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ABSTRACT
Background Increasing numbers of children and 
adolescents experiencing gender dysphoria/incongruence 
are being referred to specialist gender services. There are 
various guidelines outlining approaches to the clinical 
care of these children and adolescents.
Aim To examine the quality and development of 
published guidelines or clinical guidance containing 
recommendations for managing gender dysphoria/
incongruence in children and/or adolescents (age 0- 18). 
A separate paper reports the synthesis of guideline 
recommendations.
Methods A systematic review and narrative synthesis. 
Databases (Medline, Embase, CINAHL, PsycINFO, Web 
of Science) were searched to April 2022 and web- 
based searches and contact with international experts 
continued to December 2022, with results assessed 
independently by two reviewers. The Appraisal of 
Guidelines for Research and Evaluation tool was used to 
examine guideline quality.
Results Twenty- three guidelines/clinical guidance 
publications (1998–2022) were identified (4 
international, 3 regional and 16 national). The quality 
and methods reporting in these varied considerably. Few 
guidelines systematically reviewed empirical evidence, 
and links between evidence and recommendations 
were often unclear. Although most consulted with 
relevant stakeholders, including 10 which involved 
service users or user representatives, it was often unclear 
how this influenced recommendations and only two 
reported including children/adolescents and/or parents. 
Guidelines also lacked clarity about implementation. Two 
international guidelines (World Professional Association 
for Transgender Health and Endocrine Society) formed 
the basis for most other guidance, influencing their 
development and recommendations.
Conclusions Most clinical guidance for managing 
children/adolescents experiencing gender dysphoria/
incongruence lacks an independent and evidence- based 
approach and information about how recommendations 
were developed. This should be considered when using 
these to inform service development and clinical practice.
PROSPERO registration number CRD42021289659.

INTRODUCTION
Internationally, there has been a reported increase in 
the number of children and adolescents describing 
themselves as gender questioning or identifying as 

transgender.1 For some, this experience may not be 
distressing and require limited professional input; 
however, for others, difficulties in gender develop-
ment can be associated with significant distress.2 
Gender dysphoria is the Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition diag-
nostic category referring to psychological distress 
and/or functional impairment that results from 
incongruence between experienced or expressed 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Increasing numbers of children and adolescents 
are being referred to specialist gender services.

 ⇒ Several clinical guidelines of varying quality 
exist to support the clinical care of children and 
adolescents experiencing gender dysphoria/
incongruence and their families.

 ⇒ Current systematic reviews have focused on 
a subset of guidelines and there is a need to 
assess all guidelines that may be influencing 
care provision for these children/adolescents.

WHAT THIS STUDY ADDS
 ⇒ This review identified 23 guidelines or 
clinical guidance publications that contain 
recommendations about the management 
of children and/or adolescents experiencing 
gender dysphoria/incongruence.

 ⇒ Few guidelines are informed by a systematic 
review of empirical evidence and lack 
transparency about how recommendations 
were developed. Only two reported consulting 
directly with children and/or adolescents during 
their development.

 ⇒ Most national and regional guidance has 
been influenced by the World Professional 
Association for Transgender Health and 
Endocrine Society guidelines, which themselves 
lack developmental rigour and are linked 
through cosponsorship.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Healthcare services and professionals should 
take into account the poor quality and inter- 
related nature of published guidance to support 
the management of children and adolescents 
experiencing gender dysphoria/incongruence.
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gender and sex registered at birth.3 The more recently published 
International Classification of Diseases, 11th edition uses the 
broader term of gender incongruence,4 although both terms 
continue to be used in clinical practice. The prevalence of gender 
dysphoria/incongruence in children and adolescents is currently 
unknown due to lack of population- level data.2 5 However, 
referrals to specialist paediatric gender services have increased 
considerably over the last 10- 15 years.2 For example, the UK 
paediatric gender service received 3585 referrals in 2021–2022 
compared with 210 in 2011–2012.6

Alongside this overall rise in numbers, there has been recog-
nition that this population have high rates of mental health and 
well- being needs as well as broader psychological and social 
complexity.7–10 There is a need to ensure that the increasing 
numbers of children and adolescents presenting with experi-
ences of gender- related distress receive timely, appropriate and 
evidence- based care. Guidelines for the management of gender 
dysphoria/incongruence can help to ensure the needs of children 
and adolescents are met, and that provision is equitable and 
evidence based.11

Several clinical guidelines exist to inform care provision for 
this population.12 13 Recent systematic reviews have identified 
and appraised guidelines for transgender care, raising concerns 
about their quality.12–14 However, they each focus on a subset of 
guidelines: Dahlen et al12 only included international guidelines 
and Ziegler et al13 14 focused on guidelines for primary care. 
This systematic review builds on these reviews by appraising and 
synthesising all published guidance that includes recommenda-
tions regarding the care of children and adolescents experiencing 
gender dysphoria/incongruence. The review is reported in two 
papers, with this first paper describing the guidelines and exam-
ining their quality and development, and the second synthesising 
recommendations.15

METHODS
This review forms part of a linked series examining the epide-
miology, care pathways, outcomes and experiences for children 
and adolescents experiencing gender dysphoria/incongruence 
(protocol registered on PROSPERO: CRD4202128965916). The 
review is reported in accordance with Preferred Reporting Items 
for Systematic Reviews and Meta- Analyses guidelines.17

Search strategy
A single search strategy was used comprising two combined 
concepts: ‘children’, which included all terms for children and 
adolescents; and ‘gender dysphoria’, which included associated 
terms such as gender- related distress and gender incongruence, 
and gender identity terms including transgender, gender diverse 
and non- binary.

MEDLINE (online supplemental table 1), EMBASE and 
PsycINFO through OVID, CINAHL Complete through EBSCO 
and Web of Science (Social Science Citation Index) were searched 
(13–23 May 2021; updated 27 April 2022).

Reference lists of included guidelines and relevant systematic 
reviews were assessed.12–14 International experts were contacted 
and key organisational websites reviewed to December 2022.

Inclusion criteria
Published articles or documents that provide at least one specific 
recommendation for the assessment and/or care of children and/
or adolescents (age 0–18) experiencing gender dysphoria/incon-
gruence, and which were developed by or for a professional, 

healthcare or government organisation or from a research study, 
were included in the review.

These criteria enabled us to include documents like blue-
prints and position statements that include recommendations 
developed for practice and that are available for clinicians to 
use. Adopting these broad criteria enabled us to map and assess 
the quality of all clinical guidance that is potentially influencing 
practice regardless of method of development or year of publi-
cation and to examine any changes in guidance and its develop-
ment over time. In making this decision, we also considered the 
knowledge that clinical guidelines are not always informed by 
a systematic review of evidence or developed robustly, despite 
this being implied in guideline definitions.11 The document type 
or title is, therefore, potentially misleading as a criterion for 
inclusion.

Guidelines for adults, all ages or those not specifying a target 
population were included if they contained explicit recommen-
dations for children/adolescents.

Originally we planned to include publications in the English 
language16; however, in order to include the increasing number 
of national guidelines published in Europe, we expanded this to 
include those that could be reliably translated. For guidance not 
published in English, we requested official or reliable transla-
tions from international experts or used DeepL Pro translation 
services18 where these were not available.

Selection
The results of database and other searches were uploaded to 
Covidence19 and screened independently by two reviewers. 
Full texts for potentially relevant articles were reviewed against 
inclusion criteria by two reviewers independently. Disagree-
ments were resolved through discussion and inclusion of a third 
reviewer where necessary.

Data extraction
We extracted data on guidance characteristics, development and 
content into prepiloted data extraction templates. All extraction 
was undertaken by a single reviewer and second checked by 
another.

Quality appraisal
To be eligible for appraisal, guidance needed to describe the 
methodology in the main or auxiliary documents,11 in addition 
to meeting inclusion criteria for the review.

We used the Appraisal of Guidelines for REsearch & Evalu-
ation (AGREE) II instrument to assess quality.20 This validated 
tool was designed to assess the quality of practice guidelines 
but has been successfully applied to other types of guidance in 
this practice area.12 13 The tool contains 23 criteria organised 
around six quality domains (scope and purpose, stakeholder 
involvement, rigour of development, clarity of presentation, 
applicability and editorial independence), followed by an 
overall assessment on quality and whether a guideline should 
be recommended for use in practice. The criteria and overall 
assessment are rated on a 7- point scale from 1 ‘strongly disagree’ 
to 7 ‘strongly agree’. Response options for recommendation for 
use are ‘yes’, ‘yes, with modifications’ or ‘no’. A quality score is 
calculated for each domain, which represents the total summed 
score of all reviewers’ ratings as a percentage of the maximum 
possible domain score.21

Guidance was appraised independently by three reviewers 
using My AGREE PLUS, an online appraisal platform.21 
Following the Dahlen et al systematic review,12 a colour coding 
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scheme was used to aid visual comparison of domain scores 
(≤30%, 31%–69%, ≥70%). All reviewers undertaking appraisal 
read the AGREE II User Manual21 and appraised and discussed 
the same two guidance publications first to improve reviewer 
competence.

