identity assessments before
age 18 [% (n/N)].

During
gender
identity

assessment

During
real life
phase p Value

Living with parent(s)/guardians 73% (38/52) 40% (21/50) 0.001
Normative peer contacts 89% (46/52) 81% (42/52) <0.001
Progresses normatively in school/ work 64% (33/52) 60% (31/52) 0.69
Has had dating or steady relationships 62% (32/50) 58% (30/52) 0.51
Is age-appropriately able to dealt with

matters outside of the home
81% (42/52) 81% (42/52) 1.0

Table 2. Need for specialist level psychiatric treatment, and disorder/symptom
dimensions requiring this treatment during and before gender identity assess-
ment, and during real life phase [% (n/N)].

During and before
gender identity
assessment

During real
life phase p Value

Need for psychiatric treatment 50% (26/52) 46% (24/51) 0.77
Need for treatment due to…
depression 54% (28/52) 15% (8/52) <0.001
anxiety 48% (25/52) 15% (8/52 <0.001
suicidality/self-harm 35% (18/52) 4% (2/52) <0.001
conduct problems/antisocial 14% (7/52) 6% (3/52) 0.18
psychotic symptoms/psychosis 2% (1/52) 4% (2/52) 0.56
substance abuse 4% (2/52) 2% (1/52) 0.56
autism 12% (6/52) 6% (3/52 0.30
ADHD 10% (5/52) 2% (1/52) 0.09
eating disorder 2% (1/52) 2% (1/52) 1.0
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domains studied during the gender identity assessment, as is
to be expected given that severe psychopathology and
markedly lowered functioning may complicate the possibil-
ities to assess identity achievement and may constitute a
contraindication for medical treatment. Nevertheless, a con-
siderable share also had difficulties in different domains of
functioning. What is more, even if the majority also func-
tioned well in the domains studied during the first year on
cross-sex hormones, no statistically significant improvements
in functioning were observed in the group as a whole, and
in the domain of peer relationships the share of those with
normative contacts decreased. This is in disagreement with
earlier studies suggesting improved functioning and reduced
psychiatric symptoms in adolescent onset hormonal treat-
ment of gender dysphoria [19,20], and likely due to older
age, more difficult psychopathology and different interven-
tion (cross-sex hormones vs. GnRH analogues) in our sample.
Our subjects were all post-pubertal and halting of develop-
ment was thus not possible.

The majority of the adolescents diagnosed with transsexu-
alism were still living in the parental home during the gen-
der identity assessment, which is to be expected and
culturally normal as they were in the age range of
15.2–19.9 years. During the subsequent real-life phase, the
share of those living in the parental home decreased. This
concurs with progression of adolescent development. Given
the knowledge of normative timing of leaving the parental
home in Finland [21,22], the increasing proportion of those
no longer living with their parents likely indicates positive
progress in adolescent development instead of, for example,
negative parental reactions to sex reassignment, which has
also been reported in the literature [25], particularly as most
of those leaving the parental home went to live with roman-
tic partners (data not shown). Due to excellent social security
benefits, moving to live independently does not necessitate
regular income from employment and is therefore not a
proxy for good functioning in other domains of life.

The difficulties in peer relationships commonly reported
among adolescents with transgender identities have been
associated with prejudice and discrimination [10,26]. Anxiety
disorders, particularly social anxiety, could relate both to vic-
timization and distress created by not being able to satisfac-
torily present oneself according to one’s perceived gender.
With the appearance of the desired physical characteristics,
passing in the desired role is expected to be facilitated and
self-confidence to increase. Positive changes in connection
with peers could be expected. However, of those who had
difficulties in peer relationships during the gender identity
assessment, all continued to have them in the follow-up, and
almost one in ten of those functioning well in this domain
during the assessment developed difficulties in follow-up.
This was contrary to our expectations and suggests that diffi-
culties in peer relationships cannot be attributed to difficul-
ties in passing in the desired role.

About two out of five of the adolescents diagnosed with
transsexualism had experienced dating or steady relation-
ships by the end of the gender identity assessments, and an
equal share during the real-life phase. For comparison, recent

Finnish data on 15-year-old adolescents reveals that about a
half of them have experienced dating/steady relationships
(unpublished observation). Steady relationships in adoles-
cence may be short and not dating/going steady exactly dur-
ing the real-life phase cannot be taken as an indicator of
delayed development. Earlier studies have shown that clinic-
ally referred adolescents with gender dysphoria display nor-
mative emotional development in regard to romance and
dating but show slight delays in behavioural level sexual
development [27,28]. Compared to earlier findings on all
gender-referred adolescents, the adolescents now studied
had experienced falling in love and dating/steady relation-
ships about equally frequently but had slightly less often
engaged in sexually intimate behaviours than both all gen-
der referred adolescents and same aged adolescents in gen-
eral population (Kaltiala-Heino et al. [28]). These observations
do not suggest remarkable delays in sexual development.
During the real-life phase, a considerable share also gained
their first experiences of dating/steady relationships, which
suggests favourable progression of adolescent development.

If the adolescents diagnosed with transsexualism had had
difficulties at school/work as during the gender identity
assessment, they mainly continued to have difficulties during
the real-life phase. Only a minority moved from progressing
with difficulties to progressing normatively, and equally
many deteriorated during follow-up. Improved functioning as
a consequence of alleviating gender dysphoria and passing
better in the desired role is commonly assumed but has not
previously been researched in relation to education/work.
Our findings suggest that treatment of gender dysphoria
does not suffice to improve functioning in education and
working life. Difficulties in school adjustment and learning
are common among gender-referred adolescents and often
not properly addressed, on the assumption that treatment of
gender dysphoria would relieve an array of problems [11,29].
Educational difficulties need to be fully addressed during
adolescence regardless of gender identity.

On their developmental path towards emotional, social
and economic independence from parents, adolescents gain
competence in taking care of increasingly demanding mat-
ters outside home. Delays in this could be associated with
gender dysphoria through psychiatric symptoms secondary
to gender dysphoria and lack of self-confidence related to
challenges in self-presentation. Such problems could be
expected to be alleviated with gender affirming hormonal
treatments. In taking care of matters at an age-appropriate
level, a greater share had improved than had declined dur-
ing the real-life phase. Thus, favourable progression of ado-
lescent development was seen in the group studied, even if
a fifth of the subjects continued to function on a lower than
age-appropriate level during the real-life phase.

Need for treatment due to depression, anxiety and suici-
dality/self-harm was recorded less frequently during the real-
life phase than before it. This is in line with the conclusion
of a relatively recent meta-analysis [30] that in adults with
gender dysphoria, cross-sex hormonal treatment alleviates
anxiety, and may also reduce depression or depressive symp-
toms. However, need for psychiatric treatment overall did
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not decrease from the level before and during the gender
identity assessment to the real-life phase. New needs had
also emerged about as frequently as need for treatment
diminished. Cross-sex hormonal treatment is not enough to
alleviate psychiatric comorbidities which in adolescents with
gender dysphoria may also precede gender identity concerns
[11] and will likely have equally many and complex under-
pinnings as they have in any population. A large-scale regis-
ter study among adults likewise found that psychiatric needs
were not alleviated with gender reassignment [12].
Depression, anxiety and suicidality/self-harm are often
assumed to be secondary to gender dysphoria, and our find-
ings may be interpreted as lending some support to that
assumption among adolescents, similarly as earlier research
seems to imply for adults [30].

Both earlier and concurrent need for psychiatric treatment
were associated with not progressing age-appropriately at
school/work and in taking care of matters outside home dur-
ing the real-life phase, even though need for psychiatric
treatment was, somewhat unexpectedly, not associated with
functioning in peer relationships and romantic relationships.
This further underlines the need to actively address psychi-
atric comorbidities among adolescents with gen-
der dysphoria.

The study was based on file information on all adoles-
cents diagnosed with transsexualism and proceeding to
cross-sex hormone treatment after entering gender identity
earlier than age 18 in one of the two centralized gender
identity service facilities for minors in Finland. The two gen-
der identity units for minors operate on similar principles,
receive equal numbers of referrals and during the study
period prescribed cross-sex hormones to similar numbers of
adolescents. The follow-up period was approximately only a
year, which inhibits drawing conclusions on long-term out-
comes. However, as during adolescence, both physical, cog-
nitive, emotional and social aspects of development are in a
constant state of change [3], one year is a very rele-
vant period.

Collected from medical files, the data is as accurate as
clinical documentation can be. Because gender identity
assessments and medical gender reassignments in minors
involve numerous controversies (Kaltiala-Heino et al. [10]),
the documentation is likely to be done particularly meticu-
lously. The study unit operates within the field of adolescent
psychiatry, and particular attention is always paid to adoles-
cent development illustrated in age-appropriate functioning.
Data collection was carried out in a structured way, which
adds to the reliability of the study. Most of the recorded
issues are clear-cut and concrete (living arrangements; pro-
gressing one class per year at school or having a job; social-
izing with peers in leisure time; being in (an offline) steady
relationship). Age-appropriate capacity taking care of matters
outside home may be somewhat more abstract and difficult
to quantify. Ambiguous details were discussed between the
authors and rated in consensus.

The disorders that were the reason for need for psychi-
atric treatment were recorded as they appeared in the docu-
mentation produced by the gender identity team or were

recorded in case files obtained by the gender identity team
from the adolescent’s local services and classified on a robust
level. They were not always systematically recorded with
ICD-codes, and we were not able to ascertain the accuracy
of the diagnostic work. However, the diagnoses mentioned
in this paper represent problem categories that are the basis
for treatment offered. A better understanding of psychiatric
comorbidities could have been obtained by using structured
diagnostic interviews.

Conclusion

Among adolescents diagnosed with transsexualism, difficul-
ties in adolescent development and functioning in life
domains appropriate to late adolescence do not disappear
with cross-sex hormone treatment. Cross-sex hormone treat-
ment may alleviate depression and anxiety but does not
have a positive impact on psychiatric comorbidities at large.
Even deterioration as regards psychiatric treatment needs
and functioning occurs during the first year of cross-sex hor-
mone treatment. Not all psychiatric and psychosocial prob-
lems in adolescents displaying gender dysphoria are
secondary to gender identity issues and will not be relieved
by medical gender reassignment. An adolescent’s gender
identity concerns must not become a reason for failure to
address all her/his other relevant problems in the usual way.
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Two years of gender identity service for minors:
overrepresentation of natal girls with severe
problems in adolescent development
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Abstract

Background: Increasing numbers of adolescents present in adolescent gender identity services, desiring sex
reassignment (SR). The aim of this study is to describe the adolescent applicants for legal and medical sex reassignment
during the first two years of adolescent gender identity team in Finland, in terms of sociodemographic, psychiatric and
gender identity related factors and adolescent development.

Methods: Structured quantitative retrospective chart review and qualitative analysis of case files of all adolescent SR
applicants who entered the assessment by the end of 2013.

Results: The number of referrals exceeded expectations in light of epidemiological knowledge. Natal girls were
markedly overrepresented among applicants. Severe psychopathology preceding onset of gender dysphoria was
common. Autism spectrum problems were very common.

Conclusion: The findings do not fit the commonly accepted image of a gender dysphoric minor. Treatment guidelines
need to consider gender dysphoria in minors in the context of severe psychopathology and developmental difficulties.

Keywords: Transsexualism, Gender dysphoria, Sex reassignment, Adolescent development
Introduction
According to the ICD-10 [1], transsexualism involves a
desire to live and be accepted as a member of the oppos-
ite sex, usually accompanied by the wish to make one’s
body as congruent as possible with one’s preferred sex
through surgery and hormonal treatment. The desire
has to be persistent and not a symptom of a mental dis-
order. Gender dysphoria refers to dysphoria experienced
due to the incongruence between a person’s inner per-
ception of her/his gender, and the incongruous bodily
reality. The term Gender Dysphoria has also recently
been adopted as the diagnostic category in DSM-5 [2].
Psychotherapeutic approaches have not proven success-
ful in relieving gender dysphoria, and social, juridical,
medical and surgical sex reassignment (SR) is nowadays
the treatment of choice [3]. Sex reassignment with
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hormonal and/or surgical treatments has been reported
to improve social, psychological and sexual well-being
and functioning.
Surveys based on the Child Behaviour Checklist [4] re-

port that 2-5% of children aged up to seven, as reported
by their parents, “behaves like opposite sex” and 1-2%
“wishes to be of opposite sex”, but cultural issues likely
play a major role in whether a child’s behavior is per-
ceived as gender atypical. Consultations due to gender
identity are generally more often sought for boys than
girls, which may suggest greater gender variation in
boys, but also that effeminate behaviours in boys are
perceived as more of a problem than tom-boyishness in
girls [5,6].
Of children with even severe gender dysphoria and

cross-sex identification, about 85% do not develop a per-
sistent transsexual identity in adolescence (reviewed in
[7]). Reliable indicators are not so far available regarding
which gender dysphoric children cease to be so in pu-
berty and who develop transsexual identity [8]. Medical
interventions are therefore not warranted in pre-
entral. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
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pubertal children. In light of current knowledge,
transsexual identity in adolescence is persistent and
medical interventions may be appropriate. According to
the treatment model developed in the Netherlands
(Dutch model), early treatment may include delaying pu-
berty after its first stages with GnRh analogues, and ad-
ministering cross-sex hormones from about age 16
[9,10]. This approach is recommended when childhood
gender dysphoria exacerbates in puberty, no (primary)
severe psychopathology is present, and the young person
has appropriate developmental support and support for
the process from her/his primary caregivers (parents).
The rationale with GnRh analogue treatment is to pre-
vent the undesired development of secondary sex char-
acteristics and thereby facilitating later transition to the
desired role, and postponing complicated and irreversible
treatment decisions to a more mature age. Psychopath-
ology largely attributed secondary to gender dysphoria is
expected to be relieved by puberty blocking and resolved
by sex reassignment [5,11,12].
In the past decade, the numbers of referrals to child

and adolescent gender identity services have been on the
increase across Europe (personal communications in
2013 and 2014 from UK, NL, Spain, Sweden child and
adolescent gender identity teams) and in Canada [13]. It
is not known whether this represents a true increase in
gender dysphoria, lowered thresholds for seeking help
for it or perhaps cultural developments that promote the
conceptualization of developmental challenges as being
rooted in sex and gender.
In Finland, the legislation stipulates that a transsexual

person may be recognized in law as a member of the de-
sired sex and have access to hormonal and surgical sex
reassignment (in public health care) (act 2002/563). A
psychiatric assessment by a specialized gender identity
team is a prerequisite for legal as well as surgical sex re-
assignment, both of which have a lower age limit of 18.
The specialized psychiatric assessment by a gender iden-
tity team is centralized to two university hospital psychi-
atric clinics, Tampere and Helsinki University Hospitals,
in the country (codes 1053/2002 and 476/2010).
Since 2011, specialized adolescent psychiatric gender

identity teams have been available for minors at the
above mentioned two university hospitals. The excessive
number of referrals, exceptional sex ratio and severity of
general psychopathology among the applicants com-
pared to what might have been anticipated on the basis
of the literature called for clinical attention from the be-
ginning of the service. The aim of this study is to de-
scribe the adolescent applicants for legal and medical
sex reassignment in terms of sociodemographic, psychi-
atric and gender identity related factors and adolescent
development in order to initiate a scientific discussion
on the meaning of these observations.
Materials and methods
The study comprises a retrospective chart review of all
the SR applicants attending for assessment by one of
the two adolescent gender identity services in Finland
(Tampere University Hospital, Department of Adoles-
cent Psychiatry) in 2011–2013. Altogether 49 adoles-
cents were referred to assessment for sex reassignment
and invited to their first meeting during the study pe-
riods, but two adolescents declined to start the evalu-
ation. Thus 47 adolescents are included in this study.
Of these, one was mutistic and did not provide any in-
formation; for this young person, information on per-
sonal experiences is missing but information from case
records and parents could be used.
The assessments take place in an outpatient setting

and comprise structured and free format assessments
and interviews with an adolescent psychiatrist, a psychi-
atric nurse, a social worker and a psychologist. The ado-
lescent and her/his parents/guardians are seen together
and separately by all the multi-disciplinary team mem-
bers. Psychiatric and medical files are requested from all
previous health care contacts of the adolescent, with due
permission from her/him and her/his parents. After com-
pleting all the assessments, the multi-disciplinary team
discusses the diagnosis as to gender identity and mental
disorders, eligibility for hormonal SR treatments and pos-
sible other needs to be met and recommendations to be
given regarding gender identity needs and mental health
needs when appropriate. All the below described measures
were collected using all the material available after the as-
sessment. The study received approval from the ethics
committee of Pirkanmaa Hospital District.

Measures
Sociodemographic variables collected were age, natal sex,
family structure (living with both parents/one parent/
neither parent) and parental education (professional/
intermediate/skilled non-manual/skilled manual/unskilled
or not in employment). Further background information
included the reason for referral (sex reassignment, definite
wish/sex reassignment, possible reassignment/other) and
parental homosexuality or transsexualism (yes/no).
Throughout the discussion of our own research we

use the terms “gender dysphoria” and “gender dysphoric”
to refer to the experienced gender incongruence among
our applicants, regardless of whether they fulfill the
diagnostic criteria for Gender Dysphoria in the DSM-5.
For the present study we recorded whether there had
been signs of gender dysphoria/gender incongruence in
childhood (before age 12) (Table 1). Age of onset of con-
scious gender concerns and age when the applicant was
convinced that s/he is transsexual were recorded. If the
adolescent was already living in the desired role (Table 1),
it was recorded for how long.
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Table 1 Variable descriptions for childhood gender dysphoria, bullying and social isolation

Gender dysphoria/gender incongruence in childhood (<12 years of age)

Childhood gender dysphoria/incongruence present Childhood gender dysphoria/incongruence not present

• explicit gender dysphoria or marked and persistent cross-gender identification
on behavioural level even without explicit verbalization of one’s gender related
thoughts and feelings in childhood

• no signs of gender dysphoria/incongruence in childhood

Gender presentation, living in desired role

Classified as living in the desired role Not classified as living in the desired role

• the applicant had officially changed her/his name to a gender neutral one
or arranged his/her registration in school, and being consistently called,
by a name suggesting the desired sex; being always presented to new
people as being of the desired sex; being treated by family, teachers/
employers, friends, schoolmates as well as by new people as a member
of the desired sex

• the adolescent had not made any attempt to live and be
treated in the desired role

• some of these young people had explicitly “come out” in school and
openly made a transition to the desired role; some, with the support of some
community key adults, had adults, had totally concealed their natal sex from
the school/workplace

• the adolescent dressed gender neutrally and asked the family to
use a name indicative of the desired sex, but was actually not
living in any social role outside the family due to isolation from
social interactions

• some of the adolescents in this group were almost totally
isolated in their homes (not going to school or work, not
meeting peers), some attended school but were isolated from
social interactions there and elsewhere

Bullying

Significantly subjected to bullying Not subjected to bullying

• the applicant and/or her/his parents considered that there had been significant
and traumatic victimization.

• no recollection of being bullied

• a) related to gender presentation or sexual identity: name-calling, spreading
rumours and the like related to gender presentation/sexual identity

• if ever bullied, the adolescent described it as non-significant
(“maybe sometimes”, “not more than anyone else”).

• b) not related to gender or sexual identity: bullying was related to other issues
like weight, interests, belonging or not belonging to a certain group etc.

Isolation

Periods of isolation No isolation

• periods of not having contact with peers outside of arranged study-related
activities at school - or not even that, if not attending school

• no interruptions in attending age appropriate daily programme
(usually school), having age-appropriate contacts with peers

• having same-age contacts only with one’s own siblings

• keeping (tenuous, infrequent) contact with one or two peers only despite
previously having been normatively engaged with peers

• contacts outside the family only via Internet
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Previous and current psychiatric history was recorded.
Previous files were not always complete, and diagnoses
were not always accurately defined in terms of ICD-10
diagnostic codes. Thus, we recorded 1) whether the
young person had been in contact with psychiatric
services prior to entering the gender identity service
(yes/no), 2) whether the previous contact had been
because of gender concerns or psychiatric symptoms
(gender issues only/psychiatric symptoms only/both), 3)
what kind of problems the young person had displayed
(anxiety, depression, suicidal behaviours, conduct prob-
lems, autism spectrum related problems, substance
abuse, psychotic symptoms, other; all recorded yes/no),
and 4) the temporal relationship between psychiatric
symptoms and gender dysphoria/identity concerns (psy-
chiatric symptoms emerged earlier/gender dysphoria and
gender identity concerns emerged first).
Peer-related difficulties were recorded being subjected
to bullying at school (yes/no) and isolation from peers
(yes/no) (Table 1). Of bullying it was recorded whether
it happened before, after or both before and after of the
onset of gender dysphoria, and whether it was related to
gender presentation or sexual orientation. Of social
isolation it was recorded whether it occurred before,
after or both before and after the onset of gender
dysphoria.
Statistical analyses
All the variables were recorded in a structured form de-
veloped for this research. Descriptive analysis was con-
ducted using statistical methods for quantitative data.
We report frequencies and means (sd) where appropri-
ate. Between groups comparisons are made with cross-
App.0612
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tabulations and chi-square statistics/Fisher’s exact test,
and with t-test where appropriate.

Qualitative observations
The qualitative content analysis approach [14] was ap-
plied to illustrate, based on all material recorded in case
histories, different groups of gender dysphoric adoles-
cents, or different developmental pathways resulting in
the adolescent now perceiving the need to apply for sex
reassignment. This was carried out by condensing and
extracting from all material recorded in the case histor-
ies similar and different developmental patterns and de-
scriptions of experiences that could be used to create
mutually exclusive model stories, or trajectories that
would include all the studied adolescents and not allow
for assigning a given adolescent to more than one trajec-
tory. The model stories were not defined in advance but
they were formed in a data-driven process, the outcome
of which is presented.

Results
Demographics
Of the applicants included in the present study, 41 were
natal girls and 6 were natal boys. Their mean age (sd) at
entering assessment was 16.04 (0.57) years for natal boys
and 16.66 (1.07) for natal girls (p = 0.18). Of these, 49%
(23) were living with both their biological parents, 39%
(18) with one biological parent, and 13 % (6) in child
welfare foster placements or independently. Parental
education was distributed as follows: 16% (8) professional,
5% (2) intermediate, 22% (10) skilled non-manual, 43%
(20) skilled manual, and 14% (7) were unskilled or not par-
ticipating in work life. None of the applicants had
transsexual or homosexual parents.

Gender dysphoria
Of the applicants, 32% (14/47) reported having started
to consciously question their gender before age 12, 62%
(30/47) at 12 or later, and three applicants (6%) could
not define this. Most commonly (one in five) these con-
cerns had started at age 14. There were altogether five
applicants (11%) who during childhood had persistently
expressed gender dysphoria and/or identified with the
opposite sex, and three (6%) who during childhood had
transiently displayed gender dysphoria and a desire to be
of the opposite sex. A further nine applicants (19%) had
been tomboyish girls but had not questioned their gen-
der or experienced dysphoria, and as to most of the ap-
plicants (30/47, 64%), neither the young person nor her/
his parents recalled gender dysphoria or cross-gender
behaviors during childhood.
During the assessment process, 72% (34/47) of the appli-

cants were sure about feeling they were of the opposite
sex to their natal and about pursuing sex reassignment,
but 28% (13/47) were not sure about their feelings regard-
ing gender identity and/or sex reassignment. There was
no difference between natal girls and natal boys in this re-
gard. Of those who felt sure about their cross-gender iden-
tity, 15% (5/34) recalled reaching the conclusion before
age 12, 79% (27/34) at 12 or later, and two (6%) could not
define at what age they had reached the conclusion. There
was no difference between natal girls and natal boys. The
time frame from first becoming aware of gender dysphoria
to being sure of one’s own cross-gender identity ranged
from 0 to 7 years, with mean 1.6 (sd 2.1) years.
Of all the applicants, 38% (17/47) were living in the

desired role when the assessment was completed, 50%
(3/6) of the natal boys and 37% (15/41) of the natal girls
(p = 0.41). Of those applicants who expressed certainty
about being of other than their natal sex and desiring
physical and legal sex reassignment, 47% (16/34) were
living in the desired role. Of those who were living in
the desired role, the mean (sd)/median time of living in
the role was 28.3 (17.9)/24.0 months for natal boys, and
29.8 (39.2)/12 months for natal girls (p = ns).
Peer relationship difficulties
Of the applicants, 57% (27/47) had been significantly
bullied at school, 53% (25/47) in primary school (grades
1–6, ages 7–13 yrs) and 45% (21/47) in secondary school
(grades 7–9, ages 13–16 yrs). Of those who had been
victims of bullying, 73% (19/27) had been bullied before
they came to think about their gender identity, 8% (2/27)
after starting to think about gender issues, and 19% (5/27)
both before and after. Of those bullied, 27% (7/26) re-
ported that bullying had been related to gender presenta-
tion or sexual identity, and 73% (19/26) had been bullied
due to some other reasons (see Table 1).
Natal girls and natal boys had been bullied equally fre-

quently. Natal girls tended more often to report having
been bullied only before the onset of gender dysphoria,
and natal boys more often both before and after the on-
set of gender dysphoria (girls: 78% (17/23) only before,
9% (2/23) only after, 13% (3/23) before and after vs.
boys: 33% (1/3) only before, none only after, 67% (2/3)
both before and after, p = 0.08). Among natal boys gen-
der presentation and/or sexual identity had always been
the topic of the bullying, among natal girls 83% (19/23)
had been bullied for something else and 17% (4/23) due
to gender presentation/sexual identity (p = 0.01).
Of the applicants, 45% (21/47) had presented with pe-

riods of isolation from peer relationships; 32% (15/47)
before and 40% (19/47) after the onset of gender dys-
phoria, and 43% (20/47) were socially isolated during the
SR assessment. Twenty-eight per cent (13/47) were iso-
lated in all three observed periods. Social isolation was
equally common among natal boys and girls applicants.
App.0613
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Psychiatric treatment and psychopathology
Seventy-five per cent of the applicants (35/47) had been
or were currently undergoing child and adolescent psy-
chiatric treatment for reasons other than gender dys-
phoria when they sought referral to SR assessment, and
two more were contacted with general adolescent psy-
chiatric services soon after entering the SR assessment.
Sixty-four per cent (30/47) were having or had had
treatment contact due to depression, 55% (26/47) due
to anxiety disorders, 53% (25/47) due to suicidal and
self-harming behaviours, 13% due to psychotic symp-
toms (6/47), 9% (4/47) due to conduct disorders, 4%
(2/47) due to substance abuse, 26% (12/47) due to aut-
ism spectrum disorder, and 11% (5/47) due to ADHD.
One severe case of anorexia nervosa was noted. Of the
applicants, 68% (32/47) had had their first contact with
psychiatric services due to other reasons than gender
identity issues. Natal boys and natal girls had equally
commonly been treated for psychiatric disorders except
for ADHD which had been more commonly treated in
natal boys (50% vs.5%, p = 0.01). The mean number of
distinct psychiatric problems was 2.3 (sd 1.7), with no
difference between natal girls and natal boys.
Table 2 The different groups of gender dysphoric adolescent

Early onset gender dysphoria, exacerbates in puberty

a) with no with no significant psychopathology and developmental
problems (n = 2)

b

• very mild or no psychopathology across childhood and until the assessment •

Adolescent onset gender dysphoria, where transsexual identity appeared est

c) without, or with only mild psychopathology and developmental
difficulties (n = 10)

d

• mild to moderate depression or anxiety, could be considered secondary
to gender dysphoria, or was transient, and did not impair functioning in
social relationships or school

•

• age-appropriate social relationships and leisure time activities, participa-
tion in age-appropriate educational activities (comprehensive, vocational
or upper secondary school)

•

e) Adolescent onset gender dysphoria, identity confused development (n = 2

• In childhood, no gender dysphoria nor cross-gender behaviors

• For most of their primary school years (age 7–12 years) felt excluded

• Persistent experiences of bullying before the onset of gender dysphoria

• In adolescence, social anxiety and depression, most often with self-harm an

• Isolated

• Long periods of not attending school, or if attended school, did not engag

• Did not meet with same-aged peers in leisure time, or they met with few p
family members.