Synthesis
Synthesis was undertaken using a narrative approach and 
involved a series of team discussions to ensure accurate inter-
pretation of included guidance. To examine development, we 
reviewed reported methods against AGREE II domains, consid-
ering both quality of reporting and methods described. This 
included exploring how evidence was used to inform recom-
mendations, how recommendations were developed and agreed 
and who was involved in this process and how the guidance 
referenced and used other included guidance during their devel-
opment. For the latter, we produced a visual map to show these 
links.

RESULTS
Database searches yielded 28 147 records, 3181 of which were 
potentially relevant for the linked series of reviews. From these, 
13 guidelines or other clinical guidance meeting our criteria 
were identified.22–34 An additional 31 sources were identified as 
potential guidelines (via citation searching and expert consulta-
tion), 10 of which met inclusion criteria.35–44 In total, 23 distinct 
clinical guidance publications (referred to in the synthesis as 
guidelines) were identified (see figure 1 and online supplemental 
table 2).

The 23 guidelines were published from 1998 to 2022, with 
all but two published after 2010. Four guidelines are interna-
tional,25 31 33 34 three regional (one covering Europe,26 one 
Asia and the Pacific38 and one the Caribbean40), and others are 
national, with four from the US,22–24 44 two from Spain32 42 and 
one each from Australia,29 Canada,37 Denmark,36 Finland,35 
Italy,27 New Zealand,28 Norway,39 South Africa,41 Sweden43 and 

the UK30 (see figure 2). Three guidelines were translated into 
English.35 39 43

Five guidelines are position or policy statements from profes-
sional societies or organisations,23 26 27 31 32 two are blueprints 
developed by multiple regional and international organisa-
tions,38 40 and one is a practice parameter developed by a profes-
sional organisation.22 The remaining 15 are guidelines: four were 
developed for national government bodies,35 36 39 43 seven for or 
adopted by professional organisations,24 25 28 30 34 41 42 three for 
healthcare organisations29 37 44 and one a research study.33

Seven guidelines reference a previous version,25 28 34 36 40 43 44 
two of which have multiple updates.34 36 Three guidelines were 
published by the developer45–47 and as an academic paper.28 29 41

Seven guidelines focus on the care and/or treatment of chil-
dren and adolescents experiencing gender dysphoria/incon-
gruence22 23 29 30 32 35 43 (one also covers practice for sexual 
minority children/adolescents22). Four guidelines cover adoles-
cents only,27 31 33 37 one of which is about co- occurring autism 
spectrum condition and gender dysphoria/incongruence.33 One 
guideline, which has a specific focus on sexual function and satis-
faction, covers adolescents and adults,26 and 10 guidelines cover 
all transgender and/or gender diverse people but include chap-
ters or sections specific to children/adolescents.25 28 34 36 38–42 44 
The final guideline is about psychological practice for adults but 
contains one section about adolescents.24

The target audience is generally broad, with 11 guidelines 
targeting healthcare providers27–29 31 32 34–36 39 41 44 and five 
healthcare providers plus other stakeholders, for example, social 
care professionals or policymakers.26 37 38 40 43 Two are for psychi-
atrists,22 30 one for psychologists,24 one for paediatricians,23 one 
for endocrinologists25 and two do not specify.33 42

Multiple areas of practice are covered in the guidelines. These 
include care models, principles and practices; service composi-
tion, roles and expertise; assessment; psychosocial care; infor-
mation and advocacy; social transition; puberty suppression; 
masculinising/feminising hormones; surgical interventions; 

Figure 1 Study flow diagram.

P
rotected by copyright.

 on A
pril 10, 2024 at N

P
H

C
O

 / P
ublic H

ealth D
igital Library.

http://adc.bm
j.com

/
A

rch D
is C

hild: first published as 10.1136/archdischild-2023-326499 on 9 A
pril 2024. D

ow
nloaded from

 
Case 2:22-cv-00184-LCB-CWB   Document 558-36   Filed 05/27/24   Page 4 of 17

https://dx.doi.org/10.1136/archdischild-2023-326499
https://dx.doi.org/10.1136/archdischild-2023-326499
http://adc.bmj.com/


4 Taylor J, et al. Arch Dis Child 2024;0:1–8. doi:10.1136/archdischild-2023-326499

Original research

fertility care; other interventions (eg, voice therapy); sexual 
health and functioning; and physical health and lifestyle. Content 
varies depending on guideline scope and audience. More guide-
lines focus on medical treatments than psychosocial care.

Guideline methods and quality
Of the 23 guidelines, four provided no information about the 
process of development and could not be appraised.30 32 36 42

The 19 guidelines reporting methods varied in approach and 
quality of reporting. Most were developed by a core group of 
clinical experts with broader consultation with other profes-
sional stakeholders, although the nature of consultation and 
stakeholders varied. Few provided clear information about 
how experts were recruited or selected. Of the 16 that reported 
wider consultation,22–25 28–30 33 34 37–41 43 44 only two described a 
formal consensus methodology33 34 and a third reported a modi-
fied consensus process, but no details are provided.44 Across 
guidelines, it was unclear how input from wider stakeholders 
informed recommendations.

Ten guidelines reported engaging with service users or service 
user representatives.24 28 29 34 35 38–41 43 Methods varied, with 
two reporting separate research or consultation,24 35 but most 
consulting with service users alongside other stakeholders 
during development or by obtaining their views on draft guide-
lines, although details are limited. Three of these guidelines also 
published a draft guideline for public comment,24 34 39 which 
may have involved contributions from the transgender and 

gender diverse community although again details are limited. 
Only two guidelines reported consulting directly with children/
adolescents or their parents,29 43 and a second guideline listed 
them as potential stakeholders but it was unclear whether their 
views were included.34 Others consulted with transgender or 
gender diverse adults or organisations representing children/
adolescents experiencing gender dysphoria/incongruence or the 
broader transgender community.

Most guidelines reference evidence sources to support 
recommendations. However, only five described using a 
systematic approach to searching and/or selecting evidence, 
and in most cases, this covered one or two specific aspects 
of practice.22 25 34 35 43 Three of the guidelines that reviewed 
evidence,25 34 43 and another guideline not reporting a systematic 
approach to finding evidence,44 reported appraising the quality 
and strength of evidence they reviewed. The Finnish guideline 
chose not to appraise quality in their systematic review because 
they determined all studies were poor quality on the basis of 
study design.35

Across guidelines, it was difficult to detect what evidence had 
been reviewed and how this informed development of recom-
mendations, and the links between specific recommendations 
and evidence were often unclear or missing. For example, all 
but seven guidelines27 28 30 38 40–42 describe insufficient evidence 
about the risks and benefits of medical treatments for adoles-
cents, particularly in relation to long- term outcomes. At the 
same time, many of these guidelines then cite this evidence or 

Figure 2 Regional timeline for guidelines. Presents a timeline for the included guidelines by geographical region, country and target population. 
AACAP, American Academy of Child and Adolescent Psychiatry; AAP, American Academy of Pediatrics; APA, American Psychological Association; 
ESSM, European Society for Sexual Medicine; HPP, Health Policy Project; PAHO, Pan American Health Organisation; RCHM, Royal Children’s Hospital 
Melbourne; RCPsych, UK Royal College of Psychiatrists; SAHCS, South African HIV Clinicians Society; SAHM, Society for Adolescent Health and 
Medicine; SSEN, Spanish Society for Endocrinology and Nutrition; UCSF, University California, San Francisco; WPATH, World Professional Association for 
Transgender Health.
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refer to guidelines that recommend these treatments to support 
a similar recommendation. Only the Swedish guideline makes a 
different recommendation, linking the lack of evidence about 
medical treatments to their recommendation that these should 
be provided under a research framework and for exceptional 
cases until this is established.43 The Finnish guideline also takes 
a more cautious approach and recommends that medical inter-
ventions, which are described as experimental on the basis of 
their own evidence review, must be provided at the two central 
research clinics in Finland, and that data on the effects of these 
treatments should be systematically collected.35

Table 1 shows the AGREE II domain scores for the appraised 
guidelines. Most scored well regarding clarity of scope and 
purpose and scored poorly regarding applicability, editorial inde-
pendence and rigour of development. Guidelines often differed 
between domains, although overall few guidelines scored highly 
across the domains. Only six guidelines scored higher than 30% 
for rigour,22 25 26 34 35 43 and only the Swedish guideline scored 
higher than 70%.43 In the stakeholder involvement and clarity 
of presentation domains, guidelines varied considerably. For 
example, in certain guidelines, it was not always easy to discern a 
recommendation from a suggestion, and recommendations were 
not always specific or unambiguous. Additionally, in guidelines 
covering all age groups, the terms adults and people were some-
times used interchangeably without defining them, making it 
difficult to assess whether recommendations about people were 
referring to children and/or adolescents.

Online supplemental table 3 shows the overall scores and 
assessment of whether guidelines should be recommended for 
practice. Only two guidelines were recommended for practice 
by all three appraisers: the Swedish43 and Finnish35 guidelines. 
These guidelines were the only two that scored higher than 50% 
for rigour of development due to their evidence- based approach 
and transparent reporting of this. They were also the only guide-
lines, which included a formal ethics review and they both scored 
highly on stakeholder involvement.

Links and influences between guidelines
All but two guidelines,30 36 both of which contain no refer-
ence list and do not report methods of development, cite at 
least one other guideline. Figure 3 shows the different ways 
in which guidelines reference or use other guidelines and the 
level of influence guidelines have on each other. Examples of 
different links include citing another guideline as a resource for 
the reader, citing a guideline to justify or support a single or 
multiple recommendations, explicitly adopting another guide-
line’s recommendation(s), recommending that another guideline 
be used alongside their own or reviewing other guidelines to 
inform the development of recommendations.

The links examined show that early versions of two inter-
national guidelines, the Endocrine Society25 and World 
Professional Association for Transgender Health (WPATH)34 
guidelines (specifically the 2009 Endocrine Society guideline48 
and WPATH V.7 published in 2012)49 have influenced nearly all 
the national and regional guidelines identified. The two guide-
lines also have close links, with WPATH adopting Endocrine 
Society recommendations in its own guideline and acting as a 
cosponsor for and providing input on drafts of the Endocrine 
Society guideline. Due to the considerable influence of these two 
guidelines, the quality of the current and preceding versions for 
both was appraised.

The type of relationship between the Endocrine Society and 
WPATH guidelines and other guidelines varied. For example, 
WPATH V.749 formed the basis of an initial draft of the Austra-
lian guideline29; the American Psychological Association (APA)24 
recommends using their guideline in tandem with WPATH49 
and Endocrine Society48 guidelines; the guideline developed in 
New Zealand28 is offered as additional guidance to WPATH49 
and adopts numerous recommendations from this and Endo-
crine Society25 guidelines; the regional blueprints38 40 adopt 
WPATH49 criteria for hormone treatments; and the Norwegian 
guideline39 describes their overall approach and principles as 
consistent with WPATH49 and Endocrine Society,25 along with 

Table 1 Critical appraisal domain scores

Guideline ID
Scope and 
purpose

Stakeholder 
involvement

Rigour of 
development

Clarity of 
presentation Applicability

Editorial 
independence

AACAP 2012 65 39 44 63 7 31

American Academy of Paediatrics 2018 70 26 12 30 6 69

American Psychological Association 2015 74 74 24 50 18 14

Council for Choices in Healthcare Finland 2020 91 69 51 72 56 0

de Vries 2006 63 31 10 74 17 6

Endocrine Society 2009 65 33 44 70 22 31

Endocrine Society 2017 63 33 42 72 21 92

European Society for Sexual Medicine 2020 63 52 39 70 7 58

Fisher 2014 65 20 12 35 17 44

Health Policy Project 2015 63 63 16 24 33 6

Norwegian Directorate of Health 2020 76 81 30 57 47 17

Oliphant 2018 44 39 12 33 21 0

Pan American Health Organisation 2014 52 44 13 31 21 0

Royal Children’s Hospital Melbourne 2018 81 59 19 41 19 14

Society for Adolescent Health and Medicine 2020 41 24 17 41 7 0

South African HIV Clinicians Society 2021 59 59 21 43 24 69

Strang 2018 87 31 18 37 15 19

Swedish National Board of Health & Welfare 2022 91 87 71 83 25 36

UCSF 2016 70 41 23 37 26 0

WPATH 2012 85 61 26 56 17 17

WPATH 2022 83 63 35 56 24 39

≥70%, 31%–69%, ≤30%.
AACAP, American Academy of Child & Adolescent Psychiatry; UCSF, University of California, San Francisco; WPATH, World Professional Association for Transgender Health.
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the Australian,29 Danish36 and Swedish 201550 guidelines. The 
updated 2022 Swedish guideline43 took a different approach, 
which involved examining the WPATH,49 Endocrine Society,25 
Finnish35 and Norwegian39 recommendations against their own 
evidence review and knowledge base to consider whether to 
adopt them (with the process reported in a separate Appendix 
published alongside the guideline51). The basis for decisions to 
adopt WPATH or Endocrine Society recommendations in other 
guidelines is unclear.

The Endocrine Society and WPATH V.7 guidelines contain 
few references to other guidelines. However, WPATH V.8 
published in 2022 identifies numerous national and regional 
guidelines published as early as 2012 as potentially valuable 
resources and cites the APA,24 Australian,29 New Zealand28 and 
University California, San Francisco44 guidelines multiple times 
to support recommendations, all of which were themselves influ-
enced considerably by WPATH V.7.

DISCUSSION
This systematic review identified 23 guidelines or clinical 
guidance publications (4 international, 3 regional and 16 
national), nine of which focus solely on the management of 
children and/or adolescents experiencing gender dysphoria/
incongruence.23 27 29–32 35 37 43 Guidance quality and methods 
reporting varied considerably, and only five reported using a 
systematic approach to using evidence to inform recommenda-
tions.22 25 34 35 43 Links between evidence and recommendations 
are often unclear, and information about how recommendations 

were developed in the absence of reviewing evidence is limited. 
There is also limited guidance on how to implement recommen-
dations, and in some cases, a lack of clarity as to what is being 
recommended and for who. Although consultation with stake-
holders was common, only 10 involved service users or their 
representatives, and it was unclear how this influenced recom-
mendations. Only two reported consulting directly with chil-
dren/adolescents or their parents, so few guidelines have been 
informed by an understanding of the needs and preferences of 
this population.

The findings from this review, therefore, raise questions 
about the credibility of currently available guidance, despite 
the majority being published in the last 5 years. Most guidelines 
have not followed international standards for guideline develop-
ment set out by the AGREE2 initiative,20 and/or provide insuf-
ficient information about their development. Because of this, 
the review team only recommended two guidelines for prac-
tice—the Finnish guideline published in 202035 and the Swedish 
guideline published in 2022,43 neither of which were included 
in previously published systematic reviews.12 13 These are the 
only guidelines to publish details of how developers reviewed 
and utilised the evidence- base and the decision- making behind 
their recommendations. For example, they explicitly link the 
lack of robust evidence about medical treatments for adoles-
cents, as established from their own systematic reviews,52 53 with 
the recommendation for a more cautious approach to treatment 
and the need for gender services providing these treatments to 
collect outcome data, with Sweden recommending that medical 

Figure 3 Links between guidelines. (A–D) show how the guidelines have influenced each other using the regional timeline shown in figure 2. 
(A) Shows how guidelines have cited and drawn on the Endocrine Society guidelines (indicated by red arrows). (B) Shows how guidelines have cited 
and drawn on the World Professional Association for Transgender Health (WPATH) guidelines (indicated by purple arrows). (C) Shows how guidelines 
have cited and drawn on other guidelines (indicated by green arrows). A different colour (blue) was used to show how the latest Endocrine Society 
and WPATH guidelines have cited and drawn on these other guidelines. (D) Shows all the links between the guidelines. Link symbol: Solid line: 
guideline has been adapted from the source guideline, has adopted numerous key recommendations from the source guideline or used the source 
guideline as evidence to support numerous key recommendations or recommends using the source guideline alongside its own. Short- dashed line: 
included reference to the source guideline or has adopted one or two key recommendations or used the source guideline as evidence to support 
these. Long dashed line: co- sponsor with direct involvement in development process. Long and short dashed line: critically reviewed recommendations 
from source guideline as key element of development process. Guidelines circled in yellow are those for which there are no available references to 
assess any potential links with other guidelines.
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treatments should only occur under a research framework. They 
are also the only guidelines which have been informed by an 
ethical review conducted as part of guideline development. 
However, even these guidelines, like others, lack clear recom-
mendations regarding certain aspects of practice and would 
benefit from more detailed guidance regarding implementation 
of recommendations.

Although other guidance mostly acknowledges the lack 
of robust evidence regarding medical treatments for adoles-
cents, some then suggest existing evidence is sufficient to 
recommend them. Others have instead used a consensus or 
expert- led approach that results in the same recommendation 
or have adopted recommendations from the Endocrine Society 
guideline25 48 or WPATH V.7,49 despite the latter having been 
published a decade earlier in some cases. These two guidelines 
are themselves linked through cosponsorship and like other 
guidelines lack a robust and transparent approach to their 
development. Although it is not uncommon to adopt an expert 
consensus- based approach when evidence is limited, it is less 
common for guideline developers to draw so heavily on other 
guidelines.11 This relationship may explain why there has until 
recently been an apparent consensus on key areas of practice for 
which evidence remains lacking.54

Previous systematic reviews have also found guidelines to be 
lacking in methodological quality, transparency and clarity,12 13 
and Dahlen et al recommend clinicians proceed with caution 
due to the gap between clinical practice and research in this 
area. Although neither highlight the interdependent nature of 
available guidance, this is not surprising due to their focus on 
a subset of mainly international guidelines. However, a recent 
BMJ article,55 which too highlights the lack of an evidence- based 
approach, draws attention to the different conclusions in the 
Swedish and Finnish guidelines about the risks and benefits of 
medical treatments, which marks a considerable departure from 
all other guidance.

The different conclusions in recently published guidelines 
and concerns about guideline quality, combined with limited 
evidence about the most appropriate assessment and care 
pathways for children and adolescents experiencing gender 
dysphoria/incongruence has led to clinical uncertainty in prac-
tice and changing service provision and policy.55 Large well- 
designed and conducted research that assesses long- term care 
outcomes for this population is urgently needed to inform future 
clinical guidelines, which themselves must be underpinned by 
an evidence- based and transparent approach that includes direct 
consultation with children and adolescents and their families.