• Socially and/or academically marginalized

• Very high expectations that SR would solve their problems in social, academ
The different groups
Five different mutually exclusive groups (a - e below)
were identified that differed as to onset of gender dys-
phoria and cross-gender identification, psychopathology
and adjustment/difficulties in social relationships, and
the temporal relationships between these. They are pre-
sented in Table 2.
We carried out logistic regression analyses to detect

what kind of presenting features were associated with
belonging to the last, confused group of adolescents with
gender dysphoria (e) when entered in the model simul-
taneously. This was appropriate because psychiatric
symptoms and psychosocial functioning are strongly in-
terrelated. Age and natal sex were not predictive of be-
longing to the confused group. Each psychiatric
problem, being subjected to bullying, presenting with
periods of isolation, number of different psychiatric
problems, and months living in desired role were each
in turn entered as independent variables, controlling for
age and natal sex. When controlling for age and natal
sex, group memberships was predicted by anxiety (OR
4.8, 95% CI 1.4-17.0), suicidality (OR 5.7, 95% CI 1.7-
20.3), number of different psychiatric symptoms (OR
s seeking SR

) with considerable psychopathology and developmental problems (n = 3)

severe psychopathology that had previously and currently required
specialist level child and adolescent psychiatric care (autism spectrum
disorder, OCD, Tourette, anorexia nervosa, suspected psychotic episodes
or psychosis high risk, specific learning difficulties)

ablished

) with severe psychopathology and developmental difficulties (n = 9)

psychiatric problems that warranted specialist level adolescent psychiatric
treatment, either in treatment at the beginning of their SR assessment, or
treatment contact was arranged during the SR assessment

autism spectrum disorders (3), major depression (3), social phobia (5),
substance abuse problems (1) or a history of conduct disorder and trauma
(2) (several had two disorders); clearly more severe psychopathology than
what was seen in group c

3)

d suicidal preoccupation if not suicide attempts

e in peer contacts outside learning situations arranged by teachers.

eers and only if their parents arranged it; many in contact only with their

ic, occupational and mental health domains
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1.7, 95% CI 1.1-2.6), and presenting with periods of iso-
lation (OR 9.0, 95% CI 2.3-34.7). However, when pre-
senting with periods of social isolation was entered into
any other model, the other independent variables were
leveled out, suggesting that social isolation was the
strongest factor predicting membership of the problem-
atic, identity confused group.

Discussion
The number of referrals exceeded expectations. Given
the most cited epidemiological figures among adults,
1:10 000–1:30000 MtF and 1:40 000–1:100 000 FtM [6],
in Finnish population, 6–18 boy-to-girl adolescents and
2–4 girl-to-boy adolescents aged 13–18 would be ex-
pected. The number of referrals to the study unit already
doubled the less conservative estimates based on adult
figures. Referrals to the other adolescent gender identity
unit amount to equal numbers, and the natal girl:boy
ratio in referrals is also similar in the other unit (Tainio
V-M, personal communication). Valid epidemiological
research on incidence and prevalence of transsexualism
or gender dysphoria at large among adolescents is not
available [6]. The adult figures cited above are based on
treatment seeking, as are the numbers presented in the
present study. Gender dysphoria may be more common
among adolescents than among adults, or it may be in-
creasing in younger age cohorts.
Not all applicants could be seen as presenting with

established transsexual identity, even though they suf-
fered gender dysphoria. Excluding the confused (e)
group in our data, 3 boy-to-girl and 21 girl-to-boy appli-
cants were identified who displayed transsexual identity
that appeared established, unique, and not part of more
general identity confusion or secondary to severe mental
disorders. Given that these numbers are based on half of
the adolescent gender identity assessments in Finland,
the findings further suggest that severe and persistent
gender dysphoria/transsexualism in adolescence may be
more common than hitherto assumed.
The natal girl:boy ratio among the adolescent SR ap-

plicants was very high. In prepubertal children referred
to gender identity services, boy:girl ratio is reportedly 3–
6:1, with some variation across countries presumably
due to cultural reasons [5,13]. Previously a more even
boy:girl ratio has been suggested in adolescents seeking
sex reassignment than among child samples [13], and a
recent paper from Germany reported natal boy:natal girl
ratio of 0.81 among 268 minors diagnosed with gender
identity disorder from 1987–2013 [15]. Among adults,
there seems to be remarkable variation across countries
in the ratio of natal men:natal women seeking for sex re-
assignment [16]. In Western countries natal male trans-
sexuals exceed natal females transsexuals. A German
study demonstrated that the natal male:natal female
ratio among transsexual people has changed to more
equal towards 2000’s that what it was in earlier decades
[16]. However, the overrepresentation of girls on our
sample differs still from these more recent trends, and it
is similar in both the two Finnish centers. We have so
far no explanation for this great overrepresentation of
natal girls seen in our material, and equalizing of sex ra-
tio demonstrated by others [13,15,16]. Cultural trends
may somehow influence this. May be more permissive
societal attitudes allow “coming out” as gender variant
more easily than before. However, why this would con-
cern primarily girls remains an open question.
Of children and adolescents, 10-15% are regularly

(weekly) involved in school bullying [17]. Of the adoles-
cent SR applicants, more than a half had been subjected
to bullying. Even if in the present study it was not pos-
sible to verify exactly how frequently the applicants had
been bullied, we only recorded bullying that the adoles-
cent and her/his parents perceived as significant: par-
ticularly intensive, vicious, long-term and traumatizing.
However, in more than two thirds of the cases, bullying
had occurred before the onset of gender dysphoria, and
was not targeted at gender or sexual identity. Bullying is
an unspecific risk factor for developmental problems ra-
ther than a problem specifically related to gender iden-
tity. That natal boys were more commonly bullied
because of gender presentation suggests that effeminate
characteristics in boys are less tolerated than masculine
self-presentation in girls.
Peer relationships are of the outmost importance dur-

ing adolescent development [18-20], and social isolation
from peer relationships suggests developmental difficul-
ties and impaired mental health [21-24]. In the present
sample, isolation was extremely common and also the
strongest predictor of membership of the “confused”
group.
More than three quarters of the adolescent SR appli-

cants had needed and/or currently needed specialist
level child and adolescent psychiatric services due to
psychiatric problems other than gender dysphoria. Spe-
cialist level child and adolescent psychiatric services are
provided exclusively for severe disorders in Finland
[25,26]. The recorded comorbid disorders were thus se-
vere and could seldom be considered secondary to gen-
der dysphoria. This utterly contradicts the findings in
the Dutch child and adolescent gender identity service,
where two thirds of adolescent SR applicants did not
have psychiatric comorbidity [27]. In a recent German
study, 43% of children and adolescents seen in a specific
gender identity unit suffered from major psychopath-
ology [15]. For the time being, we are unable to explain
why Finnish adolescent SR applicants appear psychiatric-
ally much more disturbed than has been reported else-
where, but our findings warrant attention. The
App.0615
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treatment guidelines for adolescent gender dysphoria
may require extensions taking into account the needs of
those with severe psychopathology and identity confu-
sion, very unlikely currently eligible to medical SR.
The overlap between autism spectrum disorders and

gender dysphoria has been recognized before [28]. In a
Dutch gender identity service, 9.4% of adolescents pre-
sented with autism spectrum disorder. In our sample,
26% of the adolescent SR applicants were diagnosed to
be on the autism spectrum. These diagnoses had mainly
been made during the adolescents’ previous psychiatric
treatment in our hospital or elsewhere, but three such
diagnoses were also made by our team. In our hospital,
the ADOS [29] is used with the minors, and the 3Di [30]
or ADI-R [31] with parents to diagnose autism spectrum
disorders. We could not systematically review with
which protocols the diagnoses had been made elsewhere
in the country, but in our clinical opinion there was no
reason to doubt them. It is currently not known why
autism spectrum is overrepresented in gender dysphoric
children and adolescents. The conditions could be truly
co-occurring. Prenatal exposure to high levels of testos-
terone could be involved in the development of both
conditions, especially for girls with autism spectrum dis-
order, but this leaves the comorbidity in males unex-
plained. Gender identity issues could arise from autism
spectrum people’s predisposition toward unusual inter-
ests, or gender dysphoria in ASD could represent OCD
rather than genuine gender identity issues. The cross-
gender behaviour in ASD minors could also rather
represent non-normative sexual interests or unusual
sensory preferences [28]. Our clinical impression is that
a long-standing feeling of being different and an outsider
among peers could play a role in ASD children develop-
ing gender dysphoria in adolescence. In our clinical sam-
ple of gender dysphoric adolescents, autism spectrum
disorders by far exceeded the prevalence of 6/1000 sug-
gested for general population [32], and almost three-fold
that in the sample of deVries et al. [28]. Autism
spectrum needs to be taken seriously in considering
treatment guidelines for child and adolescent gender
dysphoria. Given the nature of ASD, particularly ASD
children’s and adolescents’ difficulties in adjusting to
changes, profound changes in their own bodies with SR
treatments may pose a major challenge to psychological
adjustment, and ASD adolescents may be particularly ri-
gidly unwilling to consider this in advance.
In the international literature on gender dysphoria in

minors, the most often portrayed picture is that of child-
hood cross-gender identification/gender dysphoria,
where gender dysphoria exacerbates in puberty due to
the development of secondary sex characteristics. Our
findings suggest that there are many more developmen-
tal pathways that may also need different treatment
approaches. In our data, most of the adolescents first
presented with gender dysphoria and cross-gender iden-
tification well after the onset of puberty, and the vast
majority suffered significant psychopathology and
broader identity confusion than gender identity issues
alone. It is important to be able to openly discuss these
alternative presentations of gender dysphoria in order to
find appropriate treatment options.
Adolescence is a period of identity formation. From

early to late adolescence, identity develops from frag-
mented and contextual identity experience to endogen-
ous, permanent and integral identity that remains
constant across contexts and interactions [33]. Identity
is formed through diverse physical and psychological de-
velopments and in relation to other people and the so-
cial environment [34,35]. An adolescent also faces
fundamental identity challenges in the domains of reli-
gion, worldview, ethnicity, sexuality and the like. Identi-
fication with various groups is often passionate during
adolescence, but the object of identification may also
change, even several times [34-37]. Adolescents are
more suggestible and submit more readily to group pres-
sure to gain acceptance [38]. Adolescence is a period of
maturation of social cognition, and a prerequisite for the
maturation of social cognition is the maturation of the
central nervous system that continues to the third dec-
ade of life [39]. During puberty and adolescent develop-
ment there may be some overlap between normative
testing of sexuality and gender roles in the one end, and
gender dysphoria as a disorder in the other end of the
spectrum. This would implicate that GD in adults and in
adolescence may not be the same issue in general. For
these reasons it is more challenging to assess whether
the gender identity of an adolescent is so firmly estab-
lished that physical intervention is indicated than it is to
assess this among adults.
In the majority of the applicants, gender dysphoria

presented in the context of wider identity confusion, se-
vere psychopathology and considerable challenges in the
adolescent development. At this point it is not possible
to predict how gender dysphoria in this group will de-
velop: will gender dysphoria in these adolescents cease
with the resolution of wider developmental problems, or
perhaps consolidate later into transsexual identity, with
the completion of the developmental tasks of adolescence.

Methodological considerations
The present paper is based on information on all adoles-
cents who entered the assessment for sex reassignment
in Finland in 2011–2013 by one of the two centralized
adolescent gender identity teams in the country. The
basis for choosing one or another of the two centers was
geographical and not likely to create bias due to subject
selection. It is further known that number of referrals
App.0616
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during the study period well as natal girl:natal boy ratio
are similar in both centers.
The data collection was systematic and structured,

which adds to the reliability of the findings. The data
collection took place in the form of retrospective chart
review of files created during a comprehensive assess-
ment period by a multi-disciplinary team. Thus data col-
lection was unlikely to bias the assessments in any way.
Comprehensive assessments by a multi-disciplinary team
are likely to provide reliable and valid data. The multi-
disciplinary team collected information from the appli-
cants themselves, from their parents, from previous case
histories and by their own psychometric measurements.
The applicants themselves might be prone to interpret a
variety of their problems as being a result of gender in-
congruence, even if the problems actually were inde-
pendent of gender identity issues or even predisposing
to gender incongruence. In this study we attempted to
avoid bias due to subjects’ interpretation by using mul-
tiple source of information.
However, the data is relatively small and does not per-

mit complex analyses. The study remains descriptive and
cannot shed light on causal relationships. Some informa-
tion of interest for the research was occasionally missing
in the files, because the files were primarily created for
clinical purposes, not for research.
The validity of the diagnoses in previous psychiatric

contacts needs to be considered with certain caution.
Previous files were not always complete and did not pro-
vide diagnoses according to ICD-10, and we were not
able to check in the databases of the previous treatment
providers what ICD diagnoses were recorded there.
Thus, we recorded reasons for previous treatment based
on verbalizations in the referrals and available copies of
previous files. This only allowed a rough descriptive clas-
sification to problems related to anxiety, depression, sui-
cidal behaviours, conduct problems, autism spectrum
related problems, substance abuse, psychotic symptoms
and other. We only recorded these problems if the ado-
lescent had had a psychiatric treatment contact. The
data gives a picture of the primary problems in previous
psychiatric treatment contacts but not of all possible
symptoms. Thus, our figures for problems related to
anxiety, depression etc. are likely underestimates. It was
also not possible to obtain exact information of when
the various symptoms and disorders had been present
and for how long time, except for autism which is of
course assumed a lifetime condition. However, as clinical
research on adolescent SR applicants is scarce, descrip-
tive studies are valuable in providing a basis for discus-
sion and international comparisons that are needed in
order to create optimal clinical treatment guidelines.
Psychotic symptoms in our data mainly comprise brief

and limited hallucinatory experiences. Psychotic symptoms
were recorded if there were descriptions of hallucinations
in the files, or of the previous files mentioned “psychotic
symptoms” even when not giving more detailed descrip-
tions. However, none of the applicants had a diagnosis of
schizophrenia or schizoaffective disorder. Assessing gender
dysphoria in the context of schizophrenia spectrum
psychoses would be inappropriate. Doctors/units pri-
marily contacted would very unlikely refer a patient
with schizophrenia or schizoaffective disorder in gender
identity assessments. Current psychotic symptoms
would result in the gender identity team promptly re-
ferring the young person to general adolescent psychi-
atric care.
The findings cannot be generalized to all adolescents

experiencing gender variation. Not all gender incongru-
ent people perceive a need to seek for SR, or find it
timely during adolescence.

Conclusion
Adolescents seeking sex reassignment represent a variety
of developmental pathways differentiated by the timing
of onset of gender dysphoria, psychopathology and de-
velopmental difficulties. It is important to be aware of
the different groups, or developmental pathways, in gen-
der dysphoric adolescents in order to be able to find ap-
propriate treatment options. In the presence of severe
psychopathology and developmental difficulties, medical
SR treatments may not be currently advisable. Treat-
ment guidelines need to be reviewed extended to appre-
ciate the complex situations.
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ABSTRACT
in less than a decade, the western world has witnessed an unprecedented 
rise in the numbers of children and adolescents seeking gender transition. 
Despite the precedent of years of gender-affirmative care, the social, medical 
and surgical interventions are still based on very low-quality evidence. The 
many risks of these interventions, including medicalizing a temporary ado-
lescent identity, have come into a clearer focus through an awareness of 
detransitioners. The risks of gender-affirmative care are ethically managed 
through a properly conducted informed consent process. its elements—
deliberate sharing of the hoped-for benefits, known risks and long-term 
outcomes, and alternative treatments—must be delivered in a manner that 
promotes comprehension. The process is limited by: erroneous professional 
assumptions; poor quality of the initial evaluations; and inaccurate and 
incomplete information shared with patients and their parents. we discuss 
data on suicide and present the limitations of the Dutch studies that have 
been the basis for interventions. Beliefs about gender-affirmative care need 
to be separated from the established facts. A proper informed consent 
processes can both prepare parents and patients for the difficult choices 
that they must make and can ease professionals’ ethical tensions. even 
when properly accomplished, however, some clinical circumstances exist 
that remain quite uncertain.

Introduction

Reconsideration of the meanings, purposes, indications, and processes of informed consent for 
transgender-identified youth is urgently needed. Parents of gender atypical children are consid-
ering social transition as early as preschool or grade school. Parents of preteens and teens are 
considering supporting their children’s wishes to present in a new gender, take puberty blockers, 
cross-sex hormones, and plan for surgical alterations. College-aged youth are declaring new 
identities for the first time and obtaining hormones and surgery without their parents’ knowledge.

When uncertain parents of children and teens consult their primary care providers, they are 
usually referred to specialty gender services. Parents and referring clinicians assume that spe-
cialists with “gender expertise” will undertake a thorough evaluation. However, the evaluations 
preceding the recommendation for gender transition are often surprisingly brief (Anderson & 
Edwards-Leeper, 2021) and typically lead to a recommendation for hormones and surgery, known 
as gender-affirmative treatment.
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Despite the widely recognized deficiencies in the evidence supporting gender-affirmative 
interventions (National Institute for Health & Care Excellence, 2020a; 2020b), the process of 
obtaining informed consent from patients and their families has no established standard. There 
is no consensus about the requisite elements of evaluations, nor is there unanimity about how 
informed consent processes should be conducted (Byne et al., 2012). These two matters are 
inconsistent from practitioner to practitioner, clinic to clinic, and country to country.

Social transition, hormonal interventions, and surgery have profound implications for the 
course of the lives of young patients and their families. It is incumbent upon professionals that 
these consequences be thoroughly, patiently clarified over time prior to undertaking any element 
of transition. The informed consent process does not preclude transition; it merely educates the 
family about the state of the science underpinning the decision to transition. Social transition, 
hormones, and surgeries are unproven in a strict scientific sense, and as such, to be ethical, 
require a thorough and fully informed consent process.

Ethical Concerns About Inadequate Informed Consent

The concept of informed consent in medicine has roots in both ethical theory and law. The 
ethical foundation is centered in the principles of beneficence, justice, and respect for autonomy, 
while the legal issues have to do with questions of malpractice (Katz et al., 2016).

Patients consenting to treatment must meet age-based and decisional capacity requirements 
(Katz et al., 2016). Minors less than the age of consent participate in decision-making by pro-
viding assent—an agreement with the intervention. The limited maturational cognitive capacities 
of minors are the key reason why parents serve as the ethical and legal surrogates for medical 
decision-making, tasked with signing an informed consent document (Grootens-Wiegers, Hein, 
van den Broek, & de Vries, 2017).

The informed consent process consists of three main elements: a disclosure of information 
about the nature of the condition and the proposed treatment and its alternatives; an assessment 
of patient and caregiver understanding of the information and capacity for medical decision-making; 
and obtaining the signatures that signify informed consent has been obtained (Katz et al., 2016). 
The current expectation that clinicians and institutions are required to thoroughly inform their 
patients about the benefits, risks, and uncertainties of a particular treatment, as well as about 
alternatives, has a long legal history in the United States (Lynch, Joffe, & Feldman, 2018).

Ethical concerns about inadequate informed consent for trans-identified youth have several 
potentially problematic sources, including erroneous assumptions held by professionals; poor 
quality of the evaluation process; and incomplete and inaccurate information that the patients and 
family members are given.

These concerns are amplified by the dramatic growth in demand for youth gender transition 
witnessed in the last several years that has led to a perfunctory informed consent process. A 
rushed process does not allow for a proper discussion of not only the benefits, but the profound 
risks and uncertainties associated with gender transition, especially when gender transition is 
undertaken before mature adulthood.

a. Dramatic growth in demand for services threatens true informed consent

Gender identity variations were thought to be extremely rare a generation ago. While the 
incidence in youth had not been officially estimated, in adults it was 2-14 per 100,000 (American 
Psychiatric Association, 2013, p. 454). However, around 2006, the incidence among youth began 
to rise, with a dramatic increase observed in 2015 (Aitken et al., 2015, de Graaf, Giovanardi, 
Zitz, & Carmichael, 2018). Currently, 2-9% of U.S. high school students now identify as trans-
gender, while in colleges, 3% of males and 5% of females identify as gender-diverse (American 
College Health Association, 2021; Johns et al., 2019; Kidd et al., 2021).
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Whereas previously most of the affected individuals identified as the opposite sex, there is 
now a growing trend toward identifying as nonbinary: neither male nor female or both male 
and female (Chew et al., 2020). A recent study reported that the majority of transgender-identifying 
youth (63%) now have a non-binary identity (Green, DeChants, Price, & Davis, 2021). Although 
the incidence of natal males asserting a trans identity in adolescence has significantly increased, 
the dramatic increase is driven primarily by the increase in natal females requesting services 
(Zucker, 2017). Many suffer from significant comorbid mental health disorders, have neurocog-
nitive difficulties such as ADHD or autism or have a history of trauma (Becerra-Culqui et al., 
2018; Kozlowska, McClure, et al., 2021).

The increase in rates of transgender identification is reflected in the numbers of youth seeking 
help from medical professionals. For example, according to data reported by the Tavistock gender 
clinic in the UK, in 2009, there were 51 requests for services (de Graaf et al., 2018); in 2019-2020, 
2728 referrals were recorded—a 53-fold increase in just over a decade (Tavistock & Portman 
NHS Foundation Trust, 2020). The growing number of urban transgender health centers that 
have arisen in recent years (HRC, n.d.) reflects the increased demand for gender-related medical 
care among young people in North America Australia, and Europe.

This unprecedented increase has created pressure on institutions and practitioners to rapidly 
evaluate these youth and make recommendations about treatment. To respond to growing demand, 
an innovative informed consent model of care has been developed. Under this model, mental 
health evaluations are not required, and hormones can be provided after just one visit following 
the collection of a patient’s or guardian’s consent signature (Schulz, 2018). The provision of 
transition services under this model of care is available not just to those over 18, but for younger 
patients as well (Planned Parenthood League of Massachusetts, n.d.).

Although following the informed consent model of care for hormones and surgeries for youth 
may diminish clinicians’ ethical or moral unease (Vrouenraets et al., 2020), we believe this model 
is the antithesis of true informed consent, as it jeopardizes the ethical foundation of patient 
autonomy. Autonomy is not respected when patients consenting to the treatment do not have 
an accurate understanding of the risks, benefits, and alternatives.

b. Assumptions held by professionals influence the integrity of the informed consent process

Gender dysphoric children and teens can intensely occupy the belief that their lives will be 
immensely improved by transition. Clinicians who have embraced the gender-affirmative model 
of care operate on the assumption that children and teens know best what they need to be 
happy and productive (Ehrensaft, 2017). These professionals, responding to the youths’ passionate 
pleas, see their role as validating the young person’s fervent wishes for hormones and surgery 
and clearing the path for gender transition. In doing so, they privilege the ethical principle of 
respect for patient autonomy (Clark & Virani, 2021) over their obligations for beneficence and 
non-maleficence.

Many of the gender-affirmative clinicians subscribe to the theory of minority stress – the 
supposition that the frequently co-occurring psychiatric symptoms of gender dysphoric individuals 
are a result of prejudice and discrimination brought about by gender non-conformity (Rood 
et al., 2016; Zucker, 2019), and that gender transition will ameliorate these symptoms. Some 
even claim that gender-affirmative care will successfully treat not only depression and anxiety 
but will also resolve neurocognitive deficits frequently present in gender dysphoric individuals 
(Turban, 2018; Turban, King, Carswell, & Keuroghlian, 2020; Turban & van Schalkwyk, 2018). 
These latter assertions have proven controversial even among the proponents of gender-affirmative 
interventions (Strang et al., 2018; van der Miesen, Cohen-Kettenis, & de Vries, 2018). The 
minority stress theory as the sole explanatory mechanism for co-occurring mental health illness 
has also been questioned in light of the evidence that psychiatric symptoms frequently pre-date 
the onset of gender dysphoria (Bechard, VanderLaan, Wood, Wasserman, & Zucker, 2017; 
Kaltiala-Heino, Sumia, Työläjärvi, & Lindberg, 2015; Kozlowska, Chudleigh, McClure, Maguire, 
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& Ambler, 2021). Other clinicians recognize the limits of gender-affirmative care and are aware 
that youth with underlying psychiatric issues are likely to continue to struggle post-transition 
(Kaltiala, Heino, Työläjärvi, & Suomalainen, 2020), but, unaware of alternative approaches such 
as gender-exploratory psychotherapy or watchful waiting (Bonfatto & Crasnow, 2018; Churcher 
Clarke & Spiliadis, 2019; Spiliadis, 2019), these well-meaning professionals continue to treat 
youth with gender-affirmative interventions despite lingering doubts.

It is common for gender-affirmative specialists to erroneously believe that gender-affirmative 
interventions are a standard of care (Malone, D’Angelo, Beck, Mason, & Evans, 2021; Malone, 
Hruz, Mason, Beck, et al:, 2021). Despite the increasingly widespread professional beliefs in the 
safety and efficacy of pediatric gender transition, and the endorsement of this treatment pathway 
by a number of professional medical societies, the best available evidence suggests that the 
benefits of gender-affirmative interventions are of very low certainty (Clayton et al., 2021; National 
Institute for Health & Care Excellence, 2020a; 2020b) and must be carefully weighed against the 
health risks to fertility, bone, and cardiovascular health (Alzahrani et al., 2019; Biggs, 2021; 
Getahun et al., 2018; Hembree et al., 2017; Nota et al., 2019). Recently, emphasis has also been 
placed on psychosocial risks and as yet unknown medical risks (Malone, D’Angelo, et al., 2021).

Five scientific observations question and refute the assumption that an individual’s experience 
of incongruence of sex and gender identity is best addressed by supporting the newly assumed 
gender identity with psychosocial and medical interventions.

1. The most foundational aspect of the diagnoses of “gender dysphoria” (DSM-5) and 
“gender incongruence” (ICD-11), requisite for the provision of medical treatment, is in 
flux, as professionals disagree on whether the presence of distress is a key diagnostic 
criterion, as stated in the DSM-5, or is irrelevant, as is the case according to the latest 
ICD-11 criteria (American Psychiatric Association, 2013; World Health Organization, 
2019). Further, these diagnoses have never been properly field-tested (de Vries et al., 
2021).

2. There are no randomized controlled studies demonstrating the superiority of various 
affirmative interventions compared to alternatives. There isn’t even agreement about 
which outcome measures would be ideal in such studies.

3. There are few long-term follow-up studies of various interventions using predetermined 
outcome measures at designated intervals. Studies that have been conducted are, at best, 
inconsistent. Higher quality studies with longer-follow-up fail to demonstrate durable 
positive impacts on mental health (Bränström & Pachankis, 2020a; 2020b).

4. Rates of post-transition desistance, increased mental suffering, increased incidence of 
physical illness, educational failure, vocational inconstancy, and social isolation have not 
been established.

5. Numerous cross-sectional and prospective studies of transgender adults consistently 
demonstrate a high prevalence of serious mental health and social problems as well as 
suicide (Asscheman et al., 2011; Dhejne et al., 2011). Controversies about how to deal 
with trans-identified youth must consider the well described vulnerabilities of transgender 
adults.

It is equally important to realize that to date, research about alternative approaches, such as 
psychotherapy or watchful waiting, shares the scientific limitations of the research of more 
invasive interventions: there are no control groups, nor is there systematic follow-up at prede-
termined intervals with predetermined means of measurement (Bonfatto & Crasnow, 2018; 
Churcher Clarke & Spiliadis, 2019; Spiliadis, 2019). Parents and patients need to be informed 
of this as well.