Strengths and limitations
This review followed a published protocol and used robust search 
strategies. A systematic approach to appraise quality was used, 
although the AGREE2 tool was developed to appraise clinical 
guidelines rather than the broader set of guidance included in 
this review. A detailed examination of how guidance was devel-
oped facilitated new insights about the links between published 
guidelines. The search strategy may not have identified all guide-
lines not published in English. As searches were conducted to 
April 2022, this review does not include more recently published 
guidance; as this is a rapidly evolving area this is a limitation.

CONCLUSIONS
Most clinical guidance lacks an evidence- based approach and 
provides limited information about how recommendations 
were developed. The WPATH and Endocrine Society inter-
national guidelines, which like other guidance lack develop-
mental rigour and transparency have, until recently, dominated 

the development of other guidelines. Healthcare professionals 
should consider the lack of quality and independence of avail-
able guidance when utilising this for practice. Future guide-
lines should adhere to standards for guideline development and 
provide greater transparency about how recommendations are 
developed and links between evidence and recommendations. 
The views of children, adolescents, parents and carers should 
also inform future guideline development.
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Supplementary Table S1: Final search strategy for Ovid MEDLINE  
 
1     exp Child/ or Child Behavior/ or Child Health/ or Child Welfare/ or Psychology, Child/ or 
Child Psychiatry/ or Child Health Services/ or Child Development/ (1984459) 
2     Minors/ (2638) 
3     (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or girlhood$ or kid or 
kids or youngster$ or emerging adult$).ti,ab,kf,jn. (1862660) 
4     (young$ adj (people$ or person$1 or adult$ or man$1 or men$1 or woman$ or women$ 
or male$1 or female$1)).ti,ab,kf,jn. (224878) 
5     pediatrics/ (55388) 
6     (pediatric$ or paediatric$ or peadiatric$).ti,ab,kf,jn. (543516) 
7     Adolescent/ or Adolescent Behavior/ or Adolescent Health/ or Psychology, Adolescent/ or 
Adolescent Psychiatry/ or Adolescent Health Services/ or Adolescent Medicine/ or Adolescent 
Development/ (2088552) 
8     Puberty/ (13562) 
9     (adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or pubert$ or prepubert$ 
or postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or preadolescen$ or juvenil$ 
or youth$ or underage$ or under-age$).ti,ab,kf,jn. (522801) 
10     Schools/ or Schools, Nursery/ (42221) 
11     exp Child Day Care Centers/ or Child Care/ (11287) 
12     (school$ or highschool$ or preschool$ or kindergar$ or nursery or nurseries or 
pupil$1).ti,ab,kf,jn. (356157) 
13     or/1-12 (4333601) 
14     Gender Dysphoria/ (581) 
15     "Sexual and Gender Disorders"/ (79) 
16     Transsexualism/ (3895) 
17     Transgender Persons/ (3835) 
18     Health Services for Transgender Persons/ (152) 
19     exp Sex Reassignment Procedures/ (969) 
20     "Sexual and Gender Minorities"/ (4924) 
21     ((gender$ and dysphori$) or (gender$ adj5 incongru$) or sexual dysphori$).ti,ab,kf. 
(1784) 
22     (gender$ adj (disorder$ or identi$)).ti,ab,kf. or (gender identity/ and dysphori$.ti,ab,kf.) 
(4568) 
23     (GID or GIDS or GIDC or GIDCS).ti,ab,kf. (456) 
24     (gender$ adj5 (confusion or confused or questioning or distress$ or discomfort)).ti,ab,kf. 
(980) 
25     (gender$ adj5 (minority or minorities)).ti,ab,kf. (1593) 
26     (gender$ adj5 (variant$ or variance$ or nonconform$ or non-conform$ or diverse or 
diversity or atypical$)).ti,ab,kf. (3409) 
27     (non-binary or nonbinary or enby or genderqueer or gender-queer or neutrois).ti,ab,kf. 
(796) 
28     (agender$ or genderless$ or gender-less$ or genderfree or gender-free or ungender$ 
or un-gender$ or non-gender$ or nongender$ or bigender$ or bi-gender$ or dual gender$ or 
dualgender$ or demi-gender$ or demigender$ or genderfluid$ or gender-fluid$ or trigender$ 
or tri-gender$).ti,ab,kf. (315) 
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29     two spirit$.ti,ab,kf. (84) 
30     (trans adj3 (female$ or feminin$ or woman$ or women$ or male$1 or man or mans or 
men or mens or masculin$ or person$1 or peopl$ or population$ or individual$)).ti,ab,kf. 
(1362) 
31     (transgend$ or trans-gend$ or transex$ or transsex$ or trans-sex$ or transfemale$ or 
transfeminin$ or transwom$ or transmale$ or transman$ or transmasculin$ or transmen$ or 
transperson$ or transpeopl$ or transpopulation$ or transindividual$).ti,ab,kf. (10832) 
32     (trans adj3 identi$).ti,ab,kf. or (gender identity/ and trans.ti,ab,kf.) or (trans and 
dysphori$).ti,ab,kf. (1447) 
33     (crossgender$ or cross-gender$ or crossex$ or crosssex$ or cross-sex$).ti,ab,kf. (836) 
34     ((sex or gender$) adj3 (reassign$ or re-assign$ or affirm$ or confirm$ or 
transition$)).ti,ab,kf. (3963) 
35     ((gender$ or sex) adj (change or changes or changing or changed)).ti,ab,kf. (825) 
36     (detransition$ or de-transition$ or desister$ or de-sister$).ti,ab,kf. (134) 
37     ((desist$ or persist$) adj5 (transition$ or trans or dysphori$)).ti,ab,kf. (823) 
38     or/14-37 (28731) 
39     (trans and (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or 
girlhood$ or kid or kids or youngster$ or young$ people$ or young$ person$ or young$ adult$ 
or young$ man$1 or young$ men$1 or young$ woman$ or young$ women$ or young$ male$1 
or young$ female$ or adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or 
pubert$ or prepubert$ or postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or 
preadolescen$ or juvenil$ or youth$ or emerging adult$ or underage$ or under-age$ or 
school$ or highschool$ or preschool$ or kindergar$ or nursery or nurseries or pupil$1 or 
pediatric$ or paediatric$ or peadiatric$)).ti. (339) 
40     (trans adj5 (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or 
girlhood$ or kid or kids or youngster$ or young$ people$ or young$ person$ or young$ adult$ 
or young$ man$1 or young$ men$1 or young$ woman$ or young$ women$ or young$ male$1 
or young$ female$ or adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or 
pubert$ or prepubert$ or postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or 
preadolescen$ or juvenil$ or youth$ or emerging adult$ or underage$ or under-age$ or 
school$ or highschool$ or preschool$ or kindergar$ or nursery or nurseries or pupil$1 or 
pediatric$ or paediatric$ or peadiatric$)).ab,kf. (397) 
41     (transchild$ or transminor$ or transboy$ or transgirl$ or transkid or transkids or 
transyoung$ or transyouth$ or transteen$ or transtween$ or transadoles$ or 
transjuvenil$).ti,ab,kf. (15) 
42     13 and 38 (9819) 
43     39 or 40 or 41 or 42 (10343) 
44     exp animals/ not humans/ (4823832) 
45     (editorial or news or comment or case reports).pt. or case report.ti. (3692318) 
46     43 not (44 or 45) (9429) 
47     limit 46 to english language (9029) 
 
Key to Ovid symbols and commands: 
$ Unlimited right-hand truncation symbol 
$N  Limited right-hand truncation - restricts the number of characters following the word 

to N 
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ti,ab,kf,  Searches are restricted to the Title (ti), Abstract (ab), Keyword Heading Word (kf) 
fields 

.jn Searches are restricted to the Journal name field  
adj Retrieves records that contain terms next to each other (in the shown order) 
adjN Retrieves records that contain terms (in any order) within a specified number (N) of 

words of each other 
/ Searches are restricted to the Subject Heading field  
exp The subject heading is exploded 
pt. Search is restricted to the publication type field 
or/1-12 Combines sets 1 to 12 using OR 
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Guideline ID, Year Type of 
guideline Country Summary of guideline Target audience Population Stated Aim Produced by Weblink Version

American Academy 
of Child & 
Adolescent 
Psychiatry (AACAP) 
2012 21

Practice 
Parameter US

Sets out principles for practice 
but does not include specific 
treatment recommendations

Psychiatrists

Children and 
adolescents 
(includes sexual 
minority care as 
well)

To foster clinical competence in those caring for 
children and adolescents

American Academy of 
Child & Adolescent 
Psychiatry (AACAP)

https://doi.org/10.1016/j.jaac.2012.
07.004 1

American Academy 
of Paediatrics (AAP) 
2018 22

Policy 
Statement US

Sets out nine 
recommendations regarding 
role of paediatricians but does 
not include specific treatment 
recommendations