Perhaps the single most problematic assumption held by some gender clinicians is that the 
young patients have simply been “born in the wrong body.” This assumption seemingly frees 
clinicians from having to contend with the ethical dilemmas of recommending body-altering 
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interventions that are based on very low-quality evidence. Despite the principle of development 
that biology, psychosocial factors, and culture generate behavior, these clinicians may believe 
that atypical genders are created by biology. This reductionistic approach has been criticized 
repeatedly (Kendler, 2019).

While the origins of childhood or adolescent onset of gender incongruence have not yet been 
fully elucidated, brain studies of increasing technical sophistication have yet to demonstrate a 
distinct structure or pattern that accounts for an atypical gender identity, after statistically con-
trolling for sexual orientation and exposure to exogenous hormones (Frigerio, Ballerini, & Valdés 
Hernández, 2021). Twin studies also demonstrate that while biology plays a role in one’s expe-
rience of “gender incongruence,” it is far from deterministic (Diamond, 2013).

A growing number of clinicians and researchers are noting that the dramatic rise of teens 
declaring a trans identity appears to be, at least in part, a result of peer influence (Anderson, 
2022; Hutchinson, Midgen, & Spiliadis, 2020 Littman, 2018; Littman, 2020; Zucker, 2019). Some 
have noted yet another influx of trans-identified youth emerging during the COVID lockdowns, 
and have hypothesized that increased isolation coupled with heavy internet exposure may be 
responsible (Anderson, 2022). While the research into the phenomenon of social influence as a 
contributor to trans identification of youth is still in its infancy, the possibility that clinicians 
are providing treatments with permanent consequences to address what may be transient iden-
tities in youth poses a serious ethical dilemma.

c. Poor evaluations

There is a growing recognition that rapid evaluations which disregard factors contributing to 
the development of gender dysphoria in youth are problematic. In November 2021, two leaders 
of the World Professional Organization for Transgender Health (WPATH) warned the medical 
community that the “The mental health establishment is failing trans kids” (Anderson & 
Edwards-Leeper, 2021). Frequently, evaluations provided by gender clinicians may only ascertain 
the diagnosis of gender dysphoria (DSM-5) or its ICD-11 counterpart gender incongruence, and 
screen for conspicuous mental illness prior to recommending hormones and surgeries. These 
limited, abbreviated evaluations overlook, and as a result fail to address, the relevant issue of 
the forces that may have influenced the young person’s current gender identity.

Confirming the young person’s self-diagnosis of gender dysphoria or gender incongruence is 
easy. Clarifying the developmental forces that have influenced it and determining an appropriate 
intervention are not. Contextualizing these forces involves an understanding of child and ado-
lescent developmental processes, childhood adversity, co-existing physical and cognitive disad-
vantages, unfortunate parental or family circumstances (Levine, 2021), as well as the role of 
social influence (Anderson, 2022; Anderson & Edwards-Leeper, 2021; Littman, 2018; 2021).

The poor quality of mental health evaluations has been a point of significant discontent for 
a growing number of parents of gender dysphoric youth. Increasingly, parents have formed 
dozens of support groups in North America, Europe, Australia and New Zealand, united in their 
objections to the idea that the best or the only treatment for their gender dysphoric children 
is affirmation (Genspect, 2021). These distressed parents, recognizing that their son or daughter 
may eventually decide to present to others as a trans person, want a psychotherapeutic inves-
tigation to understand what contributed to the development of this identity and an exploration 
of noninvasive treatment options. Frequently, they cannot find anyone in their community who 
does not recommend immediate affirmation.

The American Academy of Pediatrics’ Committee of Bioethics recognizes that “parents…are 
better situated than others to understand the unique needs of their children and to make appro-
priate, caring decisions regarding their children’s health care” (Katz et al., 2016). The plight of 
the families unable to find specialists capable of conducting thorough evaluations draws attention 
to the widespread acceptance of medical interventions for gender-dysphoric youth as the first 
line of treatment. The problem is that such care has been established through precedent rather 
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than through scientific demonstrations of its efficacy. We contend that parents and patients have 
a right to know this, and that it is the professionals’ responsibility and obligation to inform 
them of the state of knowledge in this arena of care.

d. Incorrect information shared

In sharing the information with patients and families, two key areas of uncertainty must be 
emphasized. The first one is the uncertain permanence of a child’s or an adolescent’s gender 
identity (Littman, 2021; Ristori & Steensma, 2016; Singh, Bradley, & Zucker, 2021; Vandenbussche, 
2021; Zucker, 2017). The second is the uncertain long-term physical and psychological health 
outcomes of gender transition (National Institute for Health & Care Excellence, 2020a; 2020b). 
Unfortunately, gender specialists are frequently unfamiliar with, or discount the significance of, 
the research in support of these two concepts. As a result, the informed consent process rarely 
adequately discloses this information to patients and their families.

Problematically, it is common for gender clinicians to emphasize the risk of suicide if a young 
person’s wish to transition gender is not immediately fulfilled. There is a significant amount of 
misinformation surrounding the question of suicidality of trans-identified youth (Biggs, 2022). 
Providers of gender-affirmative care should be careful not to unwittingly propagate misinforma-
tion regarding suicide to parents and youths. They should also be reminded that any conversa-
tions about suicide should be handled with great care, due to its socially contagious nature 
(Bridge et al., 2020; HHS, 2021).

i. High Rate of desistance/natural resolution of gender dysphoria in children is not 
disclosed

There have been eleven research studies to date indicating a high rate of resolution of gender 
incongruence in children by late adolescence or young adulthood without medical interventions 
(Cantor, 2020; Ristori & Steensma, 2016; Singh et al., 2021). An attempt has been made to 
discount the applicability of this research, suggesting that the studies were based on merely 
gender non-conforming, rather than truly gender-dysphoric, children (Temple Newhook et al., 
2018). However, a reanalysis of the data prompted by this critique confirmed the initial finding: 
Among children meeting the diagnostic criteria for “Gender Identity Disorder” in DSM-IV 
(currently “Gender Dysphoria in DSM-5), 67% were no longer gender dysphoric as adults; the 
rate of natural resolution for gender dysphoria was 93% for children whose gender dysphoria 
was significant but subthreshold for the DSM diagnosis (Zucker, et al., 2018). It should be noted 
that high resolution of childhood-onset gender dysphoria had been recorded before the practice 
of social transition of young children was endorsed by the American Academy of Pediatrics 
(Rafferty et al., 2018). It is possible that social transition will predispose a young person to 
persistence of transgender identity long-term (Zucker, 2020).

The information regarding the resolution of gender dysphoria among those with adolescent-onset 
gender dysphoria, which is currently the predominant presentation, is less clear. A growing body 
of evidence suggests that for many teens and young adults, a post-pubertal onset of transgender 
identification can be a transient phase of identity exploration, rather than a permanent identity, 
as evidenced by a growing number of young detransitioners (Entwistle, 2020; Littman, 2021; 
Vandenbussche, 2021). Previously, the rate of detransition and regret was reported to be very 
low, although these estimates suffered from significant limitations and were likely undercounting 
true regret (D’Angelo, 2018). However, in the last several years since gender-affirmative care has 
become popularized, the rate of detransition appears to be accelerating.

According to a recent study from a UK adult gender clinic, 6.9% of those treated with 
gender-affirmative interventions detransitioned within only 16 months of starting treatment, and 
another 3.4% had a pattern of care suggestive of detransition, yielding a rate of probable detran-
sition in excess of 10%. Another 21.7% of patients disengaged from the clinic without completing 
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their treatment plan (Hall, Mitchell, & Sachdeva, 2021). While some of these individuals later 
reengaged with the gender service, the authors concluded, “detransitioning might be more fre-
quent than previously reported.” Another study from a UK primary care practice found that 
12.2% of those who had started hormonal treatments either detransitioned or documented regret, 
while the total of 20% stopped the treatments for a wider range of reasons. The mean age of 
their presentation with gender dysphoria was 20, and the patients had been taking gender-affirming 
hormones for the average 5 years (17 months-10 years) prior to discontinuing.

Comparing these much higher rates of treatment discontinuation and detransition to the 
significantly lower rates reported by the older studies, the researchers noted: “Thus, the detran-
sition rate found in this population is novel and questions may be raised about the phenomenon 
of overdiagnosis, overtreatment, or iatrogenic harm as found in other medical fields” (Boyd, 
Hackett, & Bewley, 2022 p.15). Indeed, given that regret may take up to 8-11 years to materialize 
(Dhejne, Öberg, Arver, & Landén, 2014; Wiepjes et al., 2018), many more detransitioners are 
likely to emerge in the coming years. Detransitioner research is still in its infancy, but two 
recently published studies examining detransitioner experiences report that detransitioners from 
the recently-transitioning cohorts feel they had been rushed to medical gender-affirmative inter-
ventions with irreversible effects, often without the benefit of appropriate, or in some instances 
any, psychologic exploration (Littman, 2021; Vandenbussche, 2021).

Clinicians should also disclose to patients and parents that there is no test which can accu-
rately predict who will persist in their transgender identification upon reaching mature adulthood 
(Ristori & Steensma, 2016). Families should be made aware that a period of strong cross-sex 
identification in childhood is commonly associated with future homosexuality (Korte et al., 2008). 
Research in desistance confirms that the majority of youth whose gender dysphoria resolves 
naturally do indeed grow up to be gay, lesbian, or bisexual adults (Cantor, 2020, Appendix; 
Singh et al., 2021).

ii. Implications of very low-quality evidence that underlies the practice of pediatric gender 
transition are not explained

The quality of evidence underlying the practice of pediatric gender transition is widely rec-
ognized to be of very low quality (Hembree et al., 2017). In 2020, the most comprehensive 
systematic review of evidence to date, commissioned by the UK National Health System (NHS) 
and conducted by the National Institute for Health and Care Excellence (NICE), concluded that 
the evidence for both puberty blocking and cross-sex hormones is of very low certainty (National 
Institute for Health & Care Excellence, 2020a; 2020b).

According to the NICE review of evidence for puberty blockers, the studies “are all small, 
uncontrolled observational studies, which are subject to bias and confounding, and are of very 
low certainty as assessed using modified GRADE [Grading of Recommendations, Assessment, 
Development and Evaluations]. All the included studies reported physical and mental health 
comorbidities and concomitant treatments very poorly” (National Institute for Health & Care 
Excellence, 2020a, p.13). NICE reached similar conclusions regarding the quality of the evidence 
for cross-sex hormones (National Institute for Health & Care Excellence, 2020b).

Problematically, the implications of administering a treatment with irreversible, life-changing 
consequences based on evidence that has an official designation of “very low certainty” according 
to modified GRADE is rarely discussed with the patients and the families. GRADE is the most 
widely adopted tool for grading the quality of evidence and for making treatment recommen-
dations worldwide. GRADE has four levels of evidence, also known as certainty in evidence or 
quality of evidence: very low, low, moderate, and high (BMJ Best Practice, 2021). When evidence 
is assessed to be “very low certainty,” there is a high likelihood that the patients will not expe-
rience the effects of the proposed interventions (Balshem et al., 2011).

In the context of providing puberty blockers and cross-sex hormones, the designation of “very 
low certainty” signals that the body of evidence asserting the benefits of these interventions is 
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highly unreliable. In contrast, several negative effects are quite certain. For example, puberty 
blockade followed by cross-sex hormones leads to infertility and sterility (Laidlaw, Van Meter, 
Hruz, Van Mol, & Malone, 2019). Surgeries to remove breasts or sex organs are irreversible. 
Other health risks, including risks to bone and cardiovascular health, are not fully understood 
and are uncertain, but the emerging evidence is alarming (Alzahrani et al., 2019; Biggs, 2021).

iii. The question of suicide is inappropriately handled

Suicide among trans-identified youth is significantly elevated compared to the general pop-
ulation of youth (Biggs, 2022; de Graaf et al., 2020). However, the “transition or die” narrative, 
whereby parents are told that their only choice is between a “live trans daughter or a dead son” 
(or vice-versa), is both factually inaccurate and ethically fraught. Disseminating such alarmist 
messages hurts the majority of trans-identified youth who are not at risk for suicide. It also 
hurts the minority who are at risk, and who, as a result of such misinformation, may forgo 
evidence-based suicide prevention intervention in the false hopes that transition will prevent 
suicide.

The notion that trans-identified youth are at alarmingly high risk of suicide usually stems 
from biased online samples that rely on self-report (D’Angelo et al., 2020; James et al., 2016; The 
Trevor Project, 2021), and frequently conflates suicidal thoughts and non-suicidal self-harm with 
serious suicide attempts and completed suicides. Until recently, little was known about the actual 
rate of suicide of trans-identified youth. However, a recent analysis of data from the biggest 
pediatric gender clinic in the world, the UK’s Tavistock, found the rate of completed youth 
suicides to be 0.03% over a 10-year period, which translates into the annual rate of 13 per 
100,000 (Biggs, 2022). While this rate is significantly elevated compared to the general population 
of teens, it is far from the epidemic of trans suicides portrayed by the media.

The “transition or die” narrative regards suicidal risk in trans-identified youth as a different 
phenomenon than suicidal risk among other youth. Making them an exception falsely promises 
the parents that immediate transition will remove the risk of suicidal self-harm. Trans patients 
themselves complain about the so-called “trans broken arm syndrome” – a frustrating pattern 
whereby physicians “blame” all the problems the patients are experiencing on their trans status, 
and a result, fail to perceive and respond to other sources of distress (Paine, 2021). Clinicians 
caring for trans-identified youth should be reminded that suicide risk in all patients is a 
multi-factorial phenomenon (Mars et al., 2019). To treat trans youths’ suicidality as an exception 
is to deny them evidence-based care.

A recent study of three major youth clinics concluded that suicidality of trans-identifying 
teens is only somewhat elevated compared to that of youth referred for mental health issues 
unrelated to gender identity struggles (de Graaf et al., 2020). Another study found that 
transgender-identifying teens have relatively similar rates of suicidality compared to teens who 
are gay, lesbian and bisexual (Toomey, Syvertsen, & Shramko, 2018). Depression, eating disorders, 
autism spectrum conditions, and other mental health conditions commonly found in 
transgender-identifying youth (Kaltiala-Heino, Bergman, Työläjärvi, & Frisen, 2018; Kozlowska, 
McClure, et al., 2021; Morandini, Kelly, de Graaf, Carmichael, & Dar-Nimrod, 2021) are all 
known to independently contribute to the probability of suicide (Biggs, 2022; Simon & VonKorff, 
1998; Smith, Zuromski, & Dodd, 2018).

The “transition or suicide” narrative falsely implies that transition will prevent suicides. 
Clinicians working with trans-identified youth should be aware that although in the short-term, 
gender-affirmative interventions can lead to improvements in some measures of suicidality 
(Kaltiala et al., 2020), neither hormones nor surgeries have been showed to reduce suicidality 
in the long-term (Bränström & Pachankis, 2020a; 2020b). Alarmingly, a longitudinal study from 
Sweden that covered more than a 30-year span found that adults who underwent surgical tran-
sition were 19 times more likely than their age-matched peers to die by suicide overall, with 
female-to-male participants’ risk 40 times the expected rate (Dhejne et al., 2011, Table S1). 
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Another key longitudinal study from the Netherlands concluded that suicides occur at a similar 
rate at all stages of transition, from pretreatment assessment to post-transition follow-up (Wiepjes 
et al., 2020). The data from the Tavistock clinic also did not show a statistically significant 
difference between completed suicides in the “waitlist” vs. the “treated” groups (Biggs, 2022). 
Luckily, in both groups, completed suicides were rare events (which may have been responsible 
for the lack of statistical significance). Thus, we consider the “transition or die” narrative to be 
misinformed and ethically wrong.

In our experience in working with trans-identified youth, an adolescent’s suicidality can 
sometimes arise as a response to parental distress, resistance, skepticism, or wish to investigate 
the forces shaping the new gender identity before social transition and hormone therapy. When 
mental health professionals or other healthcare providers fail to recognize the legitimacy of 
parental concerns, or label the parents as transphobic, this only tends to intensify intrafamilial 
tension. Clinicians would be well-advised that gender transition is not an appropriate response 
to suicidal intent or threat, as it ignores the larger mental health and social context of the young 
patient’s life—the entire family is often in crisis. Trans-identified adolescents should be screened 
for self-harm and suicidality, and if suicidal behaviors are present, an appropriate evidence-based 
suicide prevention plan should be put in place (de Graaf et al., 2020).

The Dutch Study: the questionable basis for the gender affirmative model of care 
for youth

Few practitioners of gender-affirmative interventions, and even fewer patients and families, realize 
that the foundation of the practice of medically transitioning minors stems from a single Dutch 
proof of concept study, the outcomes of which were documented in two studies (de Vries, 
Steensma, Doreleijers, Cohen, & Kettenis, 2011; de Vries et al., 2014). The former (de Vries 
et al., 2011) reported on cases who underwent puberty blockade, while the latter (de Vries et al., 
2014) reported on a subset of the cases who completed surgeries.

The Dutch study subjects’ high level of psychological functioning at 1.5 years after surgery, 
which was the study end point, was an impressive feat. However, both of the studies suffer from 
a high risk of bias due to their study design, which is effectively a non-randomized case series—
one of the lowest levels of evidence (Mathes & Pieper, 2017; National Institute for Health & 
Care Excellence, 2020a). In addition, the studies suffer from limited applicability to the popu-
lations of adolescents presenting today (de Vries, 2020). The interventions described in the study 
are currently being applied to adolescents who were not cross-gender identified prior to puberty, 
who have significant mental health problems, as well as those who have non-binary identities—all 
of these presentations were explicitly disqualified from the Dutch protocol. Despite these lim-
itations, the Dutch clinical experiment has become the basis for the practice of medical transition 
of minors worldwide and serves as the basis for the recommendations outlined in the 2017 
Endocrine Society guidelines (Hembree et al., 2017).

We contend that the Dutch studies have been misunderstood and misrepresented as providing 
evidence of the safety and efficacy of these interventions for all youth. It is important that both 
the strengths and the weaknesses of these two studies are understood, as to date, the Dutch 
experience presents the best available evidence behind the practice of pediatric gender transition.

Rationale for pediatric transition

Prior to the 1990s, gender transitions were typically initiated in mature adults (Dhejne et al., 
2011). However, it was noted that particularly for natal male patients, hormonal and surgical 
interventions failed to achieve satisfactory results, and patients had a “never disappearing mas-
culine appearance” (Delemarre-van de Waal & Cohen-Kettenis, 2006). The lack of adequate 
cosmetic outcomes was thought to contribute to the frequently disappointing outcomes of medical 
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gender transition, with persistently high rates of mental illness and suicidality post-transition 
(Delemarre-van de Waal & Cohen-Kettenis, 2006; Dhejne et al., 2011; Ross & Need, 1989).

In the mid 1990s, a team of Dutch researchers hypothesized that by carefully selecting a 
subset of gender dysphoric children who would likely be transgender-identified for the rest of 
their lives, and by medically intervening before puberty left an irreversible mark on their bodies, 
the cosmetic outcomes would be improved—and as a result, mental health outcomes might be 
improved (Gooren & Delemarre-van de Waal, 1996).

Mixed study findings

In 2014, the Dutch research team published a key longitudinal study of mental health outcomes 
of 55 youths who completed medical and surgical transition (de Vries et al., 2014). The 2014 
paper (sometimes referred to as the “Dutch study”) reported that for youth with severe gender 
dysphoria that started in early childhood and persisted into mid-adolescence, a sequence of 
puberty blockers, cross-sex hormones, and breast and genital surgeries (including a mandatory 
removal of the ovaries, uterus and testes), with ongoing extensive psychological support, was 
associated with positive mental health and overall function 1.5 years post-surgery.

While the Dutch reported resolution of gender dysphoria post-surgery in study subjects, the 
reported psychological improvements were quite modest (de Vries et al., 2014). Of the 30 psy-
chological measurements reported, nearly half showed no statistically significant improvements, 
while the changes in the other half were marginally clinically significant at best (Malone, D’Angelo, 
et al., 2021). The scores in anxiety, depression, and anger did not improve. The change in the 
Children’s Global Assessment Scale, which measures overall function, was one of the most 
impressive changes—however it too remained in the same range before and after treatment (de 
Vries et al., 2014).

Problematic discordance between reduced gender dysphoria and lack of meaningful 
improvements in psychological measures

The discordance between the marked reduction in gender dysphoria, as measured by the UGDS 
(Utrecht Gender Dysphoria Scale), and the lack of meaningful changes in psychological function 
using standard measures, warrants further examination. There are three plausible explanations 
for this lack of agreement. Any one of these three explanations calls into question the widely 
assumed notion that the medical interventions significantly improve mental health or lessen or 
eradicate gender dysphoria.

One possible explanation is that gender dysphoria as measured by UGDS, and psychological 
function, as measured by most standard instruments, are not correlated. This contradicts the 
primary rationale for providing gender-affirmative treatments for youth (which is to improve 
psychological health and functioning), and if true, ethically threatens these medical interventions. 
The other plausible explanation stems from the high psychological function of all the subjects 
at baseline; the subjects were selected because they were free from significant mental health 
problems (de Vries et al., 2014). As a result, there was little opportunity to meaningfully improve. 
This explanation highlights a key limitation in applying the study’s results to the majority of 
today’s gender dysphoric youth, who often present with a high burden of mental illness 
(Becerra-Culqui et al., 2018; Kozlowska, McClure, et al., 2021). The study cannot be used as 
evidence that these procedures have been proven to improve depression, anxiety, and 
suicidality.

A third possible explanation for the discordance between only minor changes in psychological 
outcomes but a significant drop in gender dysphoria comes from a close examination of the 
UGDS scale itself and how it was used by the Dutch researchers. This 12-item scale, designed 
by the Dutch to assess the severity of gender dysphoria and to identify candidates for hormones 
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and surgeries, consists of “male” (UGDS-aM) and “female” (UGDS-aF) versions (Iliadis et al., 
2020). At baseline and after puberty suppression, biological females were given the “female” 
scale, while males were given the “male” scale. However, post-surgery, the scales were flipped: 
biological females were assessed using the “male” scale, while biological males were assessed on 
the “female” scale (de Vries et al., 2014). We maintain that this handling of the scales may have 
at best obscured, and at worst, severely compromised the ability to meaningfully track how 
gender dysphoria was affected throughout the treatment.

Consider this example. At baseline, a gender dysphoric biological female would rate items 
from the “female” scale such as: “I prefer to behave like a boy” (item 1); “I feel unhappy because 
I have to behave like a girl” (item 6) and “I wish I had been born a boy” (item 12). Positive 
answers to these questions would have contributed to a high baseline gender dysphoria score. 
After the final surgery, however, this same patient would be asked to rate items from the “male” 
scale, including the following: “My life would be meaningless if I had to live as a boy” (item 
1); “I hate myself because I am a boy” (item 6) and “It would be better not to live than to live 
as a boy” (item 12). A gender dysphoric female would not endorse these statements (at any 
stage of the intervention), which would lead to a lower gender dysphoria score.

Thus, the detected drop in the gender dysphoria scores for biological males and females may 
have had less to do with the success of the interventions, and more to do with switching the 
scale from the “female” to the “male” version (and vice-versa) between the baseline and 
post-surgical period. This, too, may explain why no changes in gender dysphoria were noted 
between baseline and the puberty blockade phase, and were only recorded after the final surgery, 
when the scale was switched.

It must be considered that had the researchers administered the “flipped” scale earlier, at the 
completion of the puberty blocker stage, UGDS scale could have registered the reduction in 
gender dysphoria. Likewise, however, one must consider the possibility that had both sets of 
scales been administered to the same individual at baseline, a “reduction” in gender dysphoria 
could have been registered upon switching of the scale, well before any interventions began. The 
question here is whether the diminishment of quantitative measures of gender dysphoria is 
largely an artifact of what scale was used.

It must be noted that the UGDS measure has been demonstrated only to effectively differ-
entiate between clinically referred gender dysphoric individuals, non-clinically referred controls, 
and participants with disorders of sexual development, and was not designed to detect changes 
in gender dysphoria during treatment (Steensma, McGuire, Kreukels, et al. 2013). The presence 
of items such as “I dislike having erections” (item 11, UGDS-aM), which would have to be rated 
by birth-females, and “I hate menstruating because it makes me feel like a girl (item 10, 
UGDS-aF), which would be presented to birth-males, neither of which could be meaningfully 
rated by either at any stage of the interventions, further illustrates that UGDS has questionable 
validity for the purpose of detecting meaningful changes in gender dysphoria as a result of 
medical and surgical treatment.

The updated UGDS scale (UGDS-GS), developed by the Dutch after the publication of their 
seminal study, has eliminated the two-sex version of the scale in favor of a single battery of 
questions applicable to both sexes (McGuire et al., 2020). This change may lead to a more reli-
able measurement of treatment-associated changes in future research. Other gender dysphoria 
scales also exist (Hakeem, Črnčec, Asghari-Fard, Harte, & Eapen, 2016; Iliadis et al., 2020) and 
may or may not be better suited for the purposes of measuring the impact of medical inter-
ventions on underlying gender distress. Gender dysphoria, of course, may also prove to be a 
more complex concept than can be measured by any scale.

Other limitations

The two Dutch studies were conducted without a control group (de Vries et al., 2011; de Vires 
et al., 2014). Nor could the researchers control for mental health interventions, which all the 
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subjects received in addition to hormones and surgery. The Dutch only evaluated mental health 
outcomes and did not assess physical health effects of hormones and surgery. The sample size 
was small: the final study reported the outcomes of only 55 children, and as few as 32 were 
evaluated on key measures of psychological outcomes.

It is important to realize that the Dutch sample was carefully selected, which introduced 
a source of bias, and also challenges the study’s applicability. From the 196 adolescents ini-
tially referred, 111 were considered eligible to start puberty blockers, and of this group, only 
the 70 most mature and mentally stable who proceeded to cross-sex hormones were included 
in the study (de Vries et al., 2011). Of note, 97% of the selected cases were attracted to 
members of their natal sex at baseline. All were cross-sex identified, with no cases of non-
binary identities. The final study only followed 55, rather than the original 70 cases, further 
excluding from reporting the outcomes of subjects who had experienced adverse events, 
including: one death from surgery-related complications and three cases of complications 
such as obesity and diabetes that rendered subjects ineligible for surgery. Three more subjects 
refused to be contacted or dropped out of care, which may mask adverse outcomes (de Vries 
et al., 2014).

There is no knowledge of the fate of 126 patients who did not participate in the Dutch 
study. Longer term outcomes of the subjects who did participate are lacking. We are aware 
of only one case of long-term follow-up for a female-to-male patient treated by the Dutch 
team in the 1990s. The case study describing the subject’s functioning at the age of 33 found 
that the patient did not regret gender transition. However, he reported struggling with sig-
nificant shame related to the appearance of his genitals and to his inability to sexually func-
tion; had problems maintaining long-term relationships; and experienced depressive symptoms 
(Cohen-Kettenis, Schagen, Steensma, de Vries, & Delemarre-van de Waal, 2011). Notably, 
these problems had not yet emerged when the same patient was assessed at the age of 20, 
when he reported high levels of satisfaction in general, and was “very satisfied with the results 
[of the metoidioplasty]” in particular (Cohen-Kettenis & van Goozen, 1998, p.248). Since the 
last round of psychological outcomes of the individuals in the Dutch study was obtained 
when the subjects were around 21 years of age (de Vries et al., 2014), it raises questions how 
they will fair in during the decade when new developmental tasks, such as, career develop-
ment, forming long-term intimate relationships and friendships, or starting families come 
into focus.

As to the unknown outcomes of the patients rejected by the Dutch protocol, one study did 
report on 14 adolescents who sought gender reassignment in the same clinic, but were disqual-
ified from treatment due to “psychological or environmental problems” (Smith, Van Goozen, & 
Cohen-Kettenis, 2001, p. 473). The study found that at follow-up 1-7 years after the original 
application, 11 of the 14 no longer wished to transition, and 2 others only slightly regretted not 
transitioning (Malone, D’Angelo, et al., 2021; Smith et al., 2001). This further underscores the 
importance of conducting research utilizing control groups and following the subjects for an 
extended period.

A recent attempt to replicate the results of the first Dutch study (de Vries et al., 2011) found 
no demonstrable psychological benefit from puberty blockade, but did find that the treatment 
adversely affected bone development (Carmichael et al., 2021). The final Dutch study (de Vries 
et al., 2014) has never been attempted to be replicated with or without a control group.

The scaling of the Dutch Protocol beyond original indications

The medical and surgical sequence of Dutch protocol has been aggressively scaled worldwide 
without the careful evaluations and vetting practiced by the Dutch. The protocol’s original 
investigators have recently expressed concern that the interventions they described have been 
widely adopted on four continents without several of the protocol’s essential discriminatory 
features (de Vries, 2020).
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The extensive multi-year multidisciplinary evaluations of the children have been abbreviated 
or simply bypassed. The medical sequence is routinely used for children with post-pubertal 
onset of transgender identities complicated by mental health comorbidities (Kaltiala-Heino et al., 
2018), and not just for those high-functioning adolescents with persistent early life 
cross-identifications, as was required by the Dutch protocol (de Vries & Cohen-Kettenis, 2012). 
Further, it has become increasingly common to socially transition children before puberty (Olson, 
Durwood, DeMeules, & McLaughlin, 2016), even though this was explicitly discouraged by the 
Dutch protocol at the time (de Vries & Cohen-Kettenis, 2012).

In addition, medical transition is frequently initiated much earlier than recommended by 
the original protocol (de Vries & Cohen-Kettenis, 2012). The authors of the protocol were 
aware that most children would have a spontaneous realignment of their gender identity 
with sex by going through early- to mid-stages of puberty (Cohen-Kettenis, Delemarre-van 
de Waal, & Gooren, 2008). The average age of initiating puberty blockade in the Dutch study 
was around 15. In contrast, currently the age limit has been lowered to the age of Tanner 
stage II, which can occur as early as 8-9 years (Hembree et al., 2017). Irreversible cross-sex 
hormones, initiated in the Dutch study at the average age of nearly 17, are currently com-
monly prescribed to 14-year-olds, and this lower age threshold has been recommended by 
draft recommendation by WPATH Standards of Care 8, the final version of which is due to 
be released in early 2022. The fact that children are transitioned before their identity is 
tested against the biological reality and before natural resolution of gender dysphoria has 
had a chance to occur is a major deviation from the original Dutch protocol. Systematic 
follow-up, reassessments, and tracking and publishing of outcomes are not performed.

As the lead Dutch researchers have begun to call for more research into the novel presentation 
of gender dysphoria in youth (de Vries, 2020; Voorzij, 2021) and question the wisdom of applying 
the hormonal and surgical treatment protocols to the newly presenting cases, many recently 
educated gender specialists mistakenly believe that the Dutch protocol proved the concept that 
its sequence helps all gender-dysphoric youth. Although aware of the Dutch study’s importance, 
they seem to be unaware of its agreed upon limitations, and the Dutch clinicians’ own discomfort 
that most new trans-identified adolescents presenting for care today significantly differ from the 
population the Dutch had originally studied. These facts, of course, underscore the need for a 
robust informed consent process.

The recommendations for informed consent process for children, adolescents, and 
young adults

Consent for all stages of gender transition should be explicit, not implied

Noninvasive medical care or care that carries little risk of harm does not require a signed 
informed consent document; rather, consent is implied through the act of a patient presenting 
for care. For example, when a parent brings in a child for a skin laceration or abscess, consent 
for sutures or simple incision and drainage is implied. Similarly, when a child presents with 
pneumonia and is hospitalized, consent for chest x-ray, IV fluids, and antibiotics is also implied. 
It is assumed that patients or their guardians agree to the interventions and understand the 
benefits and risks. When risks are greater, such as prior to surgery, chemotherapy, or another 
invasive procedure, an informed consent document is signed. Such situations require an explicit, 
or express informed consent.

In the context of interventions for gender dysphoria or gender incongruence, the uncertainties 
associated with puberty blocking, cross-sex hormones, and gender-affirmative surgeries are 
well-recognized (Manrique et al., 2018; National Institute for Health & Care Excellence, 2020a; 
2020b; Wilson et al., 2018). In these cases, consent should be explicit rather than implied because 
of the complexity, uncertainty, and risks involved.

Informed consent for social transition represents a gray area. Evidence suggests that 
social transition is associated with the persistence of gender dysphoria (Hembree et al., 
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2017; Steensma, McGuire, Kreukels, Beekman, & Cohen-Kettenis, 2013). This suggests that 
social gender transition is a form of a psychological intervention with potential lasting 
effects (Zucker, 2020). While the causality has not been proven, the possibility of iatro-
genesis and the resulting exposure to the risks of future medical and surgical gender 
dysphoria treatments, qualifies social gender transition for explicit, rather than implied, 
consent.

Full unbiased disclosure of benefits, risks and alternatives is requisite

When mental health professionals are involved in evaluations and recommendations, the 
informed consent process begins either as part of an extended evaluation or is integrated in 
a psychotherapeutic process, separately or together, with the parents and patient. When 
pediatricians, nurse practitioners, or primary care physicians perform the initial evaluation, 
the informed consent process is more likely to be labeled as such in a briefer series of 
meetings.

In all settings, the informed consent discussions for gender-affirmative care should include 
three central ideas:

1. The decision to initiate gender transition may predispose the child to persist in their 
transgender identity long-term.

2. Many of the physical changes contemplated and undertaken are irreversible.
3. Careful long-term studies have not been done to verify that these interventions enable 

better physical and mental health or improved social functioning, or that they do not 
cause harm.

The informed consent process, culminating with a signed document, signifies that parents 
and patient have been educated about the short- and long-term risks, benefits and uncertainties 
associated with all relevant stages of the gender-affirmative interventions. The process must also 
inform the patients and families about the full range of alternative treatments, including the 
choice of not socially or medically treating the child’s or adolescent’s current state of gender/
body incongruence.

Decisional capacity to consent needs to be assessed and family should be involved

Trans-identified youth typically present themselves as strongly desiring hormones and ultimately, 
surgery. It should not be assumed that their eagerness is matched with the capacity to carefully 
consider the consequences of their realized desires. Trans-identified youth younger than the age 
of consent should be part of the informed consent process, but they may not be mature enough 
to recognize or admit their concerns about the proposed intervention. For this reason, it is the 
parents who, after careful consideration, are responsible for signing an informed consent 
document.

The issue of the exact age at which adolescents are mature enough to consent to gender 
transition has proven contentious: courts have been asked to decide about competence to consent 
to gender-affirmative hormones for youth in the United Kingdom and Australia (Ouliaris, 2021). 
In the United States, the legal age for medical consent for gender-affirmative interventions varies 
by state.

When patients are age 18 and older, and in some jurisdictions as young as age 15 (Right to 
medical or dental treatment without parental consent, 2010), they do not legally require parental 
approval for medical procedures. But because an individual’s change of gender has profound 
implications for parents, siblings, and other family members, it is usually prudent for clinicians 
to seek their input directly or indirectly during the informed consent process. This is done by 
requesting a meeting with the parents.
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A recent study by a Dutch research team attempted to evaluate the decisional capacity of 
adolescents embarking on gender transition (Vrouenraets, de Vries, de Vries, van der Miesen, 
& Hein, 2021). The researchers administered the MacCAT-T tool, comprised of the understanding, 
appreciating, reasoning, and expressing a choice domains, to 74 adolescents who were 14.7 years 
old on average (with the minimum age of 10). They concluded that the adolescents were com-
petent to consent for starting pubertal suppression, calling for similar research for the <12 group, 
particularly because “birth-assigned girls … may benefit from puberty suppression as early as 
9 years of age” (Vrouenraets et al., 2021 p.7).

This study suffers from two significant limitations involving the MacCAT-T tool. It was never 
designed for children. Rather, it was designed to assess medical consent capacities of adults 
suffering from conditions such as dementia, schizophrenia, and other psychiatric disorders. There 
is a fundamental lack of equivalency between consenting to treatment by adults with cognitive 
impairments and obtaining consent from healthy children whose age-appropriate cognitive 
capacities are intact, but who lack the requisite life experiences to consent to profound life-changing 
medical interventions. We doubt, for example, whether even highly intelligent children who have 
not had sexual experiences can meaningfully comprehend the loss of future sexual function and 
reproductive abilities.

In addition, even for adults, the MacCAT-T tool has been criticized for its exclusive focus 
on cognitive aspects of capacity, failing to account for the non-cognitive aspects such as values, 
emotions and other biographic and context specific aspects inherent in the complexity of the 
decision process in real life (Breden & Vollmann, 2004). Children’s values and emotions undergo 
tremendous change during the process of maturation.

The authors’ conclusion about their young patients’ competence to consent should be com-
pared with what a panel of judges wrote in the challenge to the Tavistock treatment protocol 
(Bell v Tavistock, 2020):

…the clinical intervention we are concerned with here is different in kind to other treatments or clinical 
interventions. In other cases, medical treatment is used to remedy, or alleviate the symptoms of, a diag-
nosed physical or mental condition, and the effects of that treatment are direct and usually apparent. The 
position in relation to puberty blockers would not seem to reflect that description. [para 135]

…we consider the treatment in this case to be in entirely different territory from the type of medical 
treatment which is normally being considered. [para 140]

… the combination here of lifelong and life changing treatment being given to children, with very limited 
knowledge of the degree to which it will or will not benefit them, is one that gives significant grounds 
for concern. [para 143]

It seems clear that perceptions of children as young as 10 years of age as medically competent 
vary by country, state, and the institution where the doctor works, and, by clinicians’ beliefs 
about the long-term benefits of these interventions. We maintain that the claim that kids can 
consent to extreme life-altering interventions is a fundamentally a philosophical claim (Clark & 
Virani, 2021). Our view in this matter is that consent is primarily a parental function.

Informed consent should be viewed as a process rather than an event

Most institutions that care for transgender-identified individuals have devised obligatory consent 
forms that outline the risks and uncertainties of hormonal and surgical gender-affirmative inter-
ventions. However, the requisite signatures are frequently collected in a perfunctory manner 
(Schulz, 2018), akin to signatures collected ahead of a common surgical procedure. The purpose 
of such informed consent documents appears to be to protect practitioners from lawsuits, rather 
than attend to the primary ethical foundation of the process.
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Although obtaining the signatures is important, the signed document should signify that the 
process of informed consent has been undertaken over an extended time period and is not 
simply quickly completed (Vrouenraets et al., 2021). We believe the latter approach poses an 
ethical concern (Levine, 2019).

The internal dynamics of the trans-identified young person and their families vary consid-
erably. Parental capacities, their private marital and intrafamilial relationships, their cultural 
awareness, religious and political sensibilities all influence the amount of time necessary to 
undertake a thorough informed consent process. It is not prudent to suggest a specific duration 
for the process of informed consent, other than to emphasize that it requires a slow, patient, 
thoughtful question and answer period as the parents and patient contemplate the meaning of 
what is known and unknown and whether to embark on alternative approaches to the manage-
ment of gender dysphoria before the age of full neurological maturity has been reached, mental 
health comorbidities have been addressed, and a true informed consent by the patient is 
more likely.

Final thoughts

Sixty years of experience providing medical and surgical assistance to transgender-identified 
persons have seen many changes in who is treated, when they are treated, and how they are 
treated. Today, the emphasis has shifted to the treatment of the unprecedented numbers of youth 
declaring a trans identity. As adolescents pursue social, medical, and surgical interventions, 
health care providers may experience unease about patients’ cognitive and emotional capacities 
to make decisions with life-changing and enduring consequences. An unrushed informed consent 
process helps the provider, the parents, and the patient.

Three issues tend to obscure the salience of informed consent: conspicuous mental health 
problems, uncertainty about the minor’s personal capacity to understand the irreversible nature 
of the interventions, and parental disagreement. Physical and psychiatric comorbidities can 
contribute to the formation of a new identity, develop as its consequence, or bear no connection 
to it. Assessing mental health and the minor’s functionality is one of the reasons why rapid 
affirmative care may be dangerous for patients and their families. For example, when situations 
involve autism, learning disorders, sexual abuse, attachment problems, trauma, separation anxiety, 
previous depressed or anxious states, neglect, low IQ, past psychotic illness, eating disorders or 
parental mental illness, clinicians must choose between ignoring these potentially causative 
conditions and comorbidities and providing appropriate treatment before affirmative care (D’Angelo 
et al., 2020).

For youth less than the age of majority, informed consent via parents provides a legal route 
for treatment but it does not make the decisions to transition, provide hormones, or surgically 
remove breasts or testes less fraught with uncertainty. The best that health professionals can do 
is to ensure that the consent process informs the patient and parents of the current state of 
science, which is sorely lacking in quality research. It is the professionals’ responsibility to ensure 
that the benefits patients and parents seek, and the risks they are assuming, are clearly appre-
ciated as they prepare to make this often-excruciating decision.

Young people who have reached the age of majority, but who have not reached full matu-
ration of the brain represent a unique challenge. It is well-recognized that brain remodeling 
proceeds through the third decade of life, with the prefrontal cortex responsible for executive 
function and impulse control the last to mature (Katz et al., 2016). The growing number of 
detransitioners who had been old enough to legally consent to transition, but who no longer 
felt they were transgender upon reaching their mid-20’s, raises additional concerns about this 
vulnerable age group (Littman, 2021; Vandenbussche, 2021).

When the clinician is uncertain whether a young person is competent to comprehend the 
implications of the desired treatment—that is, when informed consent cannot inform the 
patient—the clinician may need more time with the patient. When parents or guardians do 
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not agree about whether to use puberty blockers or cross-sex hormones, clinicians are in an 
uneasy spot (Levine, 2021). This occurs in both intact and divorced families. Australia has 
given legal instructions to clinicians facing these uncertainties: the court is to be asked to 
decide (Ouliaris, 2021). The court system in the UK has been grappling with similar issues in 
recent years. While it is a rare case that ends up in a courtroom, clinicians devoted to a 
deliberate informed consent process are still likely to encounter ethical dilemmas that they 
cannot resolve.
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BACKGROUND: Transgender individuals, individuals

whose gender identity does not align with their sex

assigned at birth, undergoing gender-affirming hormonal

or surgical therapies may experience loss of fertility.

Assisted reproductive technologies have expanded

family-building options for transgender men who were

assigned female at birth.

CASES: Three transgender men underwent oocyte cryo-

preservation before gender-affirming hormonal therapy.

One patient underwent fertility preservation as an

adolescent. Two adult patients had children using their

cryopreserved oocytes, with the pregnancies carried by

their sexually intimate partners.

CONCLUSION: Transgender men with cryopreserved

gametes can build families in a way that affirms their

gender identity. Obstetrician–gynecologists should be

familiar with the fertility needs of transgender patients so

appropriate discussions and referrals can be made.

(Obstet Gynecol 2017;129:1031–4)

DOI: 10.1097/AOG.0000000000002036

Gender nonconformity occurs when an individu-
al’s gender identity differs from societal expect-

ations. Transgender is an umbrella term that refers to
individuals with a gender identity that does not align
with their sex assigned at birth; therefore, transgender
men are men who were assigned female at birth. Cis-
gender individuals’ gender identity aligns with their
sex assigned at birth. Gender dysphoria is psycholog-
ical distress caused by a discrepancy between a per-
son’s gender identity and their sex assigned at birth.1

Treatment for gender dysphoria may include psycho-
therapy and gender-affirming hormone and surgical
therapies, which may result in loss of fertility. The
World Professional Association for Transgender
Health publishes guidelines for health care professio-
nals caring for transgender individuals. They urge
physicians to discuss the effect of gender-affirming
treatments on fertility.1 Physicians should be familiar
with the fertility preservation options available for
transgender patients.

This case series presents three transgender men
who underwent oocyte cryopreservation before initi-
ation of gender-affirming hormone therapy. Two
patients returned to use their gametes and had
pregnancies carried by their sexually intimate part-
ners. Patients’ preferred pronouns (ie, he and his) are
used. All patients provided written permission to
include their deidentified medical histories. Successful
oocyte cryopreservation in an adolescent transgender
boy has been documented previously; however, our
case series uniquely describes the family-building op-
tions available to transgender individuals after fertility
preservation.2

CASE 1

The patient is a 17-year-old adolescent transgender boy,
gravida 0, referred by his endocrinologist for fertility
preservation before initiating androgen therapy. He was
accompanied by his mother, who supported his decision to
transition before attending college. After counseling, he

Teaching Points

1. Transgender individuals considering gender-affirming
therapies should be counseled about fertility
preservation.

2. Many family-building options using assisted repro-
ductive technologies are available for transgender
men.
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elected to undergo oocyte cryopreservation. Controlled
ovarian hyperstimulation was performed in a routine fash-
ion using a gonadotropin-releasing hormone antagonist
protocol. A total of 21 oocytes were retrieved and 17
mature oocytes were cryopreserved with vitrification. His
oocytes remain in storage.

CASE 2

The patient is a 30-year-old single transgender man, gravida
0, who presented for fertility preservation with oocyte
cryopreservation before initiating androgen therapy. Con-
trolled ovarian hyperstimulation was performed using
a low-dose leuprolide acetate protocol. Forty-five mature
oocytes were obtained and cryopreserved.

After 8 years on androgen therapy, he returned with his
partner, a 34-year-old cisgender woman, gravida 0. He
desired embryo creation using donor sperm with transfer of
embryos into his cisgender partner. On pan-ethnic carrier
screening, he was found to carry a fragile X premutation.
His partner underwent physical examination, saline infu-
sion ultrasonography, and U.S. Food and Drug Administra-
tion testing, which were normal. The couple requested
preimplantation genetic screening and diagnosis for aneu-
ploidy and fragile X.

Twenty of the 45 oocytes were thawed, and 18 (90%)
survived, with 17 (94%) fertilized after intracytoplasmic
sperm injection. The embryos were cultured for 5–6 days,
and 12 blastocysts underwent trophectoderm biopsy fol-
lowed by vitrification. Comprehensive chromosomal screen-
ing using array comparative genomic hybridization resulted
in six euploid embryos. Five of those were fragile X premu-
tation carriers and one was unaffected. The endometrium
was prepared using sequentially increasing doses of oral
estradiol until the diameter reached 8.4 mm. Fifty milligrams
of daily intramuscular progesterone in oil was started on
cycle day 14. The unaffected euploid embryo was thawed
and transferred on the sixth day of progesterone therapy.

On cycle day 28, her serum quantitative human chorionic
gonadotropin level was 180 milli-international units/mL. First-
trimester ultrasonography revealed monozygotic–diamniotic
twins. The twins were delivered by cesarean at 34 weeks of
gestation as a result of preterm prelabor rupture of mem-
branes and weighed 4 pounds 13 ounces and 4 pounds 9
ounces. The infants were doing well at 4-month follow-up.

CASE 3

The patient is a 32-year-old single transgender man, gravida
0, who presented for fertility preservation with oocyte
cryopreservation. He had undergone a bilateral mastectomy
and planned on initiating gender-affirming hormone therapy.
Controlled ovarian hyperstimulation was performed using
a low-dose leuprolide acetate protocol. Thirteen mature and
six immature oocytes were retrieved and cryopreserved.

Five years later he desired creation of embryos with
donor sperm and transfer of the embryos into his partner,
a 45-year-old healthy cisgender woman, gravida 1 para
0010. He had been receiving androgen therapy. His partner

underwent physical examination, saline infusion ultraso-
nography, and U.S. Food and Drug Administration testing.
Endometrial preparation was performed as described pre-
viously and the diameter reached 12.5 mm. Vaginal pro-
gesterone twice daily was added on the day of oocyte thaw.

Nineteen cryopreserved oocytes were thawed with 95%
survival. Fourteen were mature and 11 (79%) fertilized after
intracytoplasmic sperm injection. Embryos were cultured
for 5–6 days, one grade 4 Bb day 5 embryo was transferred,
and the remaining five underwent vitrification. A biochem-
ical pregnancy resulted. Two months later a frozen embryo
transfer cycle was initiated with endometrial preparation.
Two day 5 grade 4 Bb embryos were transferred on the sixth
day of vaginal progesterone. Cycle day 28 and day 35
human chorionic gonadotropin levels were 263 and
4,384 milli-international units/mL. First-trimester ultraso-
nography revealed dichorionic–diamniotic twins. The twins
were delivered by cesarean for preeclampsia at 35 5/7
weeks of gestation. One neonate weighed 4 pounds 9
ounces, and the second weighed 4 pounds 15 ounces. The
infants were doing well at 11-month follow-up.

DISCUSSION

Assisted reproductive technologies have greatly
expanded family-building options for transgender
individuals. These cases demonstrate how transgender
men with cryopreserved gametes can build families in
a way that affirms their gender identity. These patients
were young at the time of oocyte cryopreservation
and were referred for fertility preservation before
undergoing gender-affirming hormonal therapy,
which contributed to their successful outcomes.
Obstetrician–gynecologists should be familiar with
the fertility preservation options for transgender in-
dividuals and the benefits of early fertility preserva-
tion before gender-affirming therapies.

Many transgender individuals desire a family. In
a survey of 50 transgender individuals in Belgium, 54%
were interested in family-building. Of 11 participants
with children, eight had partners who conceived with
donor sperm and three conceived themselves before
undergoing gender-affirming therapies. None had used
assisted reproductive technology, but 37.5% would
have considered fertility preservation if available.3

Gender-affirming hormone therapy significantly
affects reproduction. Among transgender women, estro-
gen therapy suppresses gonadotropin levels resulting in
impaired testosterone production. Reduced testosterone
levels decrease sperm count and motility. Cessation of
estrogen therapy may reverse these effects, but this is
not well studied. Among transgender men, testosterone
therapy induces amenorrhea by suppressing ovulation.
The effects of testosterone on ovarian function may also
be reversible after discontinuing testosterone.
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To avoid discontinuing gender-affirming hor-
mones and the potential for compromised fertility,
transgender individuals who want to maintain fertility
may undergo cryopreservation of their gametes.
Transgender women may cryopreserve sperm.4

Transgender men have the option of oocyte cryopres-
ervation or embryo banking (cryopreservation of
embryos for future use) (Table 1).2 The creation of
embryos for fertility preservation using partner or
donor sperm may result in improved pregnancy rates
at some centers compared with the use of cryopre-
served oocytes. This may have implications for the
early use of donor sperm for some individuals.5

Gender-affirming surgical procedures involving
reproductive organs cause permanent loss of fertility.
Ovarian tissue cryopreservation is available for indi-
viduals undergoing oophorectomy; however, it is still
considered experimental. Use of autologous trans-
planted ovarian tissue requires a patient to discon-
tinue androgen therapy, and in vitro fertilization is
often necessary. The number of ooctyes retrieved
from stimulated ovarian grafts is variable and depen-
dent on graft function, graft size, and ovarian reserve
before tissue harvesting.6 Among transgender oopho-
rectomized patients, frozen–thawed ovarian tissue
must be grafted to a nonovary surface, which is
associated with diminished pregnancy success.

Transgender men who want the option to carry
a pregnancy should consider oophorectomy without
hysterectomy. Ovaries are not required to maintain
a pregnancy because exogenous hormones are admin-
istered. Transgender men can carry pregnancies after

stopping testosterone therapy; however, discontinuing
gender-affirming hormones may cause distress.7 Alter-
natively, pregnancies may be carried by a partner or
gestational carrier. Transgender men undergoing
oophorectomy should be counseled about the require-
ment for long-term access to androgen or hormone ther-
apy to prevent bone loss associated with menopause.

Gamete cryopreservation should be considered
for adolescent transgender or gender-nonconforming
youth initiating gender-affirming hormones. Early
initiation of gender-affirming hormones prevents
irreversible physical changes and reduces gender
dysphoria. Gonadotropin-releasing hormone agonists
are used once adolescents reach Tanner stages 2–3 of
pubertal development to suppress secondary sex char-
acteristics. This reversible therapy allows adolescents
to explore their gender identity before starting
gender-affirming hormones. The Endocrine Society
recommends postponing gender-affirming hormones
until age 16 years and surgical procedures until age 18
years, but this remains controversial.4

Fertility preservation among adolescent transgen-
der boys is predominantly restricted to oocyte cryo-
preservation. Adolescents respond well and tolerate
controlled ovarian hyperstimulation during oocyte
cryopreservation. Follicular monitoring with abdom-
inal ultrasonograms in both adolescents and adults
decreases discomfort and anxiety. Given its experi-
mental nature, ovarian tissue cryopreservation is
reserved for adolescents with a concomitant medical
condition such as those undergoing gonadotoxic
cancer treatments.

Table 1. Fertility Preservation Options for Adolescent Transgender Boys and Adult Transgender Men

Age Group (y) Method Advantages Disadvantages

Younger than 18 OC Well-tolerated Must be perimenarchal or postmenarchal
Minimally invasive outpatient procedure

OTC Available before menarche Experimental
Not recommended unless concomitant medical
condition (ie, undergoing chemotherapy for
cancer)

Requires invasive surgical procedure
18 or older OC More flexibility for the future use of gametes Difficult to estimate number of oocytes needed

for a live birth
Embryo formation rates may be lower at some
centers

OTC No need to stop androgen therapy before surgery Experimental
Performed at the time of planned oophorectomy Suboptimal graft function if tissue transplantation

onto peritoneal surface, requires IVF
EB More accurate estimate of chance of live birth Requires sperm source (donor or partner)

Can perform CCS before embryo cryopreservation Legal implications if partners separate after
creating embryos

OC, oocyte cryopreservation; OTC, ovarian tissue cryopreservation; IVF, in vitro fertilization; EB, embryo banking; CCS, comprehensive
chromosomal screening.
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Transgender individuals face many barriers to
health care and have difficulty finding physicians
familiar with their medical needs.8 Furthermore,
the cost of gender-affirming therapies and fertility pres-
ervation is rarely covered by insurance. Obstetrician–
gynecologists play an important role in the reproductive
health of transgender patients. They must be familiar
with the types of gender-affirming therapies and fertility
needs of transgender individuals so appropriate coun-
seling and referrals are made.8
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Objective: To update the “Endocrine Treatment of Transsexual Persons: An Endocrine Society
Clinical Practice Guideline,” published by the Endocrine Society in 2009.

Participants: The participants include an Endocrine Society–appointed task force of nine experts, a
methodologist, and a medical writer.

Evidence: This evidence-based guideline was developed using the Grading of Recommendations,
Assessment, Development, and Evaluation approach to describe the strength of recommendations
and the quality of evidence. The task force commissioned two systematic reviews and used the best
available evidence from other published systematic reviews and individual studies.

Consensus Process: Group meetings, conference calls, and e-mail communications enabled
consensus. Endocrine Society committees, members and cosponsoring organizations reviewed
and commented on preliminary drafts of the guidelines.