Paediatrians Children and 
adolescents

To provide suggestions for paediatric providers 
that are focused on promoting the health and 
positive development of youth that identity as 
transgender and gender diverse while eliminating 
discrimination and stigma

American Academy of 
Paediatrics

https://doi.org/10.1542/peds.2018-
2162 1

American 
Psychological 
Association (APA) 
2015 23

Guideline US

Sets out 16 guidelines which 
are principles for psychological 
practice but within these are 
recommendations for 
assessment and psychological 
care

Psychologists

Adults (includes 
guideline specific to 
children and young 
people)

To assist psychologists in the provision of 
culturally competent, developmentally 
appropriate, and trans-affirmative psychological 
practice

American Psychological 
Association

https://www.apa.org/practice/guide
lines/transgender.pdf 1

Council for Choices 
in Healthcare in 
(COHERE) Finland 
2020 34

Guideline Finland

National guideline focusing on 
medical research and 
treatment methods for the 
treatment of gender dysphoria

All healthcare 
providers

Minors (<18) - 
guidelines for adults 
and minors 
developed together 
but published 
separately

To provide a recommendation on medical 
treatment methods for dysphoria associated with 
variations in gender identity of minors

Council for Choices in 
Healthcare in Finland

https://palveluvalikoima.fi/en/recom
mendations#genderidentity 1

Danish Health 
Authority 2018 35 Guideline Denmark

National guideline covering all 
aspects of care and broad 
recommendations

All healthcare 
providers

All (includes chapter 
on under 18s)

To ensure a high quality and equal access to 
healthcare related to gender identity in Denmark. Danish Health Authority

https://www.sst.dk/-
/media/English/Publications/2018/G
uide-on-healthcare-related-to-
gender-
identity.ashx?sc_lang=en&hash=0FF
626604C50D5EED94852CA5D042A8
E

3

de Vries 2006 36 Guideline Canada

Covers all aspects of care 
including assessment, 
psychosocial care and medical 
interventions

Health and social 
service professionals

Adolescents (not 
defined)

To provide professionals working with 
adolescents with gender-dysphoric feelings 
practical clinical guidelines for diagnosis and 
treatment.

Trans Care Project - 
initiative of Transcend 
Transgender Support & 
Education Society and 
Vancouver Coastal 
Health's Transgender 
Health Program

https://rainbowhealth.wpenginepow
ered.com/wp-
content/uploads/2009/05/Guideline
s-adolescent.pdf

1
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Endocrine Society 
2017 24 Guideline International

Covers all aspects of hormone 
treatment and surgery, 
including assessment for these

Endocrinologists
All (includes sections 
on children and 
adolescents)

To make recommendations and suggestions, 
based on existing literature and clinical 
experience, that will enable treating physicians to 
maximize benefit and minimize risk when caring 
for individuals diagnosed with gender 
dysphoria/gender incongruence.

Endocrine Society https://doi.org/10.1210/jc.2017-
01658 2

European Society for 
Sexual Medicine 
(ESSM) 2020 25

Position 
statement Europe

Covers assessment and 
hormone treatments with 
emphasis on sexual functioning 
- includes general principles 
and treatment 
recommendations

European sexologists 
and healthcare 
providers who 
encounter trans 
people in clinical 
practice.

Adolescents and 
Adults

To provide an up-to-date overview of clinical 
consensus statements on trans health care with 
attention for sexual function and satisfaction.

European Society for 
Sexual Medicine

https://doi.org/10.1016/j.jsxm.2020.
01.012 1

Fisher 2014 26 Position 
Statement Italy

Covers psychological support 
and medical intervention 
including specific 
recommendations regarding 
hormone treatments

All healthcare 
providers Adolescents

To develop and subscribe Italian guidelines for 
treatment of gender dysphoria in adolescents, 
based on the ‘‘Dutch Approach’’, and in line with 
the Endocrine Society (ES), and the WPATH 
guidelines.

Fisher et al. (2014) https://doi.org/10.1007/s40618-014-
0077-6 1

Health Policy Project 
(HPP) 2015 37 Blueprint Asia and the 

Pacific

Covers all aspects of policy 
affecting trans people and 
includes specific guidance 
about assessment, 
psychological care and medical 
care

Health providers, 
policymakers and 
governments

All (includes section 
on children and 
adolescents)

To improve access to competent primary and 
specialised care for trans people in Asia and the 
Pacific.

The Health Policy Project 
(HPP), Asia Pacific 
Transgender Network 
APTN), United Nations 
Development Programme 
(UNDP)

https://www.undp.org/asia-
pacific/publications/blueprint-
provision-comprehensive-care-trans-
people-and-trans-communities-asia-
and-pacific

1

Norwegian 
Directorate of Health 
2020 38

Guideline Norway

Naitonal guideline containing 
broad assessment and care 
recommendations and some 
criteria for medical treatments

Healthcare managers 
and staff working in 
general and specialist 
services

All (includes specific 
recommendations 
for children and 
young people)

To prepare recommendations on the treatment of 
gender dysphoria and gender incongruence, and 
to confirm the health services offered to people 
who experience gender incongruence.

Norwegian Directorate of 
Health

https://www.helsedirektoratet.no/r
etningslinjer/kjonnsinkongruens 1

Oliphant 2018 27, 44 Guidelines New Zealand

Includes principles for care and 
covers all aspects of care and 
includes specific 
recommendations regarding 
hormone treatments

All healthcare 
providers

All (includes specific 
recommendations 
for children and 
young people)

To present guidance for the provision of gender 
affirming health care in Aotearoa, New Zealand, 
which is in step with current practice and 
international standards.

Oliphant et al. (2018)

https://nzmj.org.nz/journal/vol-131-
no-1487/guidelines-for-gender-
affirming-healthcare-for-gender-
diverse-and-transgender-children-
young-people-and-adults-in-
aotearoa-new-z

2

Pan American Health 
Organisation (PAHO) 
2014 39

Blueprint The Caribbean

Covers all aspects of policy 
affecting trans people and 
includes specific guidance 
about assessment, 
psychological care and medical 
care

Health providers, 
programme planners 
and managers, 
policymakers, 
community leaders, 
and other 
stakeholders

All (includes section 
on children and 
adolescents)

To provide guidance on improving access to 
competent primary and specialized care for trans 
persons in the Latin American and Carribbean 
region

Pan American Health 
Organisation (PAHO), John 
Snow Inc. and WPATH are 
named as co-authors

https://www.paho.org/en/node/504
69 2
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Royal Children's 
Hospital Melbourne 
(RCHM) 2018 28, 45

Guidelines Australia

Includes general principles and 
covers all aspects of care 
including specific 
recommendations regarding 
hormone treatments

All healthcare 
providers

Children and 
adolescents

To maximise quality care provision for trans and 
gender diverse children and adolescents across 
Australian

The Royal Children's 
Hospital, Melbourne

https://doi.org/10.5694/mja17.0104
4 1

Royal College of 
Psychiatrists 
(RCPsych) 1998 29

Guideline UK

Covers psychological 
assessment and management 
and broad recommendations 
about medical treatments

Psychiatrists Children and 
adolescents Not reported Royal College of 

Psychiatrists (UK)

http://web.archive.org/web/200705
03090525/http://www.symposion.c
om/ijt/ijtc0402.htm

1

Society for 
Adolescent Health 
and Medicine 
(SAHM) 2020 30

Position 
Statement International

Includes broad 
recommendations relating to 
care approach and model, and 
medical intervention - does not 
include specific treatment 
recommendations

All healthcare 
providers Young people Not reported Society for Adolescent 

Health and Medicine
https://doi.org/10.1016/j.jadohealth
.2020.03.016 1

South African HIV 
Clinicians Society 
(SAHCS) 2021 40, 46

Guideline South Africa

Covers all aspects of care and 
treatment and includes 
detailed guidance on hormone 
treatments

All healthcare 
providers, particularly 
those working in a 
primary care setting, 
public or private

All (includes sections 
on children and 
adolescents)

To provide evidence-informed best practice 
recommendations to enable South African 
healthcare providers to offer quality, affirming 
services to transgender and gender diverse 
clients. The term ‘client’, for the purposes of this 
guideline, includes service users, patients and 
participants.

South African HIV 
Clinicians Society

https://doi.org/10.4102/sajhivmed.v
22i1.1299 1

Spanish Society of 
Endocrinology and 
Nutrition (SSEN) 
2012 41

Guideline Spain
Covers assessment and 
treatment with main focus on 
hormone treatments

Not reported
All (includes section 
on children and 
adolescents)

To meet the need for implementing a coordinated 
action protocol for comprehensive health care for 
transgender people in the [Spanish] National 
Health System.

SSEN Identity and Sexual 
Differentiation Group 
(GIDSEEN) 

https://doi.org/10.1016/j.endonu.20
12.02.001 1

Spanish Society of 
Endocrinology and 
Nutrition (SSEN) 
2015 31

Position 
Statement Spain

Sets out broad 
recommendations for 
evaluation and treatment (no 
specific details)

All healthcare 
providers

Children and 
adolescents

To set out recommendations for evaluation and 
treatment of gender dysphoria in children and 
adolescents.