Conclusion: Gender affirmation is multidisciplinary treatment in which endocrinologists play an
important role. Gender-dysphoric/gender-incongruent persons seek and/or are referred to
endocrinologists to develop the physical characteristics of the affirmed gender. They require a
safe and effective hormone regimen that will (1) suppress endogenous sex hormone
secretion determined by the person’s genetic/gonadal sex and (2) maintain sex hormone
levels within the normal range for the person’s affirmed gender. Hormone treatment is not
recommended for prepubertal gender-dysphoric/gender-incongruent persons. Those clinicians
who recommend gender-affirming endocrine treatments—appropriately trained diagnosing
clinicians (required), a mental health provider for adolescents (required) and mental health
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Abbreviations: BMD, bone mineral density; DSD, disorder/difference of sex development;
DSM, Diagnostic and Statistical Manual of Mental Disorders; GD, gender dysphoria;
GnRH, gonadotropin-releasing hormone; ICD, International Statistical Classification of
Diseases and Related Health Problems; MHP, mental health professional; VTE, venous
thromboembolism.

doi: 10.1210/jc.2017-01658 J Clin Endocrinol Metab, November 2017, 102(11):3869–3903 https://academic.oup.com/jcem 3869

D
ow

nloaded from
 https://academ

ic.oup.com
/jcem

/article/102/11/3869/4157558 by guest on 31 M
arch 2021

App.0716

http://dx.doi.org/10.1210/jc.2017-01658
https://academic.oup.com/jcem


professional for adults (recommended)—should be knowledgeable about the diagnostic criteria
and criteria for gender-affirming treatment, have sufficient training and experience in assessing
psychopathology, and be willing to participate in the ongoing care throughout the endocrine
transition. We recommend treating gender-dysphoric/gender-incongruent adolescents who have
entered puberty at Tanner Stage G2/B2 by suppression with gonadotropin-releasing hormone
agonists. Clinicians may add gender-affirming hormones after a multidisciplinary team has
confirmed the persistence of gender dysphoria/gender incongruence and sufficient mental
capacity to give informed consent to this partially irreversible treatment. Most adolescents
have this capacity by age 16 years old. We recognize that there may be compelling reasons to
initiate sex hormone treatment prior to age 16 years, although there is minimal published
experience treating prior to 13.5 to 14 years of age. For the care of peripubertal youths and
older adolescents, we recommend that an expert multidisciplinary team comprised of medical
professionals and mental health professionals manage this treatment. The treating physician
must confirm the criteria for treatment used by the referring mental health practitioner and
collaborate with them in decisions about gender-affirming surgery in older adolescents. For adult
gender-dysphoric/gender-incongruent persons, the treating clinicians (collectively) should have
expertise in transgender-specific diagnostic criteria, mental health, primary care, hormone
treatment, and surgery, as needed by the patient. We suggest maintaining physiologic
levels of gender-appropriate hormones and monitoring for known risks and complications.
When high doses of sex steroids are required to suppress endogenous sex steroids and/or in
advanced age, clinicians may consider surgically removing natal gonads along with reducing sex
steroid treatment. Clinicians should monitor both transgender males (female to male) and
transgender females (male to female) for reproductive organ cancer risk when surgical removal
is incomplete. Additionally, clinicians should persistently monitor adverse effects of sex steroids. For
gender-affirming surgeries in adults, the treating physician must collaborate with and confirm the
criteria for treatment used by the referring physician. Clinicians should avoid harming individuals (via
hormone treatment) who have conditions other than gender dysphoria/gender incongruence and
who may not benefit from the physical changes associated with this treatment. (J Clin Endocrinol
Metab 102: 3869–3903, 2017)

Summary of Recommendations

1.0 Evaluation of youth and adults

1.1. We advise that only trained mental health pro-
fessionals (MHPs) who meet the following cri-
teria should diagnose gender dysphoria (GD)/
gender incongruence in adults: (1) competence
in using the Diagnostic and Statistical Manual
of Mental Disorders (DSM) and/or the In-
ternational Statistical Classification of Diseases
and Related Health Problems (ICD) for di-
agnostic purposes, (2) the ability to diagnose GD/
gender incongruence and make a distinction
betweenGD/gender incongruence and conditions
that have similar features (e.g., body dysmorphic
disorder), (3) training in diagnosing psychiatric
conditions, (4) the ability to undertake or refer
for appropriate treatment, (5) the ability to
psychosocially assess the person’s understanding,
mental health, and social conditions that can
impact gender-affirming hormone therapy, and
(6) a practice of regularly attending relevant
professional meetings. (Ungraded Good Practice
Statement)

1.2. We advise that only MHPs who meet the fol-
lowing criteria should diagnose GD/gender in-
congruence in children and adolescents: (1)
training in child and adolescent developmental
psychology and psychopathology, (2) competence
in using the DSM and/or the ICD for diagnostic
purposes, (3) the ability to make a distinction
between GD/gender incongruence and conditions
that have similar features (e.g., body dysmorphic
disorder), (4) training in diagnosing psychiatric
conditions, (5) the ability to undertake or refer for
appropriate treatment, (6) the ability to psycho-
socially assess the person’s understanding and
social conditions that can impact gender-affirming
hormone therapy, (7) a practice of regularly at-
tending relevant professional meetings, and (8)
knowledge of the criteria for puberty blocking and
gender-affirming hormone treatment in adoles-
cents. (Ungraded Good Practice Statement)

1.3. We advise that decisions regarding the social
transition of prepubertal youths with GD/gender
incongruence are made with the assistance of
an MHP or another experienced professional.
(Ungraded Good Practice Statement).
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1.4. We recommend against puberty blocking and
gender-affirming hormone treatment in pre-
pubertal children with GD/gender incongruence.
(1 |��ss)

1.5. We recommend that clinicians inform and
counsel all individuals seeking gender-affirming
medical treatment regarding options for fertility
preservation prior to initiating puberty sup-
pression in adolescents and prior to treating with
hormonal therapy of the affirmed gender in both
adolescents and adults. (1 |���s)

2.0 Treatment of adolescents

2.1. We suggest that adolescents who meet diagnostic
criteria for GD/gender incongruence, fulfill cri-
teria for treatment, and are requesting treatment
should initially undergo treatment to suppress
pubertal development. (2 |��ss)

2.2. We suggest that clinicians begin pubertal hor-
mone suppression after girls and boys first exhibit
physical changes of puberty. (2 |��ss)

2.3. We recommend that, where indicated, GnRH
analogues are used to suppress pubertal hor-
mones. (1 |��ss)

2.4. In adolescents who request sex hormone treat-
ment (given this is a partly irreversible treatment),
we recommend initiating treatment using a
gradually increasing dose schedule after a mul-
tidisciplinary team of medical and MHPs has
confirmed the persistence of GD/gender in-
congruence and sufficient mental capacity to give
informed consent, which most adolescents have
by age 16 years. (1 |��ss).

2.5. We recognize that there may be compelling
reasons to initiate sex hormone treatment prior
to the age of 16 years in some adolescents withGD/
gender incongruence, even though there are
minimal published studies of gender-affirming
hormone treatments administered before age 13.5
to 14 years. As with the care of adolescents
$16 years of age, we recommend that an ex-
pert multidisciplinary team of medical and
MHPs manage this treatment. (1 |�sss)

2.6. We suggest monitoring clinical pubertal devel-
opment every 3 to 6 months and laboratory
parameters every 6 to 12 months during sex
hormone treatment. (2 |��ss)

3.0 Hormonal therapy for transgender adults

3.1. We recommend that clinicians confirm the di-
agnostic criteria of GD/gender incongruence and

the criteria for the endocrine phase of gender
transition before beginning treatment. (1 |���s)

3.2. We recommend that clinicians evaluate and ad-
dress medical conditions that can be exacerbated
by hormone depletion and treatment with sex
hormones of the affirmed gender before begin-
ning treatment. (1 |���s)

3.3. We suggest that clinicians measure hormone
levels during treatment to ensure that endog-
enous sex steroids are suppressed and admin-
istered sex steroids are maintained in the
normal physiologic range for the affirmed
gender. (2 |��ss)

3.4. We suggest that endocrinologists provide edu-
cation to transgender individuals undergoing
treatment about the onset and time course of
physical changes induced by sex hormone
treatment. (2 |�sss)

4.0 Adverse outcome prevention and long-term care

4.1. We suggest regular clinical evaluation for phys-
ical changes and potential adverse changes in
response to sex steroid hormones and laboratory
monitoring of sex steroid hormone levels every
3 months during the first year of hormone
therapy for transgender males and females and
then once or twice yearly. (2 |��ss)

4.2. We suggest periodically monitoring prolactin
levels in transgender females treated with estro-
gens. (2 |��ss)

4.3. We suggest that clinicians evaluate transgender
persons treated with hormones for cardiovas-
cular risk factors using fasting lipid profiles, di-
abetes screening, and/or other diagnostic tools.
(2 |��ss)

4.4. We recommend that clinicians obtain bone
mineral density (BMD) measurements when risk
factors for osteoporosis exist, specifically in those
who stop sex hormone therapy after gonadec-
tomy. (1 |��ss)

4.5. We suggest that transgender females with no
known increased risk of breast cancer follow
breast-screening guidelines recommended for
non-transgender females. (2 |��ss)

4.6. We suggest that transgender females treated
with estrogens follow individualized screening
according to personal risk for prostatic disease
and prostate cancer. (2 |�sss)

4.7. We advise that clinicians determine the medical
necessity of including a total hysterectomy and
oophorectomy as part of gender-affirming sur-
gery. (Ungraded Good Practice Statement)
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5.0 Surgery for sex reassignment and
gender confirmation

5.1. We recommend that a patient pursue genital
gender-affirming surgery only after theMHP and
the clinician responsible for endocrine transition
therapy both agree that surgery is medically
necessary and would benefit the patient’s overall
health and/or well-being. (1 |��ss)

5.2. We advise that clinicians approve genital gender-
affirming surgery only after completion of at least
1 year of consistent and compliant hormone
treatment, unless hormone therapy is not desired
or medically contraindicated. (Ungraded Good
Practice Statement)

5.3. We advise that the clinician responsible for en-
docrine treatment and the primary care provider
ensure appropriate medical clearance of trans-
gender individuals for genital gender-affirming
surgery and collaborate with the surgeon re-
garding hormone use during and after surgery.
(Ungraded Good Practice Statement)

5.4. We recommend that clinicians refer hormone-
treated transgender individuals for genital sur-
gerywhen: (1) the individual has had a satisfactory
social role change, (2) the individual is satisfied
about the hormonal effects, and (3) the individual
desires definitive surgical changes. (1 |�sss)

5.5. We suggest that clinicians delay gender-affirming
genital surgery involving gonadectomy and/or
hysterectomy until the patient is at least 18
years old or legal age of majority in his or her
country. (2 |��ss).

5.6. We suggest that clinicians determine the timing of
breast surgery for transgender males based upon
the physical and mental health status of the in-
dividual. There is insufficient evidence to rec-
ommend a specific age requirement. (2 |�sss)

Changes Since the Previous Guideline

Both the current guideline and the one published in 2009
contain similar sections. Listed here are the sections
contained in the current guideline and the corresponding
number of recommendations: Introduction, Evaluation
of Youth and Adults (5), Treatment of Adolescents (6),
Hormonal Therapy for Transgender Adults (4), Adverse
Outcomes Prevention and Long-term Care (7), and
Surgery for Sex Reassignment and Gender Confirmation
(6). The current introduction updates the diagnostic
classification of “gender dysphoria/gender incongru-
ence.” It also reviews the development of“gender identity”
and summarizes its natural development. The section on

clinical evaluation of both youth and adults, defines in
detail the professional qualifications required of those
who diagnose and treat both adolescents and adults.
We advise that decisions regarding the social transition
of prepubertal youth are made with the assistance of a
mental health professional or similarly experienced
professional. We recommend against puberty blocking
followed by gender-affirming hormone treatment of pre-
pubertal children. Clinicians should inform pubertal
children, adolescents, and adults seeking gender-
confirming treatment of their options for fertility preser-
vation. Prior to treatment, clinicians should evaluate the
presence of medical conditions that may be worsened
by hormone depletion and/or treatment. A multidis-
ciplinary team, preferably composed of medical and
mental health professionals, should monitor treat-
ments. Clinicians evaluating transgender adults for
endocrine treatment should confirm the diagnosis of
persistent gender dysphoria/gender incongruence.
Physicians should educate transgender persons re-
garding the time course of steroid-induced physical
changes. Treatment should include periodic monitoring of
hormone levels and metabolic parameters, as well as as-
sessments of bone density and the impact upon prostate,
gonads, and uterus. We also make recommendations for
transgender persons who plan genital gender-affirming
surgery.

MethodofDevelopmentof Evidence-Based
Clinical Practice Guidelines

The Clinical Guidelines Subcommittee (CGS) of the Endocrine
Society deemed the diagnosis and treatment of individuals with
GD/gender incongruence a priority area for revision and
appointed a task force to formulate evidence-based recom-
mendations. The task force followed the approach recom-
mended by the Grading of Recommendations, Assessment,
Development, and Evaluation group, an international group
with expertise in the development and implementation of
evidence-based guidelines (1). A detailed description of the
grading scheme has been published elsewhere (2). The task force
used the best available research evidence to develop the rec-
ommendations. The task force also used consistent language
and graphical descriptions of both the strength of a recom-
mendation and the quality of evidence. In terms of the strength
of the recommendation, strong recommendations use the phrase
“we recommend” and the number 1, and weak recommenda-
tions use the phrase “we suggest” and the number 2. Cross-filled
circles indicate the quality of the evidence, such that �sss
denotes very low–quality evidence; ��ss, low quality;
���s, moderate quality; and����, high quality. The task
force has confidence that persons who receive care according to
the strong recommendations will derive, on average, more
benefit than harm. Weak recommendations require more
careful consideration of the person’s circumstances, values, and
preferences to determine the best course of action. Linked to
each recommendation is a description of the evidence and the
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values that the task force considered in making the recom-
mendation. In some instances, there are remarks in which the
task force offers technical suggestions for testing conditions,
dosing, and monitoring. These technical comments reflect the
best available evidence applied to a typical person being treated.
Often this evidence comes from the unsystematic observations
of the task force and their preferences; therefore, one should
consider these remarks as suggestions.

In this guideline, the task force made several statements to
emphasize the importance of shared decision-making, general
preventive care measures, and basic principles of the treatment
of transgender persons. They labeled these “Ungraded Good
Practice Statement.” Direct evidence for these statements was
either unavailable or not systematically appraised and consid-
ered out of the scope of this guideline. The intention of these
statements is to draw attention to these principles.

The Endocrine Society maintains a rigorous conflict-of-
interest review process for developing clinical practice guide-
lines. All task force members must declare any potential
conflicts of interest by completing a conflict-of-interest form.
The CGS reviews all conflicts of interest before the Society’s
Council approves the members to participate on the task force
and periodically during the development of the guideline. All
others participating in the guideline’s development must also
disclose any conflicts of interest in the matter under study, and
most of these participants must be without any conflicts of
interest. The CGS and the task force have reviewed all disclo-
sures for this guideline and resolved or managed all identified
conflicts of interest.

Conflicts of interest are defined as remuneration in any
amount from commercial interests; grants; research support;
consulting fees; salary; ownership interests [e.g., stocks and
stock options (excluding diversified mutual funds)]; honoraria
and other payments for participation in speakers’ bureaus,
advisory boards, or boards of directors; and all other financial
benefits. Completed forms are available through the Endocrine
Society office.

The Endocrine Society provided the funding for this
guideline; the task force received no funding or remuneration
from commercial or other entities.

Commissioned Systematic Review

The task force commissioned two systematic reviews to
support this guideline. The first one aimed to summarize
the available evidence on the effect of sex steroid use in
transgender individuals on lipids and cardiovascular
outcomes. The review identified 29 eligible studies at
moderate risk of bias. In transgender males (female to
male), sex steroid therapy was associated with a statis-
tically significant increase in serum triglycerides and
low-density lipoprotein cholesterol levels. High-density
lipoprotein cholesterol levels decreased significantly
across all follow-up time periods. In transgender females
(male to female), serum triglycerides were significantly
higher without any changes in other parameters. Few
myocardial infarction, stroke, venous thromboembolism
(VTE), and death events were reported. These eventswere
more frequent in transgender females. However, the

quality of the evidence was low. The second review
summarized the available evidence regarding the effect of
sex steroids on bone health in transgender individuals
and identified 13 studies. In transgender males, there was
no statistically significant difference in the lumbar spine,
femoral neck, or total hip BMD at 12 and 24 months
compared with baseline values before initiating mascu-
linizing hormone therapy. In transgender females, there
was a statistically significant increase in lumbar spine
BMD at 12 months and 24 months compared with
baseline values before initiation of feminizing hormone
therapy. There was minimal information on fracture
rates. The quality of evidence was also low.

Introduction

Throughout recorded history (in the absence of an en-
docrine disorder) some men and women have experi-
enced confusion and anguish resulting from rigid, forced
conformity to sexual dimorphism. In modern history,
there have been numerous ongoing biological, psycho-
logical, cultural, political, and sociological debates over
various aspects of gender variance. The 20th century
marked the emergence of a social awakening for men and
women with the belief that they are “trapped” in the
wrong body (3). Magnus Hirschfeld and Harry Benja-
min, among others, pioneered the medical responses to
those who sought relief from and a resolution to their
profound discomfort. Although the term transsexual
became widely known after Benjamin wrote “The
Transsexual Phenomenon” (4), it was Hirschfeld who
coined the term “transsexual” in 1923 to describe people
who want to live a life that corresponds with their ex-
perienced gender vs their designated gender (5). Magnus
Hirschfeld (6) and others (4, 7) have described other types
of trans phenomena besides transsexualism. These early
researchers proposed that the gender identity of these
people was located somewhere along a unidimensional
continuum. This continuum ranged from all male
through “something in between” to all female. Yet such a
classification does not take into account that people may
have gender identities outside this continuum. For in-
stance, some experience themselves as having both amale
and female gender identity, whereas others completely
renounce any gender classification (8, 9). There are also
reports of individuals experiencing a continuous and
rapid involuntary alternation between a male and female
identity (10) or men who do not experience themselves as
men but do not want to live as women (11, 12). In some
countries, (e.g., Nepal, Bangladesh, and Australia), these
nonmale or nonfemale genders are officially recognized
(13). Specific treatment protocols, however, have not yet
been developed for these groups.
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Instead of the term transsexualism, the current
classification system of the American Psychiatric As-
sociation uses the term gender dysphoria in its di-
agnosis of persons who are not satisfied with their
designated gender (14). The current version of the
World Health Organization’s ICD-10 still uses the term
transsexualism when diagnosing adolescents and
adults. However, for the ICD-11, the World Health
Organization has proposed using the term “gender in-
congruence” (15).

Treating persons with GD/gender incongruence (15)
was previously limited to relatively ineffective elixirs or
creams. However, more effective endocrinology-based
treatments became possible with the availability of
testosterone in 1935 and diethylstilbestrol in 1938.
Reports of individuals with GD/gender incongruence
who were treated with hormones and gender-affirming
surgery appeared in the press during the second half of
the 20th century. The Harry Benjamin International
Gender Dysphoria Association was founded in Sep-
tember 1979 and is now called the World Professional
Association for Transgender Health (WPATH). WPATH
published its first Standards of Care in 1979. These
standards have since been regularly updated, providing
guidance for treating persons with GD/gender in-
congruence (16).

Prior to 1975, few peer-reviewed articles were pub-
lished concerning endocrine treatment of transgender
persons. Since then, more than two thousand articles
about various aspects of transgender care have appeared.

It is the purpose of this guideline to make detailed
recommendations and suggestions, based on existing
medical literature and clinical experience, that will enable
treating physicians tomaximize benefit andminimize risk
when caring for individuals diagnosed with GD/gender
incongruence.

In the future, we needmore rigorous evaluations of the
effectiveness and safety of endocrine and surgical pro-
tocols. Specifically, endocrine treatment protocols for
GD/gender incongruence should include the careful as-
sessment of the following: (1) the effects of prolonged
delay of puberty in adolescents on bone health, gonadal
function, and the brain (including effects on cognitive,
emotional, social, and sexual development); (2) the ef-
fects of treatment in adults on sex hormone levels; (3)
the requirement for and the effects of progestins and
other agents used to suppress endogenous sex ste-
roids during treatment; and (4) the risks and benefits
of gender-affirming hormone treatment in older trans-
gender people.

To successfully establish and enact these protocols,
a commitment of mental health and endocrine investi-
gators is required to collaborate in long-term, large-scale

studies across countries that use the same diagnostic and
inclusion criteria, medications, assay methods, and re-
sponse assessment tools (e.g., the European Network for
the Investigation of Gender Incongruence) (17, 18).

Terminology and its use vary and continue to evolve.
Table 1 contains the definitions of terms as they are used
throughout this guideline.

Biological Determinants of Gender
Identity Development

One’s self-awareness as male or female changes
gradually during infant life and childhood. This pro-
cess of cognitive and affective learning evolves with
interactions with parents, peers, and environment. A
fairly accurate timetable exists outlining the steps in
this process (19). Normative psychological literature,
however, does not address if and when gender identity
becomes crystallized and what factors contribute to
the development of a gender identity that is not con-
gruent with the gender of rearing. Results of studies
from a variety of biomedical disciplines—genetic,
endocrine, and neuroanatomic—support the concept
that gender identity and/or gender expression (20)
likely reflect a complex interplay of biological, envi-
ronmental, and cultural factors (21, 22).

With respect to endocrine considerations, studies
have failed to find differences in circulating levels of sex
steroids between transgender and nontransgender in-
dividuals (23). However, studies in individuals with a
disorder/difference of sex development (DSD) have in-
formed our understanding of the role that hormones
may play in gender identity outcome, even though most
persons with GD/gender incongruence do not have
a DSD. For example, although most 46,XX adult in-
dividuals with virilizing congenital adrenal hyperplasia
caused by mutations in CYP21A2 reported a female
gender identity, the prevalence of GD/gender in-
congruence was much greater in this group than in the
general population without a DSD. This supports the
concept that there is a role for prenatal/postnatal an-
drogens in gender development (24–26), although some
studies indicate that prenatal androgens are more likely
to affect gender behavior and sexual orientation rather
than gender identity per se (27, 28).

Researchers have made similar observations regarding
the potential role of androgens in the development of gender
identity in other individuals with DSD. For example, a
review of two groups of 46,XY persons, each with an-
drogen synthesis deficiencies and female raised, reported
transgender male (female-to-male) gender role changes in
56% to 63% and 39% to 64% of patients, respectively
(29). Also, in 46,XY female-raised individuals with cloacal
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exstrophy and penile agenesis, the occurrence of trans-
gender male changes was significantly more prevalent
than in the general population (30, 31). However, the fact
that a high percentage of individuals with the same
conditions did not change gender suggests that cultural
factors may play a role as well.

With respect to genetics and gender identity, several
studies have suggested heritability of GD/gender in-
congruence (32, 33). In particular, a study by Heylens
et al. (33) demonstrated a 39.1% concordance rate for
gender identity disorder (based on theDSM-IV criteria) in
23 monozygotic twin pairs but no concordance in 21
same-sex dizygotic or seven opposite-sex twin pairs.
Although numerous investigators have sought to identify

specific genes associated with GD/gender incongruence,
such studies have been inconsistent and without strong
statistical significance (34–38).

Studies focusing on brain structure suggest that the
brain phenotypes of people with GD/gender incongru-
ence differ in various ways from control males and fe-
males, but that there is not a complete sex reversal in
brain structures (39).

In summary, although there is much that is still
unknown with respect to gender identity and its ex-
pression, compelling studies support the concept that
biologic factors, in addition to environmental fac-
tors, contribute to this fundamental aspect of human
development.

Table 1. Definitions of Terms Used in This Guideline

Biological sex, biological male or female: These terms refer to physical aspects of maleness and femaleness. As these may not be in line
with each other (e.g., a person with XY chromosomes may have female-appearing genitalia), the terms biological sex and biological
male or female are imprecise and should be avoided.

Cisgender: This means not transgender. An alternative way to describe individuals who are not transgender is “non-transgender
people.”

Gender-affirming (hormone) treatment: See “gender reassignment”
Gender dysphoria: This is the distress and unease experienced if gender identity and designated gender are not completely congruent
(see Table 2). In 2013, the American Psychiatric Association released the fifth edition of the DSM-5, which replaced “gender identity
disorder” with “gender dysphoria” and changed the criteria for diagnosis.

Gender expression: This refers to external manifestations of gender, expressed through one’s name, pronouns, clothing, haircut,
behavior, voice, or body characteristics. Typically, transgender people seek to make their gender expression align with their gender
identity, rather than their designated gender.

Gender identity/experienced gender: This refers to one’s internal, deeply held sense of gender. For transgender people, their gender
identity does not match their sex designated at birth. Most people have a gender identity of man or woman (or boy or girl). For some
people, their gender identity does not fit neatly into one of those two choices. Unlike gender expression (see below), gender identity is
not visible to others.

Gender identity disorder: This is the term used for GD/gender incongruence in previous versions of DSM (see “gender dysphoria”). The
ICD-10 still uses the term for diagnosing child diagnoses, but the upcoming ICD-11 has proposed using “gender incongruence of
childhood.”

Gender incongruence: This is an umbrella term used when the gender identity and/or gender expression differs from what is typically
associated with the designated gender. Gender incongruence is also the proposed name of the gender identity–related diagnoses in
ICD-11. Not all individuals with gender incongruence have gender dysphoria or seek treatment.

Gender variance: See “gender incongruence”
Gender reassignment: This refers to the treatment procedure for those who want to adapt their bodies to the experienced gender by
means of hormones and/or surgery. This is also called gender-confirming or gender-affirming treatment.

Gender-reassignment surgery (gender-confirming/gender-affirming surgery): These terms refer only to the surgical part of gender-
confirming/gender-affirming treatment.

Gender role: This refers to behaviors, attitudes, and personality traits that a society (in a given culture and historical period) designates as
masculine or feminine and/or that society associates with or considers typical of the social role of men or women.

Sex designated at birth: This refers to sex assigned at birth, usually based on genital anatomy.
Sex: This refers to attributes that characterize biological maleness or femaleness. The best known attributes include the sex-determining
genes, the sex chromosomes, the H-Y antigen, the gonads, sex hormones, internal and external genitalia, and secondary sex
characteristics.

Sexual orientation: This term describes an individual’s enduring physical and emotional attraction to another person. Gender identity and
sexual orientation are not the same. Irrespective of their gender identity, transgender people may be attracted to women (gynephilic),
attracted to men (androphilic), bisexual, asexual, or queer.

Transgender: This is an umbrella term for peoplewhose gender identity and/or gender expression differs fromwhat is typically associated
with their sex designated at birth. Not all transgender individuals seek treatment.

Transgender male (also: trans man, female-to-male, transgender male): This refers to individuals assigned female at birth but who
identify and live as men.

Transgender woman (also: trans woman, male-to female, transgender female): This refers to individuals assigned male at birth but who
identify and live as women.

Transition: This refers to the process during which transgender persons change their physical, social, and/or legal characteristics
consistent with the affirmed gender identity. Prepubertal children may choose to transition socially.

Transsexual: This is an older term that originated in the medical and psychological communities to refer to individuals who have
permanently transitioned through medical interventions or desired to do so.
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Natural History of Children With
GD/Gender Incongruence

With current knowledge, we cannot predict the psy-
chosexual outcome for any specific child. Prospective
follow-up studies show that childhood GD/gender in-
congruence does not invariably persist into adolescence
and adulthood (so-called “desisters”). Combining all
outcome studies to date, the GD/gender incongruence
of a minority of prepubertal children appears to persist
in adolescence (20, 40). In adolescence, a significant
number of these desisters identify as homosexual or
bisexual. It may be that children who only showed some
gender nonconforming characteristics have been in-
cluded in the follow-up studies, because the DSM-IV
text revision criteria for a diagnosis were rather broad.
However, the persistence of GD/gender incongruence
into adolescence is more likely if it had been extreme in
childhood (41, 42). With the newer, stricter criteria of
the DSM-5 (Table 2), persistence rates may well be
different in future studies.

1.0 Evaluation of Youth and Adults

Gender-affirming treatment is a multidisciplinary effort.
After evaluation, education, and diagnosis, treatment may
include mental health care, hormone therapy, and/or
surgical therapy. Together with an MHP, hormone-
prescribing clinicians should examine the psychosocial
impact of the potential changes on people’s lives, including
mental health, friends, family, jobs, and their role in so-
ciety. Transgender individuals should be encouraged to
experience living in the new gender role and assesswhether

this improves their quality of life. Although the focus of
this guideline is gender-affirming hormone therapy, col-
laboration with appropriate professionals responsible for
each aspect of treatment maximizes a successful outcome.

Diagnostic assessment and mental health care
GD/gender incongruence may be accompanied with

psychological or psychiatric problems (43–51). It is
therefore necessary that clinicians who prescribe hor-
mones and are involved in diagnosis and psychosocial
assessmentmeet the following criteria: (1) are competent
in using the DSM and/or the ICD for diagnostic pur-
poses, (2) are able to diagnose GD/gender incongruence
and make a distinction between GD/gender incongru-
ence and conditions that have similar features (e.g., body
dysmorphic disorder), (3) are trained in diagnosing
psychiatric conditions, (4) undertake or refer for ap-
propriate treatment, (5) are able to do a psychosocial
assessment of the patient’s understanding, mental
health, and social conditions that can impact gender-
affirming hormone therapy, and (6) regularly attend
relevant professional meetings.

Because of the psychological vulnerability of many
individuals with GD/gender incongruence, it is important
that mental health care is available before, during, and
sometimes also after transitioning. For children and
adolescents, an MHP who has training/experience in
child and adolescent gender development (as well as child
and adolescent psychopathology) should make the di-
agnosis, because assessing GD/gender incongruence in
children and adolescents is often extremely complex.

During assessment, the clinician obtains information from
the individual seeking gender-affirming treatment. In the case

Table 2. DSM-5 Criteria for Gender Dysphoria in Adolescents and Adults

A. Amarked incongruence between one’s experienced/expressed gender and natal gender of at least 6mo in duration, asmanifested by
at least two of the following:
1. A marked incongruence between one’s experienced/expressed gender and primary and/or secondary sex characteristics (or in

young adolescents, the anticipated secondary sex characteristics)
2. A strong desire to be rid of one’s primary and/or secondary sex characteristics because of a marked incongruence with one’s

experienced/expressed gender (or in young adolescents, a desire to prevent the development of the anticipated secondary sex
characteristics)

3. A strong desire for the primary and/or secondary sex characteristics of the other gender
4. A strong desire to be of the other gender (or some alternative gender different from one’s designated gender)
5. A strong desire to be treated as the other gender (or some alternative gender different from one’s designated gender)
6. A strong conviction that one has the typical feelings and reactions of the other gender (or some alternative gender different from

one’s designated gender)

B. The condition is associated with clinically significant distress or impairment in social, occupational, or other important areas of
functioning.

Specify if:
1. The condition exists with a disorder of sex development.
2. The condition is posttransitional, in that the individual has transitioned to full-time living in the desired gender (with or without

legalization of gender change) and has undergone (or is preparing to have) at least one sex-related medical procedure or treatment
regimen—namely, regular sex hormone treatment or gender reassignment surgery confirming the desired gender (e.g.,
penectomy, vaginoplasty in natal males; mastectomy or phalloplasty in natal females).

Reference: American Psychiatric Association (14).
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of adolescents, the clinician also obtains informa-
tion from the parents or guardians regarding various
aspects of the child’s general and psychosexual devel-
opment and current functioning. On the basis of this
information, the clinician:

· decides whether the individual fulfills criteria for
treatment (see Tables 2 and 3) for GD/gender in-
congruence (DSM-5) or transsexualism (DSM-5
and/or ICD-10);

· informs the individual about the possibilities and
limitations of various kinds of treatment (hormonal/
surgical and nonhormonal), and if medical treat-
ment is desired, provides correct information to
prevent unrealistically high expectations;

· assesses whether medical interventions may result in
unfavorable psychological and social outcomes.

In cases inwhich severe psychopathology, circumstances,
or both seriously interfere with the diagnostic work ormake
satisfactory treatment unlikely, clinicians should assist the
adolescent in managing these other issues. Literature on
postoperative regret suggests that besides poor quality of
surgery, severe psychiatric comorbidity and lack of support
may interfere with positive outcomes (52–56).

For adolescents, the diagnostic procedure usually
includes a complete psychodiagnostic assessment (57)
and an assessment of the decision-making capability of
the youth. An evaluation to assess the family’s ability to
endure stress, give support, and deal with the complex-
ities of the adolescent’s situation should be part of the
diagnostic phase (58).

Social transitioning
A change in gender expression and role (which may

involve living part time or full time in another gender role
that is consistent with one’s gender identity) may test the
person’s resolve, the capacity to function in the affirmed
gender, and the adequacy of social, economic, and psy-
chological supports. It assists both the individual and the
clinician in their judgments about how to proceed (16).
During social transitioning, the person’s feelings about
the social transformation (including coping with the re-
sponses of others) is a major focus of the counseling.
The optimal timing for social transitioning may differ
between individuals. Sometimes people wait until they

start gender-affirming hormone treatment to make social
transitioning easier, but individuals increasingly start
social transitioning long before they receive medically
supervised, gender-affirming hormone treatment.

Criteria
Adolescents and adults seeking gender-affirming

hormone treatment and surgery should satisfy certain
criteria before proceeding (16). Criteria for gender-
affirming hormone therapy for adults are in Table 4,
and criteria for gender-affirming hormone therapy for
adolescents are in Table 5. Follow-up studies in adults
meeting these criteria indicate a high satisfaction rate
with treatment (59). However, the quality of evidence is
usually low. A few follow-up studies on adolescents who
fulfilled these criteria also indicated good treatment
results (60–63).

Recommendations for Those Involved
in the Gender-Affirming Hormone
Treatment of Individuals With
GD/Gender Incongruence

1.1. We advise that only trained MHPs who meet the
following criteria should diagnose GD/gender
incongruence in adults: (1) competence in using
the DSM and/or the ICD for diagnostic purposes,
(2) the ability to diagnose GD/gender incongru-
ence and make a distinction between GD/gender
incongruence and conditions that have similar
features (e.g., body dysmorphic disorder), (3)
training in diagnosing psychiatric conditions, (4)
the ability to undertake or refer for appropriate
treatment, (5) the ability to psychosocially assess
the person’s understanding, mental health, and
social conditions that can impact gender-affirming
hormone therapy, and (6) a practice of regularly
attending relevant professional meetings. (Un-
graded Good Practice Statement)

1.2. We advise that only MHPs who meet the fol-
lowing criteria should diagnose GD/gender in-
congruence in children and adolescents: (1)
training in child and adolescent developmental
psychology and psychopathology, (2) compe-
tence in using the DSM and/or ICD for diagnostic

Table 3. ICD-10 Criteria for Transsexualism

Transsexualism (F64.0) has three criteria:

1. The desire to live and be accepted as a member of the opposite sex, usually accompanied by the wish to make his or her body as
congruent as possible with the preferred sex through surgery and hormone treatments.

2. The transsexual identity has been present persistently for at least 2 y.
3. The disorder is not a symptom of another mental disorder or a genetic, DSD, or chromosomal abnormality.
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purposes, (3) the ability to make a distinction
between GD/gender incongruence and conditions
that have similar features (e.g., body dysmorphic
disorder), (4) training in diagnosing psychiatric
conditions, (5) the ability to undertake or refer for
appropriate treatment, (6) the ability to psycho-
socially assess the person’s understanding and
social conditions that can impact gender-affirming
hormone therapy, (7) a practice of regularly at-
tending relevant professional meetings, and (8)
knowledge of the criteria for puberty blocking
and gender-affirming hormone treatment in ad-
olescents. (Ungraded Good Practice Statement)

Evidence
Individuals with gender identity issues may have

psychological or psychiatric problems (43–48, 50, 51, 64,
65). It is therefore necessary that clinicians making the
diagnosis are able to make a distinction between GD/
gender incongruence and conditions that have similar
features. Examples of conditions with similar features are
body dysmorphic disorder, body identity integrity dis-
order (a condition in which individuals have a sense that
their anatomical configuration as an able-bodied person
is somehow wrong or inappropriate) (66), or certain
forms of eunuchism (in which a person is preoccupied
with or engages in castration and/or penectomy for

Table 4. Criteria for Gender-Affirming Hormone Therapy for Adults

1. Persistent, well-documented gender dysphoria/gender incongruence
2. The capacity to make a fully informed decision and to consent for treatment
3. The age of majority in a given country (if younger, follow the criteria for adolescents)
4. Mental health concerns, if present, must be reasonably well controlled

Reproduced from World Professional Association for Transgender Health (16).

Table 5. Criteria for Gender-Affirming Hormone Therapy for Adolescents

Adolescents are eligible for GnRH agonist treatment if:
1. A qualified MHP has confirmed that:

·the adolescent has demonstrated a long-lasting and intense pattern of gender nonconformity or gender dysphoria (whether
suppressed or expressed),

·gender dysphoria worsened with the onset of puberty,

·any coexisting psychological, medical, or social problems that could interfere with treatment (e.g., that may compromise treatment
adherence) have been addressed, such that the adolescent’s situation and functioning are stable enough to start treatment,

·the adolescent has sufficient mental capacity to give informed consent to this (reversible) treatment,
2. And the adolescent:

·has been informed of the effects and side effects of treatment (including potential loss of fertility if the individual subsequently
continues with sex hormone treatment) and options to preserve fertility,

·has given informed consent and (particularly when the adolescent has not reached the age of legal medical consent, depending on
applicable legislation) the parents or other caretakers or guardians have consented to the treatment and are involved in supporting
the adolescent throughout the treatment process,

3. And a pediatric endocrinologist or other clinician experienced in pubertal assessment

·agrees with the indication for GnRH agonist treatment,

·has confirmed that puberty has started in the adolescent (Tanner stage $G2/B2),

·has confirmed that there are no medical contraindications to GnRH agonist treatment.

Adolescents are eligible for subsequent sex hormone treatment if:
1. A qualified MHP has confirmed:

·the persistence of gender dysphoria,

·any coexisting psychological, medical, or social problems that could interfere with treatment (e.g., that may compromise treatment
adherence) have been addressed, such that the adolescent’s situation and functioning are stable enough to start sex hormone
treatment,

·the adolescent has sufficient mental capacity (which most adolescents have by age 16 years) to estimate the consequences of this
(partly) irreversible treatment, weigh the benefits and risks, and give informed consent to this (partly) irreversible treatment,

2. And the adolescent:

·has been informed of the (irreversible) effects and side effects of treatment (including potential loss of fertility and options to preserve
fertility),

·has given informed consent and (particularly when the adolescent has not reached the age of legal medical consent, depending on
applicable legislation) the parents or other caretakers or guardians have consented to the treatment and are involved in supporting
the adolescent throughout the treatment process,

3. And a pediatric endocrinologist or other clinician experienced in pubertal induction:

·agrees with the indication for sex hormone treatment,

·has confirmed that there are no medical contraindications to sex hormone treatment.

Reproduced from World Professional Association for Transgender Health (16).
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reasons that are not gender identity related) (11). Clini-
cians should also be able to diagnose psychiatric condi-
tions accurately and ensure that these conditions are
treated appropriately, particularly when the conditions
may complicate treatment, affect the outcome of gender-
affirming treatment, or be affected by hormone use.

Values and preferences
The task force placed a very high value on avoiding

harm from hormone treatment in individuals who have
conditions other than GD/gender incongruence and who
may not benefit from the physical changes associated
with this treatment and placed a low value on any po-
tential benefit these persons believe they may derive from
hormone treatment. This justifies the good practice
statement.

1.3. We advise that decisions regarding the social
transition of prepubertal youths with GD/gender
incongruence are made with the assistance of
an MHP or another experienced professional.
(Ungraded Good Practice Statement).

1.4. We recommend against puberty blocking and
gender-affirming hormone treatment in pre-
pubertal children with GD/gender incongruence.
(1 |��ss)

Evidence
In most children diagnosed with GD/gender in-

congruence, it did not persist into adolescence. The
percentages differed among studies, probably dependent
onwhich version of the DSM clinicians used, the patient’s
age, the recruitment criteria, and perhaps cultural factors.
However, the large majority (about 85%) of prepubertal
children with a childhood diagnosis did not remain GD/
gender incongruent in adolescence (20). If children have
completely socially transitioned, they may have great
difficulty in returning to the original gender role upon
entering puberty (40). Social transition is associated with
the persistence of GD/gender incongruence as a child
progresses into adolescence. It may be that the presence of
GD/gender incongruence in prepubertal children is the
earliest sign that a child is destined to be transgender as
an adolescent/adult (20). However, social transition (in
addition to GD/gender incongruence) has been found to
contribute to the likelihood of persistence.

This recommendation, however, does not imply that
children should be discouraged from showing gender-
variant behaviors or should be punished for exhibiting
such behaviors. In individual cases, an early complete
social transition may result in a more favorable out-
come, but there are currently no criteria to identify the

GD/gender-incongruent children to whom this applies.
At the present time, clinical experience suggests that per-
sistence of GD/gender incongruence can only be reliably
assessed after the first signs of puberty.

Values and preferences
The task force placed a high value on avoiding harm

with gender-affirming hormone therapy in prepubertal
children with GD/gender incongruence. This justifies
the strong recommendation in the face of low-quality
evidence.

1.5. We recommend that clinicians inform and
counsel all individuals seeking gender-affirming
medical treatment regarding options for fertility
preservation prior to initiating puberty sup-
pression in adolescents and prior to treating with
hormonal therapy of the affirmed gender in both
adolescents and adults. (1 |���s)

Remarks
Persons considering hormone use for gender affir-

mation need adequate information about this treatment
in general and about fertility effects of hormone treatment
in particular to make an informed and balanced decision
(67, 68). Because young adolescents may not feel qual-
ified to make decisions about fertility and may not fully
understand the potential effects of hormonal interven-
tions, consent and protocol education should include
parents, the referring MHP(s), and other members of the
adolescent’s support group. To our knowledge, there are
no formally evaluated decision aids available to assist
in the discussion and decision regarding the future fertil-
ity of adolescents or adults beginning gender-affirming
treatment.

Treating early pubertal youth with GnRH analogs will
temporarily impair spermatogenesis and oocyte matu-
ration. Given that an increasing number of transgender
youth want to preserve fertility potential, delaying or
temporarily discontinuing GnRH analogs to promote
gamete maturation is an option. This option is often not
preferred, because mature sperm production is associated
with later stages of puberty and with the significant de-
velopment of secondary sex characteristics.

For those designated male at birth with GD/gender
incongruence and who are in early puberty, sperm pro-
duction and the development of the reproductive tract are
insufficient for the cryopreservation of sperm. However,
prolonged pubertal suppression using GnRH analogs is
reversible and clinicians should inform these individuals
that sperm production can be initiated following pro-
longed gonadotropin suppression. This can be accom-
plished by spontaneous gonadotropin recovery after
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cessation of GnRH analogs or by gonadotropin treat-
ment and will probably be associated with physical
manifestations of testosterone production, as stated
above. Note that there are no data in this population
concerning the time required for sufficient spermato-
genesis to collect enough sperm for later fertility. In males
treated for precocious puberty, spermarche was reported
0.7 to 3 years after cessation of GnRH analogs (69). In
adult men with gonadotropin deficiency, sperm are noted
in seminal fluid by 6 to 12 months of gonadotropin
treatment. However, sperm numbers when partners of
these patients conceive are far below the “normal range”
(70, 71).

In girls, no studies have reported long-term, adverse
effects of pubertal suppression on ovarian function after
treatment cessation (72, 73). Clinicians should inform
adolescents that no data are available regarding either
time to spontaneous ovulation after cessation of GnRH
analogs or the response to ovulation induction following
prolonged gonadotropin suppression.

In males with GD/gender incongruence, when medical
treatment is started in a later phase of puberty or in
adulthood, spermatogenesis is sufficient for cryopreser-
vation and storage of sperm. In vitro spermatogenesis is
currently under investigation. Restoration of spermato-
genesis after prolonged estrogen treatment has not
been studied.

In females with GD/gender incongruence, the effect of
prolonged treatment with exogenous testosterone on
ovarian function is uncertain. There have been reports of
an increased incidence of polycystic ovaries in trans-
gender males, both prior to and as a result of androgen
treatment (74–77), although these reports were not
confirmed by others (78). Pregnancy has been reported in
transgender males who have had prolonged androgen
treatment and have discontinued testosterone but have
not had genital surgery (79, 80). A reproductive endo-
crine gynecologist can counsel patients before gender-
affirming hormone treatment or surgery regarding
potential fertility options (81). Techniques for cryo-
preservation of oocytes, embryos, and ovarian tissue
continue to improve, and oocyte maturation of immature
tissue is being studied (82).

2.0 Treatment of Adolescents

During the past decade, clinicians have progressively
acknowledged the suffering of young adolescents with
GD/gender incongruence. In some forms of GD/gender
incongruence, psychological interventions may be useful
and sufficient. However, for many adolescents with GD/
gender incongruence, the pubertal physical changes are
unbearable. As early medical intervention may prevent

psychological harm, various clinics have decided to start
treating young adolescents with GD/gender incongruence
with puberty-suppressing medication (a GnRH analog).
As compared with starting gender-affirming treatment
long after the first phases of puberty, a benefit of pubertal
suppression at early puberty may be a better psycho-
logical and physical outcome.

In girls, the first physical sign of puberty is the budding
of the breasts followed by an increase in breast and fat
tissue. Breast development is also associated with the
pubertal growth spurt, and menarche occurs ;2 years
later. In boys, the first physical change is testicular
growth. A testicular volume $4 mL is seen as consistent
with the initiation of physical puberty. At the beginning
of puberty, estradiol and testosterone levels are still low
and are best measured in the early morning with an ul-
trasensitive assay. From a testicular volume of 10 mL,
daytime testosterone levels increase, leading to viriliza-
tion (83). Note that pubic hair and/or axillary hair/odor
may not reflect the onset of gonadarche; instead, it may
reflect adrenarche alone.

2.1. We suggest that adolescents who meet diagnostic
criteria for GD/gender incongruence, fulfill cri-
teria for treatment (Table 5), and are requesting
treatment should initially undergo treatment to
suppress pubertal development. (2 |��ss)

2.2. We suggest that clinicians begin pubertal hor-
mone suppression after girls and boys first ex-
hibit physical changes of puberty (Tanner stages
G2/B2). (2 |��ss)

Evidence
Pubertal suppression can expand the diagnostic phase

by a long period, giving the subject more time to explore
options and to live in the experienced gender before
making a decision to proceed with gender-affirming sex
hormone treatments and/or surgery, some of which is ir-
reversible (84, 85). Pubertal suppression is fully reversible,
enabling full pubertal development in the natal gender,
after cessation of treatment, if appropriate. The experience
of full endogenous puberty is an undesirable condition for
the GD/gender-incongruent individual and may seri-
ously interfere with healthy psychological functioning
and well-being. Treating GD/gender-incongruent ad-
olescents entering puberty with GnRH analogs has
been shown to improve psychological functioning in
several domains (86).

Another reason to start blocking pubertal hormones
early in puberty is that the physical outcome is improved
comparedwith initiating physical transition after puberty
has been completed (60, 62). Looking like a man or
woman when living as the opposite sex creates difficult
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barriers with enormous life-long disadvantages. We
therefore advise starting suppression in early puberty to
prevent the irreversible development of undesirable sec-
ondary sex characteristics. However, adolescents with
GD/gender incongruence should experience the first
changes of their endogenous spontaneous puberty, be-
cause their emotional reaction to these first physical
changes has diagnostic value in establishing the persis-
tence of GD/gender incongruence (85). Thus, Tanner
stage 2 is the optimal time to start pubertal suppression.
However, pubertal suppression treatment in early pu-
berty will limit the growth of the penis and scrotum,
which will have a potential effect on future surgical
treatments (87).

Clinicians can also use pubertal suppression in ado-
lescents in later pubertal stages to stop menses in trans-
gender males and prevent facial hair growth in
transgender females. However, in contrast to the effects
in early pubertal adolescents, physical sex characteristics
(such as more advanced breast development in trans-
gender boys and lowering of the voice and outgrowth of
the jaw and brow in transgender girls) are not reversible.

Values and preferences
These recommendations place a high value on

avoiding an unsatisfactory physical outcome when sec-
ondary sex characteristics have become manifest and
irreversible, a higher value on psychological well-being,
and a lower value on avoiding potential harm from early
pubertal suppression.

Remarks
Table 6 lists the Tanner stages of breast and male

genital development. Careful documentation of hall-
marks of pubertal development will ensure precise timing
when initiating pubertal suppression once puberty has
started. Clinicians can use pubertal LH and sex steroid
levels to confirm that puberty has progressed sufficiently
before starting pubertal suppression (88). Reference

ranges for sex steroids by Tanner stage may vary
depending on the assay used. Ultrasensitive sex steroid
and gonadotropin assays will help clinicians document
early pubertal changes.

Irreversible and, for GD/gender-incongruent adoles-
cents, undesirable sex characteristics in female puberty
are breasts, female body habitus, and, in some cases,
relative short stature. In male puberty, they are a
prominent Adam’s apple; low voice; male bone config-
uration, such as a large jaw, big feet and hands, and tall
stature; andmale hair pattern on the face and extremities.

2.3. We recommend that, where indicated, GnRH
analogues are used to suppress pubertal hor-
mones. (1 |��ss)

Evidence
Clinicians can suppress pubertal development and

gonadal function most effectively via gonadotropin
suppression using GnRH analogs. GnRH analogs are
long-acting agonists that suppress gonadotropins by
GnRH receptor desensitization after an initial increase of
gonadotropins during ;10 days after the first and (to a
lesser degree) the second injection (89). Antagonists
immediately suppress pituitary gonadotropin secretion
(90, 91). Long-acting GnRH analogs are the currently
preferred treatment option. Cliniciansmay consider long-
acting GnRH antagonists when evidence on their safety
and efficacy in adolescents becomes available.

During GnRH analog treatment, slight development
of secondary sex characteristics may regress, and in a
later phase of pubertal development, it will stop. In girls,
breast tissue will become atrophic, and menses will stop.
In boys, virilization will stop, and testicular volume may
decrease (92).

An advantage of usingGnRHanalogs is the reversibility
of the intervention. If, after extensive exploration of his/her
transition wish, the individual no longer desires transition,
they can discontinue pubertal suppression. In subjects with

Table 6. Tanner Stages of Breast Development and Male External Genitalia

The description of Tanner stages for breast development:
1. Prepubertal
2. Breast and papilla elevated as small mound; areolar diameter increased
3. Breast and areola enlarged, no contour separation
4. Areola and papilla form secondary mound
5. Mature; nipple projects, areola part of general breast contour

For penis and testes:
1. Prepubertal, testicular volume ,4 mL
2. Slight enlargement of penis; enlarged scrotum, pink, texture altered, testes 4–6 mL
3. Penis longer, testes larger (8–12 mL)
4. Penis and glans larger, including increase in breadth; testes larger (12–15 mL), scrotum dark
5. Penis adult size; testicular volume . 15 ml

Adapted from Lawrence (56).
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precocious puberty, spontaneous pubertal development
has been shown to resume after patients discontinue taking
GnRH analogs (93).

Recommendations 2.1 to 2.3 are supported by a
prospective follow-up study from The Netherlands. This
report assessedmental health outcomes in 55 transgender
adolescents/young adults (22 transgender females and 33
transgender males) at three time points: (1) before the
start of GnRH agonist (average age of 14.8 years at start
of treatment), (2) at initiation of gender-affirming hor-
mones (average age of 16.7 years at start of treatment),
and (3) 1 year after “gender-reassignment surgery”
(average age of 20.7 years) (63). Despite a decrease in
depression and an improvement in general mental health
functioning, GD/gender incongruence persisted through
pubertal suppression, as previously reported (86). How-
ever, following sex hormone treatment and gender-
reassignment surgery, GD/gender incongruence was
resolved and psychological functioning steadily improved
(63). Furthermore, well-being was similar to or better than
that reported by age-matched young adults from the
general population, and none of the study participants
regretted treatment. This study represents the first long-
term follow-up of individuals managed according to
currently existing clinical practice guidelines for trans-
gender youth, and it underscores the benefit of the mul-
tidisciplinary approach pioneered in The Netherlands;
however, further studies are needed.

Side effects
The primary risks of pubertal suppression in GD/

gender-incongruent adolescents may include adverse ef-
fects on bone mineralization (which can theoretically be
reversed with sex hormone treatment), compromised
fertility if the person subsequently is treated with sex
hormones, and unknown effects on brain development.
Few data are available on the effect of GnRH analogs on
BMD in adolescents with GD/gender incongruence. Ini-
tial data in GD/gender-incongruent subjects demon-
strated no change of absolute areal BMD during 2 years
of GnRH analog therapy but a decrease in BMD z scores
(85). A recent study also suggested suboptimal bone
mineral accrual during GnRH analog treatment. The
study reported a decrease in areal BMD z scores and of
bone mineral apparent density z scores (which takes the
size of the bone into account) in 19 transgender males
treated with GnRH analogs from a mean age of 15.0
years (standard deviation = 2.0 years) for a median du-
ration of 1.5 years (0.3 to 5.2 years) and in 15 transgender
females treated from 14.9 (61.9) years for 1.3 years (0.5
to 3.8 years), although not all changes were statistically
significant (94). There was incomplete catch-up at age 22
years after sex hormone treatment from age 16.6 (61.4)

years for a median duration of 5.8 years (3.0 to 8.0 years)
in transgender females and from age 16.4 (62.3) years for
5.4 years (2.8 to 7.8 years) in transgender males. Little is
known about more prolonged use of GnRH analogs.
Researchers reported normal BMD z scores at age 35
years in one individual who usedGnRH analogs from age
13.7 years until age 18.6 years before initiating sex
hormone treatment (65).

Additional data are available from individuals with
late puberty or GnRH analog treatment of other in-
dications. Some studies reported that men with consti-
tutionally delayed puberty have decreased BMD in
adulthood (95). However, other studies reported that
these men have normal BMD (96, 97). Treating adults
with GnRH analogs results in a decrease of BMD (98). In
children with central precocious puberty, treatment with
GnRH analogs has been found to result in a decrease of
BMDduring treatment by some (99) but not others (100).
Studies have reported normal BMD after discontinuing
therapy (69, 72, 73, 101, 102). In adolescents treated
with growth hormone who are small for gestational age
and have normal pubertal timing, 2-year GnRH analog
treatments did not adversely affect BMD (103). Calcium
supplementation may be beneficial in optimizing bone
health in GnRH analog–treated individuals (104). There
are no studies of vitamin D supplementation in this
context, but clinicians should offer supplements to vi-
tamin D–deficient adolescents. Physical activity, espe-
cially during growth, is important for bone mass in
healthy individuals (103) and is therefore likely to be
beneficial for bone health in GnRH analog–treated
subjects.

GnRH analogs did not induce a change in body
mass index standard deviation score in GD/gender-
incongruent adolescents (94) but caused an increase in
fat mass and decrease in lean body mass percentage (92).
Studies in girls treated for precocious puberty also
reported a stable body mass index standard deviation
score during treatment (72) and body mass index and
body composition comparable to controls after treat-
ment (73).

Arterial hypertension has been reported as an adverse
effect in a few girls treated with GnRH analogs for
precocious/early puberty (105, 106). Blood pressure
monitoring before and during treatment is recommended.

Individuals may also experience hot flashes, fatigue,
and mood alterations as a consequence of pubertal
suppression. There is no consensus on treatment of these
side effects in this context.