SSEN Working Group on 
Gender Identity and 
Sexual Development 
(GIDSEEN)

https://doi.org/10.1016/j.endonu.20
15.03.004 1

Strang 2018 32 Guideline International

Covers all aspects of care but 
does not include specific 
guidance on hormone 
treatments 

Not reported

Adolescents (time of 
onset of puberty to 
age 19) with autism 
spectrum disorder 
and gender 
dysphoria

To develop initial clinical consensus guidelines for 
the care of adolescents with co-occuring autism 
spectrum disorder and gender non-
conformity/gender dysphoria.

Strang et al. (2018) https://doi.org/10.1080/15374416.2
016.1228462 1
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Swedish National 
Board of Health and 
Welfare 2022 42

Guideline Sweden

National guideline covering all 
aspects of assessment and care 
including psychosocial care and 
hormone treatments

Health professionals 
in health care sector 
and decision-makers 
with responsibility for 
health care activities 
concerned

Children and 
adolescents

To contribute to good and equal care for children 
and young people with gender inequality and 
gender dysphoria.

Swedish National Board of 
Health and Welfare

https://www.socialstyrelsen.se/glob
alassets/sharepoint-
dokument/artikelkatalog/kunskapsst
od/2022-12-8302.pdf

2

University of 
California San 
Francisco (UCSF) 
2016 43

Guideline US

Covers all aspects of care 
including assessment, 
psychosocial care, medical and 
other interventions

All healthcare 
providers

All (includes chapter 
on children and 
adolescents)

To equip primary care providers and health 
systems with the tools and knowledge to meet 
the health care needs of their transgender and 
gender nonconforming patients.

Center of Excellence for 
Transgender Health, 
University of California, 
San Francisco
(UCSF)

https://transcare.ucsf.edu/guideline
s 2

World Professional 
Association for 
Transgender Health 
(WPATH) 2022 33

Guideline International

Covers all aspects of 
assessment, care and 
treatment including specific 
recommendations regarding 
medical treatment

All healthcare 
providers

All (includes sections 
on children and 
adolescents)

To provide clinical guidance to assist transgender 
and gender diverse people in accessing safe and 
effective pathways to achieving lasting personal 
comfort with their gendered selves with the aim 
of optimizing overall physical  health, 
psychological well-being, and self-fulfillment.

World Professional 
Association for 
Transgender Health 
(WPATH)

https://doi.org/10.1080/26895269.2
022.2100644 8

* The terminology and language used by guidelines has been retained in this summary
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Supplementary Table S3 – Critical appraisal overall rating and recommendations for use 

 

Guideline ID OQA1 R1 OQA2 R2 OQA3 R3 

AACAP 2012 3 No 3 No 4 Yes (mod) 
American Academy of Paediatrics 2018 2 No 3 No 1 No 
American Psychological Association 2015 3 No 2 No 3 No 
Council for Choices in Healthcare Finland 2020 5 Yes (mod) 5 Yes 5 Yes (mod) 
de Vries 2006 2 No 3 No 2 No 
Endocrine Society 2009 3 No 4 No 4 Yes (mod) 
Endocrine Society 2017 4 Yes (mod) 4 No 4 Yes (mod) 
European Society for Sexual Medicine 2020 3 Yes (mod) 2 No 3 No 
Fisher 2014 2 No 3 No 1 No 
Health Policy Project 2015 2 No 1 No 2 No 
Norwegian Directorate of Health 2020 3 No 3 Yes (mod) 4 Yes (mod) 
Oliphant 2018 2 No 3 No 1 No 
Pan American Health Organisation 2014 2 No 2 No 1 No 
Royal Children's Hospital Melbourne 2018 3 No 3 No 2 No 
Society for Adolescent Health and Medicine 2020 2 No 2 No 1 No 
South African HIV Clinicians Society 2021 3 No 3 No 2 No 
Strang 2018 3 Yes (mod) 2 No 2 No 
Swedish National Board of Health & Welfare 2022 6 Yes (mod) 6 Yes 6 Yes 
University California San Francisco 2016 3 No 2 No 3 No 
WPATH 2012 3 Yes (mod) 3 No 2 No 
WPATH 2022 3 Yes (mod) 3 No 3 No 
OQA: Overall quality assessment - 1-7 where 1 is lowest possible score and 7 is the highest possible score 
R: Recommend guideline for use - Possible responses are Yes, Yes with modifications (Yes (mod)), No 
The numbers 1-3 refer to the three reviewers who appraised the guidelines 
Abbreviations 
AACAP – American Academy of Child & Adolescent Psychiatry 
WPATH – World Professional Association for Transgender Health 
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ABSTRACT
Background Increasing numbers of children and 
adolescents experiencing gender dysphoria/incongruence 
are being referred to specialist gender services and there 
are various published guidelines outlining approaches to 
clinical care.
Aim To examine the recommendations about the 
management of children and/or adolescents (age 0- 18) 
experiencing gender dysphoria/incongruence in published 
guidelines or clinical guidance. A separate paper 
examines the quality and development of guidelines.
Methods A systematic review and narrative synthesis. 
Databases (Medline, Embase, CINAHL, PsycINFO, Web 
of Science) were searched to April 2022 and web- 
based searches and contact with international experts 
continued to December 2022, with results assessed 
independently by two reviewers. The Appraisal of 
Guidelines for Research and Evaluation tool was used to 
examine guideline quality.
Results 23 guidelines/clinical guidance publications 
(1998–2022) were identified (4 international, 3 
regional, 16 national). Guidelines describe a similar 
care pathway starting with psychosocial care for 
prepubertal children, puberty suppressants followed 
by hormones for eligible adolescents and surgical 
interventions as these adolescents enter adulthood. 
In general, there is consensus that adolescents should 
receive a multidisciplinary assessment, although clear 
guidance about the purpose or approach is lacking. 
There are differing recommendations about when and 
on what basis psychological and medical interventions 
should be offered. There is limited guidance about 
what psychological care should be provided, about the 
management of prepubertal children or those with a 
non- binary gender identity, nor about pathways between 
specialist gender services and other providers.
Conclusions Published guidance describes a similar 
care pathway; however, there is no current consensus 
about the purpose and process of assessment for 
children or adolescents with gender dysphoria/
incongruence, or about when psychological or hormonal 
interventions should be offered and on what basis.
PROSPERO registration number CRD42021289659.

INTRODUCTION
The prevalence of gender dysphoria/incongruence 
in children and adolescents is currently unknown 
due to limited population- level data.1 2 However, 
the number of referrals to paediatric gender services 
internationally has increased over the last 10- 15 

years.2 These children and adolescents require 
timely, appropriate and evidence- based care. 
Numerous guidelines exist to inform healthcare 
provision for this population.3 4 However, there 
remains debate about the most appropriate assess-
ment and care pathways.5

Three systematic reviews have appraised clinical 
guidelines for transgender care.3 4 6 They each focus 
on a subset: Dahlen et al3 reviewed international 

WHAT IS ALREADY KNOWN
 ⇒ Increasing numbers of children and adolescents 
are being referred to specialist gender services.

 ⇒ Several clinical guidelines exist to support 
the clinical care of children and adolescents 
with gender dysphoria/incongruence and their 
families.

 ⇒ There are divergent clinical approaches 
to the management of these children/
adolescents and a need to synthesise guideline 
recommendations to explore areas of 
consensus, disagreement or uncertainty.

WHAT THIS STUDY ADDS
 ⇒ The clinical guidance identified describes a 
similar care pathway involving psychosocial 
care for prepubertal children followed by 
medical interventions for adolescents who meet 
certain criteria.

 ⇒ There is consensus that those requiring 
specialist gender care should receive a 
multidisciplinary assessment and be offered 
psychosocial support, although there is a lack of 
clarity about who should be involved in this and 
any differences for children and adolescents.

 ⇒ There are differing recommendations about 
when and on what basis psychological and 
hormone interventions should be offered, and 
limited guidance about prepubertal children or 
those with a non- binary gender identity.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Clinicians should consider the diverging 
recommendations about when and on what 
basis psychosocial or hormone interventions 
should be offered to children and adolescents 
when working with this population. Detailed 
guidance to support psychological care is 
needed.
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guidelines, and Ziegler et al4 6 focused on guidelines for use 
in primary care. This systematic review builds on these by 
appraising and synthesising all published clinical guidance that 
includes recommendations regarding the care of children/adoles-
cents experiencing gender dysphoria/incongruence. The review 
is reported in two papers. The first describes the review methods 
and examines guideline quality and development.7 This second 
paper provides a synthesis of recommendations.

METHODS
This review forms part of a linked series examining the epide-
miology, care pathways, outcomes and experiences for children 
and adolescents experiencing gender dysphoria/incongruence 
(PROSPERO registration number CRD420212896598).

To synthesise recommendations, we identified common areas 
of clinical care for which recommendations are given and worked 
systematically through guidance to extract and summarise 
recommendations pertaining to each topic. This enabled us to 
map recommendations as well as identify areas of consensus, 
uncertainty or disagreement. The full methods for this review 
are reported in the first paper.7

RESULTS
In total, 15 guidelines and 8 clinical guidance publications 
including at least one recommendation about the management 
of children/adolescents experiencing gender dysphoria/incon-
gruence were identified (figure 1). The term guideline will be 
used in the synthesis.

Guidelines were published from 1998 to 2022. Four guide-
lines are international,9–12 three regional (Europe,13 Asia and the 
Pacific,14 the Caribbean15) and others national (four US,16–19 two 
Spain20 21 and one from Australia,22 23 Canada,24 Denmark,25 
Finland,26 Italy,27 New Zealand,28 29 Norway,30 South Africa,31 32 
Sweden33 and the UK34).

Nine guidelines are about management of children and/
or adolescents experiencing gender dysphoria/incongru-
ence.11 19 20 22 24 26 27 33 34 One focuses on co- occurring autism 
spectrum condition (ASC) and gender dysphoria/incongru-
ence.12 Others cover broader populations (online supplemental 
table 1 and figure 2).

Guideline quality varies; the majority are of low to moderate 
quality. The development and recommendations of most guide-
lines were influenced by two international guidelines—version 
7 of the World Professional Association for Transgender Health 
(WPATH) guideline published in 201235 (version 8 was published 
in 20229), and the 200936 and 201710 versions of the Endocrine 
Society guideline. Details about this and guideline quality are 
reported in the first paper.

Guideline synthesis
The following sections summarise recommendations for key 
areas of practice identified (box 1). More guidelines focus 
on medical treatments than psychosocial care. The synthesis 
includes the latest version of guidelines and may not capture 
changes within guidelines over time.

Care models
Most guidelines recommend that a specialist multidisciplinary 
team of mental health professionals, endocrinologists and other 
professionals with expertise in gender and child development 
delivers assessment and care. Acknowledging different health-
care infrastructures, the WPATH guideline9 and regional blue-
prints for Asia and the Pacific14 and the Caribbean15 recommend 
healthcare professionals involve relevant disciplines as an alter-
native to establishing multidisciplinary teams.

Six guidelines discuss the role of other services. The UK 
Royal College of Psychiatrist (RCPsych) guideline34 recom-
mends mental health services assess for gender dysphoria and 

Figure 1 Study flow diagram. P
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co- occurring mental health difficulties. The University Cali-
fornia, San Francisco guideline16 states that paediatricians may 
provide care while recommending a role for mental health 
professionals. More recently, the Finnish,26 Norwegian30 and 
Swedish33 guidelines recommend that local mental health 
services provide assessment and psychosocial interventions, 

and the Finnish guideline describes multiple different pathways 
between local mental health and specialist gender services.26 The 
Australian guideline outlines the roles for different professionals 
who might be involved in the assessment and/or care of a child/
adolescent, although there is a lack of clarity about the referral 
pathways between local and specialist gender services. This is the 
only guideline that discusses transition to adult gender services, 
and recommends support for this.22

Most guidelines distinguish between care for prepubertal 
children and adolescents, recommending a phased approach. 
This begins with psychosocial support for children/adoles-
cents and parents, followed by puberty suppressants and then 
hormones for adolescents, and surgical interventions in adult-
hood (figure 3). Assessment and psychoeducation are suggested 
along the pathway. Two guidelines27 33 explicitly adopt the Dutch 
model (the earliest paediatric treatment protocol37), and most 
guidelines reflect this pathway. One of these, however, recom-
mends that medical interventions occur under a research frame-
work and modifies the original criteria for treatment.33 Four 
guidelines propose an individualised approach to medical inter-
ventions, while still describing a phased approach.16 22 28 31

Care principles lack consensus and clarity about theoretical 
models or approaches. The following are referred to: informed 
consent model, a minority stress approach, a developmental 

Figure 2 A timeline for the included guidelines by geographical region, country and target population. AACAP, American Academy of Child and 
Adolescent Psychiatry; AAP, American Academy of Pediatrics; APA, American Psychological Association; ESSM, European Society for Sexual Medicine; 
HPP, Health Policy Project; PAHO, Pan American Health Organisation; RCHM, Royal Children’s Hospital Melbourne; RCPsych, UK Royal College of 
Psychiatrists; SAHCS, South African HIV Clinicians Society; SAHM, Society for Adolescent Health and Medicine; SSEN, Spanish Society of Endocrinology 
and Nutrition; UCSF, University California, San Francisco; WPATH, World Professional Association for Transgender Health.

Box 1 Main practice areas in guidelines

 ⇒ Care models, principles and practices
 ⇒ Multidisciplinary team composition, roles, competencies and 
training

 ⇒ Assessment
 ⇒ Psychosocial care
 ⇒ Information, education and advocacy
 ⇒ Social transition
 ⇒ Puberty suppressant hormones
 ⇒ Feminising/Masculinising hormones
 ⇒ Surgical interventions
 ⇒ Fertility care
 ⇒ Other interventions (eg, voice therapy, hair removal)
 ⇒ Sexual health and functioning
 ⇒ Physical health and lifestyle
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approach and individualised or person- centred care. Sixteen 
guidelines use the term gender- affirming. Eight promote gender- 
affirming healthcare as a care principle,9 11 16 18 19 22 28 31 defined 
as ‘healthcare that is respectful and affirming of a person’s 
unique sense of gender and provides support to identify 
and facilitate gender healthcare goals’.28 The other eight 
use the term as a label for interventions like hormone treat-
ments.10 12–15 26 30 33

Assessment
All guidelines recommend multidisciplinary assessment. Three 
types were identified: (1) comprehensive psychosocial assess-
ment, (2) medical or ‘readiness’ assessment for adolescents 
seeking hormonal treatments and (3) diagnostic assessment for 
gender dysphoria/incongruence. Some guidelines integrate these, 
while others present them separately. In most guidelines, there 
is no distinct assessment section or recommendations. There is 
limited clarity about assessment purpose. Most cited reasons are 
to inform a care plan, or assess eligibility for hormone treat-
ment. Although most guidelines describe different pathways 
for children and adolescents, only three provide separate guid-
ance.9 22 31 Five recent guidelines propose that prepubertal chil-
dren only require assessment if gender- related psychosocial care 
is needed but provide limited detail about this.9 22 26 28 30 Others 
propose all children be assessed. There is little consideration of 
how a psychosocial assessment might be different for children 
and adolescents.

Assessment domains
All guidelines recommend that discussion of gender develop-
ment and identity forms part of assessment, however few provide 
detail. Several recommend assessing duration, severity, and 
persistence of gender dysphoria, and exploring different aspects 
including incongruence, distress, identity, expression, plans and 
future desires. Only four guidelines suggest formal measures to 
assess gender.9 17 24 33 Three name specific measures, without a 
strong recommendation to use them (online supplemental table 
S2).17 24 33 In the eight guidelines referring to a diagnostic classi-
fication system, four recommend the Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition37 gender dysphoria 
classification,17 24 27 33 three the International Classification of 
Diseases38 gender incongruence9 30 31 and four either.10 21 22 34

Sixteen guidelines suggest what else should be assessed 
(table 1).9 10 13–15 17 18 22 24 25 27 28 30 31 33 34 Common domains 
include mental health, family functioning/support and psycho-
social functioning. Less common domains include cognition/
intellectual functioning, sexuality, sexual health, physical health 
and body image/satisfaction. The latter is discussed in seven 
guidelines9 10 12 24 28 31 33 but only recommended for assessment 
in one.24

Five guidelines recommend assessing for neurodevelopment 
conditions. The guideline by Strang et al recommends those with 
gender dysphoria/incongruence be screened for ASC and vice 
versa.12 The Swedish guideline recommends screening for ASC 
and attention deficit hyperactivity disorder.33 The South African 
HIV Clinicians Society (SAHCS),31 New Zealand28 and WPATH9 
guidelines also recommend assessing for ASC. The guideline by 

Figure 3 The phased pathway of assessment and care described across the guidelines.
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Strang et al,12 and Swedish33 and WPATH9 guidelines suggest 
children with ASC may require extended assessment. There is a 
lack of guidance about what support might be indicated if both 
are present.

Assessment process
Recommendations regarding assessment process are sparse. 
Several guidelines suggest using multiple methods9 24 27 33 and 
gathering information from multiple sources.9 10 12 24 27 31 33 
Nine guidelines describe a process involving multiple sessions 
with children/adolescents and/or parents.9 12 14 15 19 24 27 31 33 One 
guideline suggests joint and separate sessions.15 Four guidelines 
discuss confidentiality, with emphasis on giving the child/adoles-
cent a safe and confidential environment and discussing limits 
of confidentiality.9 17 31 33 The WPATH guideline recommends 
considering factors affecting accurate reporting by child/adoles-
cent or caregiver(s).9 Three guidelines outline when parental 
involvement may not be appropriate.9 31 33 Three other guide-
lines identify confidentiality as an overall principle of care.22 24 28

Only the Swedish33 and WPATH9 guidelines contain detail 
on assessment process. Both recommend duration, structure 
and content be varied according to age, complexity and gender 
development. The Swedish guideline discusses benefits and risks 
of assessment, and recommends providing information about 
this.33

Psychosocial care
Psychosocial care for children and adolescents
All but two guidelines11 20 describe psychosocial care as a key 
care component. Less consensus exists about approach, and 
there is limited guidance. There is little consideration of any 
differences in provision for prepubertal children versus adoles-
cents. Guidelines use varying different terms, including psycho-
social care, psychological care or psychotherapy, which are not 
defined. Most guidelines describe multiple aims with limited 
agreement. These range from supporting exploration of gender 
experiences and identity; improving psychosocial functioning; 
treating co- occurring mental health difficulties; facilitating 
healthy psychosexual development; alleviating gender- related 
distress/dysphoria; assisting families to create a gender- affirming 
environment; preparing/supporting social or medical transition 
and support to manage stigma or discrimination.