It is recommended that any use of pubertal blockers
(and subsequent use of sex hormones, as detailed below)
include a discussion about implications for fertility (see
recommendation 1.3). Transgender adolescents may
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want to preserve fertility, which may be otherwise
compromised if puberty is suppressed at an early stage
and the individual completes phenotypic transition with
the use of sex hormones.

Limited data are available regarding the effects of
GnRH analogs on brain development. A single cross-
sectional study demonstrated no compromise of execu-
tive function (107), but animal data suggest there may be
an effect of GnRH analogs on cognitive function (108).

Values and preferences
Our recommendation of GnRH analogs places a higher

value on the superior efficacy, safety, and reversibility of
the pubertal hormone suppression achieved (as compared
with the alternatives) and a relatively lower value on
limiting the cost of therapy. Of the available alternatives,
depot and oral progestin preparations are effective. Ex-
perience with this treatment dates back prior to the
emergence of GnRH analogs for treating precocious pu-
berty in papers from the 1960s and early 1970s (109–112).
These compounds are usually safe, but some side effects
have been reported (113–115). Only two recent studies
involved transgender youth (116, 117). One of these
studies described the use of oral lynestrenol monotherapy
followed by the addition of testosterone treatment in
transgender boys who were at Tanner stage B4 or further
at the start of treatment (117). They found lynestrenol safe,
but gonadotropins were not fully suppressed. The study
reported metrorrhagia in approximately half of the in-
dividuals, mainly in the first 6 months. Acne, headache,
hot flashes, and fatigue were other frequent side effects.
Another progestin that has been studied in the United
States is medroxyprogesterone. This agent is not as ef-
fective as GnRH analogs in lowering endogenous sex
hormones either and may be associated with other side
effects (116). Progestin preparations may be an acceptable
treatment for persons without access to GnRH analogs or
with a needle phobia. If GnRH analog treatment is not
available (insurance denial, prohibitive cost, or other
reasons), postpubertal, transgender female adolescents
may be treated with an antiandrogen that directly sup-
presses androgen synthesis or action (see adult section).

Remarks
Measurements of gonadotropin and sex steroid levels

give precise information about gonadal axis suppression,
although there is insufficient evidence for any specific
short-term monitoring scheme in children treated with
GnRH analogs (88). If the gonadal axis is not completely
suppressed—as evidenced by (for example) menses, erec-
tions, or progressive hair growth—the interval of GnRH
analog treatment can be shortened or the dose increased.
During treatment, adolescents should be monitored for
negative effects of delaying puberty, including a halted
growth spurt and impaired bonemineral accretion. Table 7
illustrates a suggested clinical protocol.

Anthropometric measurements and X-rays of the left
hand to monitor bone age are informative for evaluating
growth. To assess BMD, clinicians can perform dual-
energy X-ray absorptiometry scans.

2.4. In adolescents who request sex hormone treat-
ment (given this is a partly irreversible treatment),
we recommend initiating treatment using a
gradually increasing dose schedule (see Table 8)
after a multidisciplinary team of medical and
MHPs has confirmed the persistence of GD/
gender incongruence and sufficient mental ca-
pacity to give informed consent, which most
adolescents have by age 16 years (Table 5).
(1 |��ss)

2.5. We recognize that there may be compelling
reasons to initiate sex hormone treatment prior to
the age of 16 years in some adolescents with GD/
gender incongruence, even though there are
minimal published studies of gender-affirming
hormone treatments administered before age
13.5 to 14 years. As with the care of adolescents
$16 years of age, we recommend that an expert
multidisciplinary team of medical and MHPs
manage this treatment. (1 |�sss)

2.6. We suggest monitoring clinical pubertal devel-
opment every 3 to 6 months and laboratory
parameters every 6 to 12 months during sex
hormone treatment (Table 9). (2 |��ss)

Table 7. Baseline and Follow-Up Protocol During Suppression of Puberty

Every 3–6 mo
Anthropometry: height, weight, sitting height, blood pressure, Tanner stages

Every 6–12 mo
Laboratory: LH, FSH, E2/T, 25OH vitamin D

Every 1–2 y
Bone density using DXA
Bone age on X-ray of the left hand (if clinically indicated)

Adapted from Hembree et al. (118).

Abbreviations: DXA, dual-energy X-ray absorptiometry; E2, estradiol; FSH, follicle stimulating hormone; LH, luteinizing hormone; T, testosterone;
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Evidence
Adolescents develop competence in decisionmaking at

their own pace. Ideally, the supervising medical pro-
fessionals should individually assess this competence,
although no objective tools to make such an assessment
are currently available.

Many adolescents have achieved a reasonable level of
competence by age 15 to 16 years (119), and in many
countries 16-year-olds are legally competent with regard
to medical decision making (120). However, others be-
lieve that although some capacities are generally achieved
before age 16 years, other abilities (such as good risk

assessment) do not develop until well after 18 years (121).
They suggest that health care procedures should be di-
vided along a matrix of relative risk, so that younger
adolescents can be allowed to decide about low-risk
procedures, such as most diagnostic tests and common
therapies, but not about high-risk procedures, such as
most surgical procedures (121).

Currently available data from transgender adolescents
support treatment with sex hormones starting at age 16
years (63, 122). However, some patients may incur po-
tential risks by waiting until age 16 years. These include
the potential risk to bone health if puberty is suppressed

Table 8. Protocol Induction of Puberty

Induction of female puberty with oral 17b-estradiol, increasing the dose every 6 mo:
5 mg/kg/d
10 mg/kg/d
15 mg/kg/d
20 mg/kg/d
Adult dose = 2–6 mg/d
In postpubertal transgender female adolescents, the dose of 17b-estradiol can be increased more rapidly:
1 mg/d for 6 mo
2 mg/d

Induction of female puberty with transdermal 17b-estradiol, increasing the dose every 6 mo (new patch is placed every 3.5 d):
6.25–12.5 mg/24 h (cut 25-mg patch into quarters, then halves)
25 mg/24 h
37.5 mg/24 h
Adult dose 5 50–200 mg/24 h
For alternatives once at adult dose, see Table 11.
Adjust maintenance dose to mimic physiological estradiol levels (see Table 15).

Induction of male puberty with testosterone esters increasing the dose every 6 mo (IM or SC):
25 mg/m2/2 wk (or alternatively, half this dose weekly, or double the dose every 4 wk)
50 mg/m2/2 wk
75 mg/m2/2 wk
100 mg/m2/2 wk
Adult dose = 100–200 mg every 2 wk
In postpubertal transgender male adolescents the dose of testosterone esters can be increased more rapidly:
75 mg/2 wk for 6 mo
125 mg/2 wk

For alternatives once at adult dose, see Table 11.
Adjust maintenance dose to mimic physiological testosterone levels (see Table 14).

Adapted from Hembree et al. (118).

Abbreviations: IM, intramuscularly; SC, subcutaneously.

Table 9. Baseline and Follow-up Protocol During Induction of Puberty

Every 3–6 mo

·Anthropometry: height, weight, sitting height, blood pressure, Tanner stages
Every 6–12 mo

·In transgender males: hemoglobin/hematocrit, lipids, testosterone, 25OH vitamin D

·In transgender females: prolactin, estradiol, 25OH vitamin D
Every 1–2 y

·BMD using DXA

·Bone age on X-ray of the left hand (if clinically indicated)
BMD should be monitored into adulthood (until the age of 25–30 y or until peak bone mass has been reached).
For recommendations on monitoring once pubertal induction has been completed, see Tables 14 and 15.

Adapted from Hembree et al. (118).

Abbreviation: DXA, dual-energy X-ray absorptiometry.
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for 6 to 7 years before initiating sex hormones (e.g., if
someone reached Tanner stage 2 at age 9-10 years old).
Additionally, there may be concerns about inappropriate
height and potential harm to mental health (emotional
and social isolation) if initiation of secondary sex char-
acteristics must wait until the person has reached 16 years
of age. However, only minimal data supporting earlier
use of gender-affirming hormones in transgender ado-
lescents currently exist (63). Clearly, long-term studies
are needed to determine the optimal age of sex hormone
treatment in GD/gender-incongruent adolescents.

The MHP who has followed the adolescent during
GnRH analog treatment plays an essential role in
assessing whether the adolescent is eligible to start sex
hormone therapy and capable of consenting to this
treatment (Table 5). Support of the family/environment is
essential. Prior to the start of sex hormones, clinicians
should discuss the implications for fertility (see recom-
mendation 1.5). Throughout pubertal induction, an
MHP and a pediatric endocrinologist (or other clinician
competent in the evaluation and induction of pubertal
development) should monitor the adolescent. In addition
to monitoring therapy, it is also important to pay at-
tention to general adolescent health issues, including
healthy life style choices, such as not smoking, con-
traception, and appropriate vaccinations (e.g., human
papillomavirus).

For the induction of puberty, clinicians can use a similar
dose scheme for hypogonadal adolescents withGD/gender
incongruence as they use in other individuals with
hypogonadism, carefully monitoring for desired and un-
desired effects (Table 8). In transgender female adoles-
cents, transdermal 17b-estradiol may be an alternative for
oral 17b-estradiol. It is increasingly used for pubertal
induction in hypogonadal females. However, the absence
of low-dose estrogen patches may be a problem. As a
result, individuals may need to cut patches to size them-
selves to achieve appropriate dosing (123). In transgender
male adolescents, clinicians can give testosterone injections
intramuscularly or subcutaneously (124, 125).

When puberty is initiated with a gradually increasing
schedule of sex steroid doses, the initial levels will not
be high enough to suppress endogenous sex steroid se-
cretion. Gonadotropin secretion and endogenous pro-
duction of testosterone may resume and interfere with
the effectiveness of estrogen treatment, in transgender
female adolescents (126, 127). Therefore, continuation of
GnRH analog treatment is advised until gonadectomy.
Given that GD/gender-incongruent adolescents may opt
not to have gonadectomy, long-term studies are necessary
to examine the potential risks of prolongedGnRHanalog
treatment. Alternatively, in transgendermale adolescents,
GnRH analog treatment can be discontinued once an

adult dose of testosterone has been reached and the in-
dividual is well virilized. If uterine bleeding occurs, a
progestin can be added. However, the combined use of a
GnRH analog (for ovarian suppression) and testosterone
may enable phenotypic transition with a lower dose of
testosterone in comparison with testosterone alone. If
there is a wish or need to discontinue GnRH analog
treatment in transgender female adolescents, they may be
treated with an antiandrogen that directly suppresses
androgen synthesis or action (see section 3.0 “Hormonal
Therapy for Transgender Adults”).

Values and preferences
The recommendation to initiate pubertal induction

only when the individual has sufficient mental capacity
(roughly age 16 years) to give informed consent for this
partly irreversible treatment places a higher value on the
ability of the adolescent to fully understand and oversee
the partially irreversible consequences of sex hormone
treatment and to give informed consent. It places a lower
value on the possible negative effects of delayed puberty.
We may not currently have the means to weigh ade-
quately the potential benefits of waiting until around age
16 years to initiate sex hormones vs the potential risks/
harm to BMD and the sense of social isolation from
having the timing of puberty be so out of sync with
peers (128).

Remarks
Before starting sex hormone treatment, effects on fer-

tility and options for fertility preservation should be dis-
cussed. Adult height may be a concern in transgender
adolescents. In a transgender female adolescent, clinicians
may consider higher doses of estrogen or a more rapid
tempo of dose escalation during pubertal induction. There
are no established treatments yet to augment adult height
in a transgender male adolescent with open epiphyses
during pubertal induction. It is not uncommon for
transgender adolescents to present for clinical services after
having completed or nearly completed puberty. In such
cases, induction of pubertywith sex hormones can be done
more rapidly (see Table 8). Additionally, an adult dose of
testosterone in transgendermale adolescentsmay suffice to
suppress the gonadal axis without the need to use a sep-
arate agent. At the appropriate time, the multidisciplinary
team should adequately prepare the adolescent for tran-
sition to adult care.

3.0 Hormonal Therapy for
Transgender Adults

The two major goals of hormonal therapy are (1) to
reduce endogenous sex hormone levels, and thus reduce
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the secondary sex characteristics of the individual’s
designated gender, and (2) to replace endogenous sex
hormone levels consistent with the individual’s gender
identity by using the principles of hormone re-
placement treatment of hypogonadal patients. The
timing of these two goals and the age at which to begin
treatment with the sex hormones of the chosen gender
is codetermined in collaboration with both the person
pursuing transition and the health care providers. The
treatment team should include a medical provider
knowledgeable in transgender hormone therapy, an
MHP knowledgeable in GD/gender incongruence and
the mental health concerns of transition, and a primary
care provider able to provide care appropriate for
transgender individuals. The physical changes in-
duced by this sex hormone transition are usually ac-
companied by an improvement in mental well-being
(129, 130).

3.1. We recommend that clinicians confirm the di-
agnostic criteria of GD/gender incongruence
and the criteria for the endocrine phase of
gender transition before beginning treatment.
(1 |���s)

3.2. We recommend that clinicians evaluate and ad-
dress medical conditions that can be exacerbated
by hormone depletion and treatment with sex
hormones of the affirmed gender before begin-
ning treatment (Table 10). (1 |���s)

3.3. We suggest that clinicians measure hormone
levels during treatment to ensure that endogenous
sex steroids are suppressed and administered sex
steroids are maintained in the normal physiologic
range for the affirmed gender. (2 |��ss)

Evidence
It is the responsibility of the treating clinician to

confirm that the person fulfills criteria for treatment.
The treating clinician should become familiar with the
terms and criteria presented in Tables 1–5 and take a
thorough history from the patient in collaboration with
the other members of the treatment team. The treating
clinician must ensure that the desire for transition is
appropriate; the consequences, risks, and benefits of
treatment are well understood; and the desire for
transition persists. They also need to discuss fertil-
ity preservation options (see recommendation 1.3)
(67, 68).

Transgender males
Clinical studies have demonstrated the efficacy of

several different androgen preparations to induce mas-
culinization in transgender males (Appendix A) (113,
114, 131–134). Regimens to change secondary sex
characteristics follow the general principle of hormone
replacement treatment of male hypogonadism (135).
Clinicians can use either parenteral or transdermal
preparations to achieve testosterone values in the normal
male range (this is dependent on the specific assay, but is
typically 320 to 1000 ng/dL) (Table 11) (136). Sustained
supraphysiologic levels of testosterone increase the risk
of adverse reactions (see section 4.0 “Adverse Out-
come Prevention and Long-Term Care”) and should
be avoided.

Similar to androgen therapy in hypogonadal men,
testosterone treatment in transgender males results in
increased muscle mass and decreased fat mass, increased
facial hair and acne, male pattern baldness in those ge-
netically predisposed, and increased sexual desire (137).

Table 10. Medical Risks Associated With Sex Hormone Therapy

Transgender female: estrogen
Very high risk of adverse outcomes:

·Thromboembolic disease
Moderate risk of adverse outcomes:

·Macroprolactinoma

·Breast cancer·Coronary artery disease

·Cerebrovascular disease·Cholelithiasis·Hypertriglyceridemia

Transgender male: testosterone
Very high risk of adverse outcomes:

·Erythrocytosis (hematocrit . 50%)
Moderate risk of adverse outcomes:

·Severe liver dysfunction (transaminases . threefold upper limit of normal)

·Coronary artery disease

·Cerebrovascular disease·Hypertension·Breast or uterine cancer
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In transgender males, testosterone will result in clit-
oromegaly, temporary or permanent decreased fertility,
deepening of the voice, cessation of menses (usually),
and a significant increase in body hair, particularly on the
face, chest, and abdomen. Cessation of menses may occur
within a few months with testosterone treatment alone,
although high doses of testosterone may be required. If
uterine bleeding continues, clinicians may consider the
addition of a progestational agent or endometrial abla-
tion (138). Cliniciansmay also administer GnRHanalogs
or depot medroxyprogesterone to stop menses prior to
testosterone treatment.

Transgender females
The hormone regimen for transgender females is more

complex than the transgender male regimen (Appendix
B). Treatment with physiologic doses of estrogen alone is
insufficient to suppress testosterone levels into the normal
range for females (139). Most published clinical studies
report the need for adjunctive therapy to achieve tes-
tosterone levels in the female range (21, 113, 114,
132–134, 139, 140).

Multiple adjunctive medications are available, such as
progestins with antiandrogen activity and GnRH ago-
nists (141). Spironolactone works by directly blocking
androgens during their interaction with the androgen

receptor (114, 133, 142). It may also have estrogenic
activity (143). Cyproterone acetate, a progestational
compound with antiandrogenic properties (113, 132,
144), is widely used in Europe. 5a-Reductase inhibitors
do not reduce testosterone levels and have adverse ef-
fects (145).

Dittrich et al. (141) reported that monthly doses of the
GnRH agonist goserelin acetate in combination with
estrogen were effective in reducing testosterone levels
with a low incidence of adverse reactions in 60 trans-
gender females. Leuprolide and transdermal estrogen
were as effective as cyproterone and transdermal estrogen
in a comparative retrospective study (146).

Patients can take estrogen as oral conjugated estro-
gens, oral 17b-estradiol, or transdermal 17b-estradiol.
Among estrogen options, the increased risk of throm-
boembolic events associated with estrogens in general
seems most concerning with ethinyl estradiol specifically
(134, 140, 141), which is why we specifically suggest that
it not be used in any transgender treatment plan. Data
distinguishing among other estrogen options are less well
established although there is some thought that oral
routes of administration are more thrombogenic due to
the “first pass effect” than are transdermal and paren-
teral routes, and that the risk of thromboembolic events
is dose-dependent. Injectable estrogen and sublingual

Table 11. Hormone Regimens in Transgender Persons

Transgender femalesa

Estrogen
Oral

Estradiol 2.0–6.0 mg/d
Transdermal

Estradiol transdermal patch 0.025–0.2 mg/d
(New patch placed every 3–5 d)

Parenteral
Estradiol valerate or cypionate 5–30 mg IM every 2 wk

2–10 mg IM every week
Anti-androgens
Spironolactone 100–300 mg/d
Cyproterone acetateb 25–50 mg/d

GnRH agonist 3.75 mg SQ (SC) monthly
11.25 mg SQ (SC) 3-monthly

Transgender males
Testosterone
Parenteral testosterone

Testosterone enanthate or cypionate 100–200mgSQ (IM) every 2wkor SQ (SC) 50%perweek
Testosterone undecanoatec 1000 mg every 12 wk

Transdermal testosterone
Testosterone gel 1.6%d 50–100 mg/d
Testosterone transdermal patch 2.5–7.5 mg/d

Abbreviations: IM, intramuscularly; SQ, sequentially; SC, subcutaneously.
aEstrogens used with or without antiandrogens or GnRH agonist.
bNot available in the United States.
cOne thousand milligrams initially followed by an injection at 6 wk then at 12-wk intervals.
dAvoid cutaneous transfer to other individuals.
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estrogen may benefit from avoiding the first pass effect,
but they can result in more rapid peaks with greater
overall periodicity and thus are more difficult to monitor
(147, 148). However, there are no data demonstrating
that increased periodicity is harmful otherwise.

Clinicians can use serum estradiol levels to monitor
oral, transdermal, and intramuscular estradiol. Blood
tests cannot monitor conjugated estrogens or synthetic
estrogen use. Clinicians should measure serum estra-
diol and serum testosterone and maintain them at the
level for premenopausal females (100 to 200 pg/mL
and,50 ng/dL, respectively). The transdermal preparations
and injectable estradiol cypionate or valerate preparations
may confer an advantage in older transgender females who
may be at higher risk for thromboembolic disease (149).

Values
Our recommendation to maintain levels of gender-

affirming hormones in the normal adult range places a
high value on the avoidance of the long-term complica-
tions of pharmacologic doses. Those patients receiving
endocrine treatment who have relative contraindications
to hormones should have an in-depth discussion with their
physician to balance the risks and benefits of therapy.

Remarks
Clinicians should inform all endocrine-treated in-

dividuals of all risks and benefits of gender-affirming
hormones prior to initiating therapy. Clinicians should
strongly encourage tobacco use cessation in transgender
females to avoid increased risk of VTE and cardiovas-
cular complications. We strongly discourage the un-
supervised use of hormone therapy (150).

Not all individuals with GD/gender incongruence seek
treatment as described (e.g., male-to-eunuchs and in-
dividuals seeking partial transition). Tailoring current
protocols to the individual may be done within the
context of accepted safety guidelines using a multidisci-
plinary approach including mental health. No evidence-
based protocols are available for these groups (151). We
need prospective studies to better understand treatment
options for these persons.

3.4. We suggest that endocrinologists provide edu-
cation to transgender individuals undergoing
treatment about the onset and time course of
physical changes induced by sex hormone
treatment. (2 |�sss)

Evidence

Transgender males
Physical changes that are expected to occur during

the first 1 to 6 months of testosterone therapy include

cessation of menses, increased sexual desire, increased
facial and body hair, increased oiliness of skin, increased
muscle, and redistribution of fat mass. Changes that
occur within the first year of testosterone therapy include
deepening of the voice (152, 153), clitoromegaly, and
male pattern hair loss (in some cases) (114, 144, 154,
155) (Table 12).

Transgender females
Physical changes that may occur in transgender fe-

males in the first 3 to 12 months of estrogen and anti-
androgen therapy include decreased sexual desire,
decreased spontaneous erections, decreased facial and
body hair (usually mild), decreased oiliness of skin, in-
creased breast tissue growth, and redistribution of fat
mass (114, 139, 149, 154, 155, 161) (Table 13). Breast
development is generally maximal at 2 years after initi-
ating hormones (114, 139, 149, 155). Over a long
period of time, the prostate gland and testicles will
undergo atrophy.

Although the time course of breast development in
transgender females has been studied (150), precise in-
formation about other changes induced by sex hormones
is lacking (141). There is a great deal of variability among
individuals, as evidenced during pubertal development.
We all know that a major concern for transgender fe-
males is breast development. If we work with estro-
gens, the result will be often not what the transgender
female expects.

Alternatively, there are transgender females who re-
port an anecdotal improved breast development, mood,
or sexual desire with the use of progestogens. However,
there have been no well-designed studies of the role of
progestogens in feminizing hormone regimens, so the
question is still open.

Our knowledge concerning the natural history and
effects of different cross-sex hormone therapies on breast

Table 12. Masculinizing Effects in Transgender
Males

Effect Onset Maximum

Skin oiliness/acne 1–6 mo 1–2 y
Facial/body hair growth 6–12 mo 4–5 y
Scalp hair loss 6–12 mo —

a

Increased muscle mass/strength 6–12 mo 2–5 y
Fat redistribution 1–6 mo 2–5 y
Cessation of menses 1–6 mo —

b

Clitoral enlargement 1–6 mo 1–2 y
Vaginal atrophy 1–6 mo 1–2 y
Deepening of voice 6–12 mo 1–2 y

Estimates represent clinical observations: Toorians et al. (149), Assche-
man et al. (156), Gooren et al. (157), Wierckx et al. (158).
aPrevention and treatment as recommended for biological men.
bMenorrhagia requires diagnosis and treatment by a gynecologist.
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development in transgender females is extremely sparse
and based on the low quality of evidence. Current evi-
dence does not indicate that progestogens enhance breast
development in transgender females, nor does evidence
prove the absence of such an effect. This prevents us from
drawing any firm conclusion at this moment and dem-
onstrates the need for further research to clarify these
important clinical questions (162).

Values and preferences
Transgender persons have very high expectations re-

garding the physical changes of hormone treatment and
are aware that body changes can be enhanced by sur-
gical procedures (e.g., breast, face, and body habitus).
Clear expectations for the extent and timing of sex
hormone–induced changes may prevent the potential
harm and expense of unnecessary procedures.

4.0 Adverse Outcome Prevention and
Long-Term Care

Hormone therapy for transgender males and females
confers many of the same risks associated with sex
hormone replacement therapy in nontransgender per-
sons. The risks arise from and are worsened by in-
advertent or intentional use of supraphysiologic doses of
sex hormones, as well as use of inadequate doses of sex
hormones to maintain normal physiology (131, 139).

4.1. We suggest regular clinical evaluation for phys-
ical changes and potential adverse changes in
response to sex steroid hormones and laboratory
monitoring of sex steroid hormone levels every

3 months during the first year of hormone
therapy for transgender males and females and
then once or twice yearly. (2 |��ss)

Evidence
Pretreatment screening and appropriate regular

medical monitoring are recommended for both trans-
gender males and females during the endocrine transition
and periodically thereafter (26, 155). Clinicians should
monitor weight and blood pressure, conduct physical
exams, and assess routine health questions, such as to-
bacco use, symptoms of depression, and risk of adverse
events such as deep vein thrombosis/pulmonary embo-
lism and other adverse effects of sex steroids.

Transgender males
Table 14 contains a standard monitoring plan for

transgender males on testosterone therapy (154, 159).
Key issues include maintaining testosterone levels in the
physiologic normal male range and avoiding adverse
events resulting from excess testosterone therapy, par-
ticularly erythrocytosis, sleep apnea, hypertension, ex-
cessive weight gain, salt retention, lipid changes, and
excessive or cystic acne (135).

Because oral 17-alkylated testosterone is not recom-
mended, serious hepatic toxicity is not anticipated with
parenteral or transdermal testosterone use (163, 164).
Past concerns regarding liver toxicity with testosterone
have been alleviatedwith subsequent reports that indicate
the risk of serious liver disease isminimal (144, 165, 166).

Transgender females
Table 15 contains a standard monitoring plan for

transgender females on estrogens, gonadotropin suppres-
sion, or antiandrogens (160). Key issues include avoiding
supraphysiologic doses or blood levels of estrogen that may
lead to increased risk for thromboembolic disease, liver
dysfunction, and hypertension. Clinicians should monitor
serum estradiol levels using laboratories participating in
external quality control, as measurements of estradiol in
blood can be very challenging (167).

VTE may be a serious complication. A study re-
ported a 20-fold increase in venous thromboembolic
disease in a large cohort of Dutch transgender subjects
(161). This increase may have been associated with the use
of the synthetic estrogen, ethinyl estradiol (149). The in-
cidence decreased when clinicians stopped administering
ethinyl estradiol (161). Thus, the use of synthetic estrogens
and conjugated estrogens is undesirable because of the
inability to regulate doses by measuring serum levels and
the risk of thromboembolic disease. In a German gender
clinic, deep vein thrombosis occurred in 1 of 60 of
transgender females treated with a GnRH analog and oral

Table 13. Feminizing Effects in Transgender
Females

Effect Onset Maximum

Redistribution of body fat 3–6 mo 2–3 y
Decrease in muscle mass and strength 3–6 mo 1–2 y
Softening of skin/decreased oiliness 3–6 mo Unknown
Decreased sexual desire 1–3 mo 3–6 mo
Decreased spontaneous erections 1–3 mo 3–6 mo
Male sexual dysfunction Variable Variable
Breast growth 3–6 mo 2–3 y
Decreased testicular volume 3–6 mo 2–3 y
Decreased sperm production Unknown .3 y
Decreased terminal hair growth 6–12 mo .3 ya

Scalp hair Variable —
b

Voice changes None —
c

Estimates represent clinical observations: Toorians et al. (149),
Asscheman et al. (156), Gooren et al. (157).
aComplete removal of male sexual hair requires electrolysis or laser
treatment or both.
bFamilial scalp hair loss may occur if estrogens are stopped.
cTreatment by speech pathologists for voice training is most effective.
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estradiol (141). The patient who developed a deep vein
thrombosis was found to have a homozygous C677 T
mutation in the methylenetetrahydrofolate reductase
gene. In an Austrian gender clinic, administering gender-
affirming hormones to 162 transgender females and 89
transgender males was not associated with VTE, despite
an 8.0% and 5.6% incidence of thrombophilia (159). A
more recent multinational study reported only 10 cases
of VTE from a cohort of 1073 subjects (168). Throm-
bophilia screening of transgender persons initiating
hormone treatment should be restricted to those with
a personal or family history of VTE (159). Monitor-
ing D-dimer levels during treatment is not recom-
mended (169).

4.2. We suggest periodically monitoring prolactin
levels in transgender females treated with estro-
gens. (2 |��ss)

Evidence
Estrogen therapy can increase the growth of pituitary

lactrotroph cells. There have been several reports of
prolactinomas occurring after long-term, high-dose

estrogen therapy (170–173). Up to 20% of transgender
females treated with estrogens may have elevations in
prolactin levels associated with enlargement of the pi-
tuitary gland (156). In most cases, the serum prolactin
levels will return to the normal range with a reduction or
discontinuation of the estrogen therapy or discontinua-
tion of cyproterone acetate (157, 174, 175).

The onset and time course of hyperprolactinemia
during estrogen treatment are not known. Clinicians
should measure prolactin levels at baseline and then at
least annually during the transition period and every 2
years thereafter. Given that only a few case studies
reported prolactinomas, and prolactinomas were not
reported in large cohorts of estrogen-treated persons,
the risk is likely to be very low. Because the major
presenting findings of microprolactinomas (hypo-
gonadism and sometimes gynecomastia) are not ap-
parent in transgender females, clinicians may perform
radiologic examinations of the pituitary in those pa-
tients whose prolactin levels persistently increase
despite stable or reduced estrogen levels. Some trans-
gender individuals receive psychotropic medications that
can increase prolactin levels (174).

Table 14. Monitoring of Transgender Persons on Gender-Affirming Hormone Therapy: Transgender Male

1. Evaluate patient every 3 mo in the first year and then one to two times per year to monitor for appropriate signs of virilization and for
development of adverse reactions.

2. Measure serum testosterone every 3 mo until levels are in the normal physiologic male range:a

a. For testosterone enanthate/cypionate injections, the testosterone level should be measured midway between injections. The target
level is 400–700 ng/dL to 400 ng/dL. Alternatively, measure peak and trough levels to ensure levels remain in the normalmale range.

b. For parenteral testosterone undecanoate, testosterone should be measured just before the following injection. If the level is
,400 ng/dL, adjust dosing interval.

c. For transdermal testosterone, the testosterone level can bemeasured no sooner than after 1wk of daily application (at least 2 h after
application).

3. Measure hematocrit or hemoglobin at baseline and every 3 mo for the first year and then one to two times a year. Monitor weight,
blood pressure, and lipids at regular intervals.

4. Screening for osteoporosis should be conducted in those who stop testosterone treatment, are not compliant with hormone therapy,
or who develop risks for bone loss.

5. If cervical tissue is present, monitoring as recommended by the American College of Obstetricians and Gynecologists.
6. Ovariectomy can be considered after completion of hormone transition.
7. Conduct sub- and periareolar annual breast examinations if mastectomy performed. If mastectomy is not performed, then consider

mammograms as recommended by the American Cancer Society.

aAdapted from Lapauw et al. (154) and Ott et al. (159).

Table 15. Monitoring of Transgender Persons on Gender-Affirming Hormone Therapy: Transgender Female

1. Evaluate patient every 3mo in the first year and then one to two times per year tomonitor for appropriate signs of feminization and for
development of adverse reactions.

2. Measure serum testosterone and estradiol every 3 mo.
a. Serum testosterone levels should be ,50 ng/dL.
b. Serum estradiol should not exceed the peak physiologic range: 100–200 pg/mL.

3. For individuals on spironolactone, serum electrolytes, particularly potassium, should be monitored every 3 mo in the first year and
annually thereafter.

4. Routine cancer screening is recommended, as in nontransgender individuals (all tissues present).
5. Consider BMD testing at baseline (160). In individuals at low risk, screening for osteoporosis should be conducted at age 60 years or in

those who are not compliant with hormone therapy.

This table presents strong recommendations and does not include lower level recommendations.
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4.3. We suggest that clinicians evaluate transgender
persons treated with hormones for cardiovas-
cular risk factors using fasting lipid profiles, di-
abetes screening, and/or other diagnostic tools.
(2 |��ss)

Evidence

Transgender males
Administering testosterone to transgender males re-

sults in a more atherogenic lipid profile with lowered
high-density lipoprotein cholesterol and higher tri-
glyceride and low-density lipoprotein cholesterol values
(176–179). Studies of the effect of testosterone on insulin
sensitivity have mixed results (178, 180). A randomized,
open-label uncontrolled safety study of transgender
males treated with testosterone undecanoate demon-
strated no insulin resistance after 1 year (181, 182).
Numerous studies have demonstrated the effects of sex
hormone treatment on the cardiovascular system (160,
179, 183, 184). Long-term studies from The Netherlands
found no increased risk for cardiovascular mortality
(161). Likewise, a meta-analysis of 19 randomized trials
in nontransgender males on testosterone replacement
showed no increased incidence of cardiovascular events
(185). A systematic review of the literature found that
data were insufficient (due to very low–quality evidence)
to allow a meaningful assessment of patient-important
outcomes, such as death, stroke, myocardial infarction,
or VTE in transgender males (176). Future research is
needed to ascertain the potential harm of hormonal
therapies (176). Clinicians shouldmanage cardiovascular
risk factors as they emerge according to established
guidelines (186).

Transgender females
A prospective study of transgender females found

favorable changes in lipid parameters with increased
high-density lipoprotein and decreased low-density li-
poprotein concentrations (178). However, increased
weight, blood pressure, and markers of insulin resis-
tance attenuated these favorable lipid changes. In a
meta-analysis, only serum triglycerides were higher
at $24 months without changes in other parameters
(187). The largest cohort of transgender females (mean
age 41 years, followed for a mean of 10 years) showed no
increase in cardiovascularmortality despite a 32% rate of
tobacco use (161).

Thus, there is limited evidence to determine whether
estrogen is protective or detrimental on lipid and glucose
metabolism in transgender females (176). With aging,
there is usually an increase of body weight. Therefore,
as with nontransgender individuals, clinicians should

monitor and manage glucose and lipid metabolism
and blood pressure regularly according to established
guidelines (186).

4.4. We recommend that clinicians obtain BMD
measurements when risk factors for osteoporosis
exist, specifically in those who stop sex hormone
therapy after gonadectomy. (1 |��ss)

Evidence

Transgender males
Baseline bone mineral measurements in transgender

males are generally in the expected range for their pre-
treatment gender (188). However, adequate dosing of
testosterone is important to maintain bone mass in
transgender males (189, 190). In one study (190), serum
LH levels were inversely related to BMD, suggesting that
low levels of sex hormones were associated with bone
loss. Thus, LH levels in the normal range may serve as an
indicator of the adequacy of sex steroid administration to
preserve bone mass. The protective effect of testosterone
may be mediated by peripheral conversion to estradiol,
both systemically and locally in the bone.

Transgender females
A baseline study of BMD reported T scores less

than22.5 in 16% of transgender females (191). In aging
males, studies suggest that serum estradiol more posi-
tively correlates with BMD than does testosterone (192,
193) and is more important for peak bone mass (194).
Estrogen preserves BMD in transgender females who
continue on estrogen and antiandrogen therapies (188,
190, 191, 195, 196).

Fracture data in transgender males and females are
not available. Transgender persons who have undergone
gonadectomy may choose not to continue consistent sex
steroid treatment after hormonal and surgical sex reas-
signment, thereby becoming at risk for bone loss. There
have been no studies to determine whether clinicians
should use the sex assigned at birth or affirmed gender for
assessing osteoporosis (e.g., when using the FRAX tool).
Although some researchers use the sex assigned at birth
(with the assumption that bone mass has usually peaked
for transgender people who initiate hormones in early
adulthood), this should be assessed on a case-by-case
basis until there are more data available. This assumption
will be further complicated by the increasing prevalence
of transgender people who undergo hormonal transition
at a pubertal age or soon after puberty. Sex for com-
parison within risk assessment tools may be based on the
age at which hormones were initiated and the length
of exposure to hormones. In some cases, it may be
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reasonable to assess risk using both the male and female
calculators and using an intermediate value. Because all
subjects underwent normal pubertal development, with
known effects on bone size, reference values for birth sex
were used for all participants (154).

4.5. We suggest that transgender females with no
known increased risk of breast cancer follow
breast-screening guidelines recommended for
those designated female at birth. (2 |��ss)

4.6. We suggest that transgender females treated
with estrogens follow individualized screening
according to personal risk for prostatic disease
and prostate cancer. (2 |�sss)

Evidence
Studies have reported a few cases of breast cancer in

transgender females (197–200). A Dutch study of 1800
transgender females followed for a mean of 15 years
(range of 1 30 years) found one case of breast cancer. The
Women’s Health Initiative study reported that females
taking conjugated equine estrogen without progesterone
for 7 years did not have an increased risk of breast cancer
as compared with females taking placebo (137).

In transgender males, a large retrospective study
conducted at the U.S. Veterans Affairs medical health
system identified seven breast cancers (194). The authors
reported that this was not above the expected rate of
breast cancers in cisgender females in this cohort. Fur-
thermore, they did report one breast cancer that de-
veloped in a transgender male patient after mastectomy,
supporting the fact that breast cancer can occur even
after mastectomy. Indeed, there have been case reports
of breast cancer developing in subareolar tissue in
transgender males, which occurred after mastectomy
(201, 202).

Women with primary hypogonadism (Turner syn-
drome) treated with estrogen replacement exhibited a
significantly decreased incidence of breast cancer as
compared with national standardized incidence ratios
(203, 204). These studies suggest that estrogen therapy
does not increase the risk of breast cancer in the short
term (,20 to 30 years). We need long-term studies to
determine the actual risk, as well as the role of screening
mammograms. Regular examinations and gynecologic
advice should determine monitoring for breast cancer.

Prostate cancer is very rare before the age of 40,
especially with androgen deprivation therapy (205).
Childhood or pubertal castration results in regression of
the prostate and adult castration reverses benign prostate
hypertrophy (206). Although van Kesteren et al. (207)
reported that estrogen therapy does not induce hyper-
trophy or premalignant changes in the prostates of

transgender females, studies have reported cases of be-
nign prostatic hyperplasia in transgender females treated
with estrogens for 20 to 25 years (208, 209). Studies have
also reported a few cases of prostate carcinoma in
transgender females (210–214).

Transgender females may feel uncomfortable sched-
uling regular prostate examinations. Gynecologists are
not trained to screen for prostate cancer or to monitor
prostate growth. Thus, it may be reasonable for trans-
gender females who transitioned after age 20 years to have
annual screening digital rectal examinations after age
50 years and prostate-specific antigen tests consistent
with U.S. Preventive Services Task Force Guidelines
(215).

4.7. We advise that clinicians determine the medical
necessity of including a total hysterectomy and
oophorectomy as part of gender-affirming sur-
gery. (Ungraded Good Practice Statement)

Evidence
Although aromatization of testosterone to estradiol in

transgender males has been suggested as a risk factor for
endometrial cancer (216), no cases have been reported.
When transgender males undergo hysterectomy, the
uterus is small and there is endometrial atrophy (217,
218). Studies have reported cases of ovarian cancer (219,
220). Although there is limited evidence for increased risk
of reproductive tract cancers in transgender males, health
care providers should determine the medical necessity of
a laparoscopic total hysterectomy as part of a gender-
affirming surgery to prevent reproductive tract can-
cer (221).

Values
Given the discomfort that transgender males experi-

ence accessing gynecologic care, our recommendation for
the medical necessity of total hysterectomy and oopho-
rectomy places a high value on eliminating the risks of
female reproductive tract disease and cancer and a lower
value on avoiding the risks of these surgical procedures
(related to the surgery and to the potential undesir-
able health consequences of oophorectomy) and their
associated costs.

Remarks
The sexual orientation and type of sexual practiceswill

determine the need and types of gynecologic care required
following transition. Additionally, in certain countries,
the approval required to change the sex in a birth cer-
tificate for transgender males may be dependent on
having a complete hysterectomy. Clinicians should help
patients research nonmedical administrative criteria and
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provide counseling. If individuals decide not to undergo
hysterectomy, screening for cervical cancer is the same as
all other females.

5.0 Surgery for Sex Reassignment and
Gender Confirmation

For many transgender adults, genital gender-affirming
surgery may be the necessary step toward achieving their
ultimate goal of living successfully in their desired gender
role. The type of surgery falls into two main categories:
(1) those that directly affect fertility and (2) those that do
not. Those that change fertility (previously called sex
reassignment surgery) include genital surgery to remove
the penis and gonads in the male and removal of the
uterus and gonads in the female. The surgeries that effect
fertility are often governed by the legal system of the state
or country in which they are performed. Other gender-
conforming surgeries that do not directly affect fertility
are not so tightly governed.

Gender-affirming surgical techniques have improved
markedly during the past 10 years. Reconstructive genital
surgery that preserves neurologic sensation is now the
standard. The satisfaction rate with surgical reassignment
of sex is now very high (187). Additionally, the mental
health of the individual seems to be improved by par-
ticipating in a treatment program that defines a pathway
of gender-affirming treatment that includes hormones
and surgery (130, 144) (Table 16).

Surgery that affects fertility is irreversible. The World
Professional Association for Transgender Health Stan-
dards of Care (222) emphasizes that the “threshold of 18
should not be seen as an indication in itself for active
intervention.” If the social transition has not been sat-
isfactory, if the person is not satisfied with or is ambiv-
alent about the effects of sex hormone treatment, or if the
person is ambivalent about surgery then the individual
should not be referred for surgery (223, 224).

Gender-affirming genital surgeries for transgender
females that affect fertility include gonadectomy,
penectomy, and creation of a neovagina (225, 226).
Surgeons often invert the skin of the penis to form the
wall of the vagina, and several literatures reviews have

reported on outcomes (227). Sometimes there is in-
adequate tissue to form a full neovagina, so clinicians
have revisited using intestine and found it to be successful
(87, 228, 229). Some newer vaginoplasty techniques may
involve autologuous oral epithelial cells (230, 231).

The scrotum becomes the labia majora. Surgeons
use reconstructive surgery to fashion the clitoris and
its hood, preserving the neurovascular bundle at the
tip of the penis as the neurosensory supply to the
clitoris. Some surgeons are also creating a sensate
pedicled-spot adding a G spot to the neovagina to
increase sensation (232). Most recently, plastic sur-
geons have developed techniques to fashion labia
minora. To further complete the feminization, uterine
transplants have been proposed and even attempted
(233).

Neovaginal prolapse, rectovaginal fistula, delayed
healing, vaginal stenosis, and other complications do
sometimes occur (234, 235). Clinicians should strongly
remind the transgender person to use their dilators to
maintain the depth and width of the vagina throughout
the postoperative period. Genital sexual responsivity and
other aspects of sexual function are usually preserved
following genital gender-affirming surgery (236, 237).

Ancillary surgeries for more feminine or masculine
appearance are not within the scope of this guideline.
Voice therapy by a speech language pathologist is
available to transform speech patterns to the affirmed
gender (148). Spontaneous voice deepening occurs dur-
ing testosterone treatment of transgender males (152,
238). No studies have compared the effectiveness
of speech therapy, laryngeal surgery, or combined
treatment.

Breast surgery is a good example of gender-confirming
surgery that does not affect fertility. In all females, breast
size exhibits a very broad spectrum. For transgender
females to make the best informed decision, clinicians
should delay breast augmentation surgery until the pa-
tient has completed at least 2 years of estrogen therapy,
because the breasts continue to grow during that time
(141, 155).

Another major procedure is the removal of facial and
masculine-appearing body hair using either electrolysis or

Table 16. Criteria for Gender-Affirming Surgery, Which Affects Fertility

1. Persistent, well-documented gender dysphoria
2. Legal age of majority in the given country
3. Having continuously and responsibly used gender-affirming hormones for 12 mo (if there is no medical contraindication to receiving
such therapy)

4. Successful continuous full-time living in the new gender role for 12 mo
5. If significant medical or mental health concerns are present, they must be well controlled
6. Demonstrable knowledge of all practical aspects of surgery (e.g., cost, required lengths of hospitalizations, likely complications,
postsurgical rehabilitation)
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laser treatments. Other feminizing surgeries, such as that
to feminize the face, are now becoming more popular
(239–241).

In transgender males, clinicians usually delay
gender-affirming genital surgeries until after a few
years of androgen therapy. Those surgeries that affect
fertility in this group include oophorectomy, vagi-
nectomy, and complete hysterectomy. Surgeons can
safely perform them vaginally with laparoscopy. These
are sometimes done in conjunction with the creation
of a neopenis. The cosmetic appearance of a neopenis is
now very good, but the surgery is multistage and very
expensive (242, 243). Radial forearm flap seems to be
the most satisfactory procedure (228, 244). Other flaps
also exist (245). Surgeons canmake neopenile erections
possible by reinervation of the flap and subsequent
contraction of the muscle, leading to stiffening of the
neopenis (246, 247), but results are inconsistent (248).
Surgeons can also stiffen the penis by imbedding some
mechanical device (e.g., a rod or some inflatable ap-
paratus) (249, 250). Because of these limitations, the
creation of a neopenis has often been less than satis-
factory. Recently, penis transplants are being pro-
posed (233).

In fact, most transgender males do not have any
external genital surgery because of the lack of access,
high cost, and significant potential complications. Some
choose a metaoidioplasty that brings forward the cli-
toris, thereby allowing them to void in a standing po-
sition without wetting themselves (251, 252). Surgeons
can create the scrotum from the labia majora with good
cosmetic effect and can implant testicular prosthe-
ses (253).

The most important masculinizing surgery for the
transgender male is mastectomy, and it does not affect
fertility. Breast size only partially regresses with androgen
therapy (155). In adults, discussions about mastectomy
usually take place after androgen therapy has started.
Because some transgender male adolescents present after
significant breast development has occurred, they may
also consider mastectomy 2 years after they begin an-
drogen therapy and before age 18 years. Clinicians
should individualize treatment based on the physical and
mental health status of the individual. There are now
newer approaches to mastectomy with better outcomes
(254, 255). These often involve chest contouring (256).
Mastectomy is often necessary for living comfortably in
the new gender (256).

5.1. We recommend that a patient pursue genital
gender-affirming surgery only after theMHP and
the clinician responsible for endocrine transition
therapy both agree that surgery is medically

necessary and would benefit the patient’s overall
health and/or well-being. (1 |��ss)

5.2. We advise that clinicians approve genital gender-
affirming surgery only after completion of at least
1 year of consistent and compliant hormone
treatment, unless hormone therapy is not desired
or medically contraindicated. (Ungraded Good
Practice Statement)

5.3. We advise that the clinician responsible for en-
docrine treatment and the primary care provider
ensure appropriate medical clearance of trans-
gender individuals for genital gender-affirming
surgery and collaborate with the surgeon re-
garding hormone use during and after surgery.
(Ungraded Good Practice Statement)

5.4. We recommend that clinicians refer hormone-
treated transgender individuals for genital
surgery when: (1) the individual has had a sat-
isfactory social role change, (2) the individual is
satisfied about the hormonal effects, and (3) the
individual desires definitive surgical changes.
(1 |�sss)

5.5. We suggest that clinicians delay gender-affirming
genital surgery involving gonadectomy and/or
hysterectomy until the patient is at least 18
years old or legal age of majority in his or her
country. (2 |��ss).

5.6. We suggest that clinicians determine the timing of
breast surgery for transgender males based upon
the physical and mental health status of the in-
dividual. There is insufficient evidence to rec-
ommend a specific age requirement. (2 |�sss)

Evidence
Owing to the lack of controlled studies, incomplete

follow-up, and lack of valid assessment measures,
evaluating various surgical approaches and techniques
is difficult. However, one systematic review including a
large numbers of studies reported satisfactory cosmetic
and functional results for vaginoplasty/neovagina con-
struction (257). For transgender males, the outcomes are
less certain. However, the problems are now better
understood (258). Several postoperative studies report
significant long-term psychological and psychiatric
pathology (259–261). One study showed satisfaction
with breasts, genitals, and femininity increased signifi-
cantly and showed the importance of surgical treatment
as a key therapeutic option for transgender females
(262). Another analysis demonstrated that, despite the
young average age at death following surgery and the
relatively larger number of individuals with somatic
morbidity, the study does not allow for determination of
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causal relationships between, for example, specific types
of hormonal or surgical treatment received and somatic
morbidity and mortality (263). Reversal surgery in
regretful male-to-female transsexuals after sexual
reassignment surgery represents a complex, multistage
procedure with satisfactory outcomes. Further insight
into the characteristics of persons who regret their de-
cision postoperatively would facilitate better future se-
lection of applicants eligible for sexual reassignment
surgery. We need more studies with appropriate controls
that examine long-term quality of life, psychosocial
outcomes, and psychiatric outcomes to determine the
long-term benefits of surgical treatment.

When a transgender individual decides to have gender-
affirming surgery, both the hormone prescribing clinician
and theMHPmust certify that the patient satisfies criteria
for gender-affirming surgery (Table 16).

There is some concern that estrogen therapy may
cause an increased risk for venous thrombosis during or
following surgery (176). For this reason, the surgeon
and the hormone-prescribing clinician should collabo-
rate in making a decision about the use of hormones
before and following surgery. One study suggests that
preoperative factors (such as compliance) are less im-
portant for patient satisfaction than are the physical
postoperative results (56). However, other studies and
clinical experience dictate that individuals who do not
follow medical instructions and do not work with their
physicians toward a common goal do not achieve
treatment goals (264) and experience higher rates of
postoperative infections and other complications (265,
266). It is also important that the person requesting
surgery feels comfortable with the anatomical changes
that have occurred during hormone therapy. Dissatis-
faction with social and physical outcomes during the
hormone transition may be a contraindication to sur-
gery (223).

An endocrinologist or experienced medical provider
should monitor transgender individuals after surgery.
Those who undergo gonadectomy will require hormone
replacement therapy, surveillance, or both to prevent
adverse effects of chronic hormone deficiency.
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with male-to-female gender reassignment surgery. Dtsch Arztebl
Int. 2014;111(47):795–801.

238. NygrenU,NordenskjoldA, Arver S, SoderstenM. Effects on voice
fundamental frequency and satisfaction with voice in trans men
during testosterone treatment—a longitudinal study. J Voice.
2016;30(6):766.e23-766.e34.

239. Becking AG, Tuinzing DB, Hage JJ, Gooren LJG. Transgender
feminization of the facial skeleton. Clin Plast Surg. 2007;34(3):
557–564.

240. Giraldo F, Esteva I, Bergero T, Cano G, González C, Salinas P,
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1 the condition, correct?                          15:02:23

2         A.   If medical therapy was              15:02:23

3 unsuccessful, surgery might be considered, sir.  15:02:28

4         Q.   And you can have with that          15:02:30

5 condition emergency situations that require      15:02:34

6 surgery, correct, like a bleed or perforation,   15:02:36

7 if you know?                                     15:02:42

8         A.   I don't know that surgery would be  15:02:44

9 necessarily the primary intervention for         15:02:46

10 bleeding, but for perforation, yes, sir.         15:02:48

11         Q.   Because if a perforation is left    15:02:52

12 untreated, that can cause death presumably,      15:02:54

13 right?                                           15:02:57

14         A.   It can cause peritonitis, which     15:02:58

15 would be an infection in the abdominal cavity    15:03:01

16 which if left untreated could result in death,   15:03:06

17 sir.                                             15:03:08

18         Q.   For a natal male at Tanner Stage 2  15:03:09

19 seeking to begin puberty blockers, what are the  15:03:22

20 options for preserving that child's fertility?   15:03:26

21         A.   The primary option for preserving   15:03:29

22 fertility in that case would be delaying the     15:03:38

23 use of puberty blockers, sir.                    15:03:41

24         Q.   So you wouldn't actually start      15:03:43

25 them at Tanner 2 if you were trying to preserve  15:03:45
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1 fertility?                                          15:03:48

2              MR. CHEEK:  Objection, foundation.     15:03:48

3              THE WITNESS:  If that was your         15:03:50

4 exclusive or predominant goal, there would be a     15:03:56

5 reason to delay utilizing puberty blockers.  There  15:04:00

6 might be other ways later in the future that by     15:04:05

7 discontinuing gender-affirming medical care         15:04:13

8 fertility could be reestablished.                   15:04:16

9 BY MR. FRAMPTON:                                    15:04:20

10         Q.   Have you seen any studies showing      15:04:22

11 the success of that process?                        15:04:23

12         A.   I am aware of studies that show        15:04:28

13 the resumption of fertility in individuals who      15:04:34

14 have discontinued gender-affirming hormone          15:04:37

15 therapy, sir.                                       15:04:41

16         Q.   Aware of any studies dealing with      15:04:41

17 individuals who started puberty suppression at      15:04:44

18 Tanner Stage 2?                                     15:04:47

19              MR. CHEEK:  Objection, form.           15:04:48

20              THE WITNESS:  Not specifically of      15:04:50

21 that population, sir.                               15:04:53

22 BY MR. FRAMPTON:                                    15:04:54

23         Q.   Just as a general matter, if a         15:04:54

24 natal male starts puberty suppression at Tanner     15:04:57

25 Stage 2, continues seamlessly into estrogen and     15:05:01
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1 anti-androgen therapy, that person will never    15:05:06

2 develop fertility, correct, without stopping     15:05:10

3 treatment?                                       15:05:14

4         A.   So, in general, the expectation     15:05:14

5 would be if that individual continued            15:05:19

6 treatment, that is correct that they would not   15:05:23

7 be fertile.                                      15:05:25

8         Q.   And, likewise, with a natal female  15:05:26

9 who begins puberty suppression at Tanner Stage   15:05:30

10 2 and progresses seamlessly to testosterone      15:05:34

11 therapy, that individual would not develop       15:05:38

12 fertility, correct?                              15:05:41

13         A.   If they continued on treatment,     15:05:43

14 they would not be anticipated to have            15:05:51

15 biologically related children.  It is to say     15:05:53

16 that for some individuals the benefit of         15:05:56

17 treatment would outweigh that risk, but that     15:05:59

18 risk would exist.                                15:06:01

19         Q.   And it wouldn't be a risk, it       15:06:02

20 would be they are not going to have fertility    15:06:12

21 without discontinuing treatment, correct?        15:06:15

22              MR. CHEEK:  Objection, form.        15:06:20

23              THE WITNESS:  I'm sorry, I don't    15:06:21

24 understand the distinction that you are making,  15:06:22

25 sir.                                             15:06:24
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1 BY MR. FRAMPTON:                                 15:06:24

2         Q.   Well, I think you were              15:06:25

3 characterizing it as a risk of infertility, and  15:06:26

4 I was distinguishing it's really -- without      15:06:30

5 discontinuing treatment, it's a certainty of     15:06:33

6 infertility, is it not?                          15:06:36

7         A.   So when -- as an emphasis, when I   15:06:37

8 would refer to a risk, I wouldn't say that       15:06:40

9 risks involve both a magnitude and a             15:06:42

10 probability.  So while colloquially risk might   15:06:44

11 have implications about probability, I don't     15:06:48

12 know that in the way an ethicist uses a risk     15:06:52

13 that it necessarily has those similar            15:06:57

14 implications.                                    15:07:04

15         Q.   But you would agree, again, for     15:07:06

16 the natal female starting puberty suppression    15:07:08

17 at Tanner Stage 2 continuing seamlessly through  15:07:10

18 to testosterone therapy that that person -- you  15:07:13

19 would not have any expectation that person       15:07:16

20 would develop fertility with that course of      15:07:18

21 treatment, correct?                              15:07:22

22         A.   So given the currently available    15:07:22

23 resources for fertility preservation, no.        15:07:34

24         Q.   Are you aware of any studies that   15:07:37

25 document healthy conception and birth by a       15:08:02
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