Most guidelines describe a needs- based approach and five 
recent guidelines state not all children or adolescents will require 
psychosocial care.9 22 28 30 31 All but one of these30 promote a 
model of gender- affirming healthcare and indicate that those 
with ‘a stable gender identity’ and ‘supportive family and school 
environment’ may not require psychosocial care. This recommen-
dation marks a departure from earlier guidelines which describe 
psychosocial care as the mainstay of treatment, and the recent 
Finnish26 and Swedish33 guidelines which describe it as first- line 
treatment for childhood gender dysphoria/incongruence.

In around half of the guidelines, assessment and psychosocial care 
are presented as overlapping.12–15 21 22 25 27 31 33 34 Only the European 
Society for Sexual Medicine (ESSM)13 and Swedish33 guidelines 
recommend psychosocial support for gender exploration during 
the assessment process. Other guidelines emphasise the impor-
tance of gender exploration, although there is a lack of definition 
and consensus, particularly regarding adolescents. For example, 
the ESSM13 and Swedish33 recommendations do not distinguish 
between children and adolescents. In contrast, the Australian22 and 
WPATH9 guidelines identify gender exploration for children as 
potentially useful whereas recommendations for adolescents focus 

on psychosocial support for social and/or medical transition. Several 
other guidelines adopt this approach, citing evidence that gender 
development is more fluid in childhood, that most children will not 
experience gender dysphoria/incongruence into adolescence and 
uncertainty about which children will have persistent dysphoria/
incongruence.10 14 16 18 34

Most guidelines recommend co- occurring mental health diffi-
culties are assessed and managed.9 10 12–16 18 21 22 24–28 30 31 33 34 
Only five consider how this might be integrated with psycholog-
ical care for gender incongruence/dysphoria. The Finnish guide-
line recommends that local and specialist mental health services 
provide psychosocial support and any psychological care that is 
needed.26 The early RCPsych guideline,34 and the Swedish33 and 
Danish25 guidelines describe more of an integrated approach, 
although clarity and detail is lacking. The latter two recom-
mend mental healthcare is provided outside the gender service 
if needed. The Australian guideline contains no explicit recom-
mendation but describes different pathways depending on 
presentation.22

Several guidelines acknowledge additional challenges in caring 
for looked after children.9 11 16 22 24 31 The Australian guideline 
suggests providing advocacy for these children and support for 
carers.22

Psychosocial support for parents
Seventeen guidelines discuss psychosocial support for 
parents.9 13–19 21 22 24–26 28 30 31 33 While there is no consensus or 
clear purpose detailed, most highlight that children benefit from 
parental support in their gender development or care. There 
is no consensus about which interventions should be offered, 
and terms applied include counselling, supportive counselling, 
psychosocial support, support, education, psychoeducation, 
consultation and psychotherapy. Five guidelines recommend 
considering family therapy.17–19 21 24 There is no consideration of 
how parental support may be different for those of prepubertal 
children versus adolescents.

Psychoeducation and advocacy
Most guidelines suggest providing education about gender 
development and identity to children/adolescents and fami-
lies, although detailed guidance is lacking.9 12–19 22 24 27 28 30 31 33 
Several guidelines suggest peer support groups,9 15 17 22 24 28 30 31 33 
with a further two suggesting this for ‘people’ but not specifi-
cally children/adolescents.14 18 Joint working, education and/or 
advocacy with schools and other services is recommended in 17 
guidelines.9 11 13–19 22 24 26 28 30 31 33 34

Social transition
Eighteen guidelines discuss social transition.9 10 12–19 21 22 24 28 30 31 33 34 
Nearly all recommend providing information about benefits and 
risks of social transition, and psychosocial care for decision- 
making and during social transition, although detailed guidance 
is limited. Several guidelines recommend an educational and 
advocacy role with families, schools and other settings. Guide-
lines vary in whether recommendations refer to children and 
adolescents. For example, in the Australian,22 South African31 
and WPATH9 guidelines, recommendations are included in 
sections about children but not adolescents.

Two early guidelines34 35 describe social transition deci-
sions as ones requiring clinical judgement; others do not. The 
WPATH9 and Swedish33 guidelines discuss the limited evidence 
base regarding social transition, particularly for prepubertal 
children, and these and several others including the American 
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Psychological Association18 and SAHCS31 guidelines recommend 
framing social transition in a way that ensures children/adoles-
cents feel free to reconsider or reconceptualise their gender feel-
ings as they develop.

Six guidelines discuss items such as binders or packers for 
adolescents.9 22 24 28 31 33 A further four include recommenda-
tions for ‘people’,14–16 30 which may apply to adolescents. Most 
recommend education about risks and benefits and if necessary 
safe use. The Swedish guideline33 recommends health services 
provide items to facilitate transition for adolescents after full 
assessment. The Norwegian guideline recommends this for 
‘people’, which may apply to adolescents.30

Medical treatments
Medical treatments are not recommended for prepubertal chil-
dren in any guideline.

For adolescents, most guidelines describe a phased approach 
starting with puberty suppression (specifically gonadotropin- 
releasing hormone analogues) before feminising/masculinising 
hormones (oestrogen or testosterone). The Swedish guide-
line is unique in recommending that hormone treatments be 
provided under a research framework and in exceptional cases 
until this is established.33 The Finnish guideline, which describes 
medical treatments for adolescents as experimental due to the 
limited evidence- base, also recommends a cautious approach 
and mandates that medical treatments are only provided in 
two centralised research clinics which should collect data about 
the outcomes of treatment.26 Three recent guidelines9 30 31 use 
gender incongruence as the clinical indication for treatment,38 
others use gender dysphoria.39

Seven guidelines provide treatment protocols.9 10 16 21 22 27 28 
The Endocrine Society guideline10 is the basis for others, resulting 
in similar recommendations regarding treatment contraindica-
tions, dosing, menstrual suppression and physical health risks 
and monitoring. Few guidelines address known treatment side 
effects and monitoring recommendations omit these.

Puberty suppression
Puberty suppressing treatments are discussed in all but one guide-
line.34 Across guidelines there is ambiguity regarding treatment aims 
with various presented, including reducing gender- related distress/
dysphoria, improving quality of life, allowing time for decision- 
making, supporting gender exploration or prolonging the diagnostic 
phase. Most guidelines emphasise full reversibility as a justifica-
tion, while highlighting potential adverse effects on bone health, 
and uncertainty regarding cognitive development. Some guide-
lines discuss concerns about prolonged use, although few provide 
management suggestions. The Australian guideline22 recommends 
vitamin D or early initiation of hormones as potential approaches.

Thirteen guidelines present eligibility criteria for puberty suppres-
sion.9 10 13–15 20–22 24 25 27 28 33 Twelve recommend waiting until a child 
has achieved at least Tanner stage 2 of puberty, and the Swedish guide-
line recommends Tanner stage 3 to ensure adolescents experience 
more of puberty. This and the WPATH guideline discuss different 
options for treatment in early stage versus late- stage puberty.9 33 
Other common criteria are: presence of gender dysphoria (n=11) 
or incongruence (n=2), gender dysphoria has emerged or worsened 
at onset/progression of puberty (n=9), mental health difficulties 
are managed/unlikely to impact treatment (n=9), the adolescent 
has decision- making capacity (n=8), and parental consent (n=8). 
Several guidelines also require family/social support (n=6). Only 
two guidelines specify a minimum age (of 12 years).20 33

Masculinising/Feminising hormones
All but one guideline34 discusses hormones for adolescents and eight 
provide eligibility criteria.9 10 21 22 25 27 28 33 Common criteria are: 
presence of gender dysphoria (n=7) or incongruence (n=1) with 
most requiring persistence over time, capacity to consent (n=8) and 
that mental health difficulties are managed/unlikely to affect treat-
ment (n=6). Several require parental consent (n=5) and/or family/
social support (n=4). Most guidelines reference age 16 years as the 
typical starting point, although only five specify this as the minimum 
age.20 21 27 30 33 Two of these require the adolescent to have lived 
experience in their gender identity, one from Spain published in 
201221 and the Swedish guideline published in 2022.33 One guide-
line recommends puberty suppression before initiating hormones.24

There are no recommendations about how to manage adoles-
cents who, having started to medically transition wish to detran-
sition (discontinue treatment and live as their birth- registered 
sex or retransition to an alternative gender40), although the 
Swedish33 and WPATH9 guidelines recommend supporting these 
adolescents.

Surgical treatments
Fourteen guidelines include recommendations about surgery. Six 
do not recommend surgery for adolescents.21 24 26–28 34 Six do not 
recommend genital surgery but support mastectomy.10 16 22 25 30 33 
Only the Swedish guideline33 includes minimum age criterion17 
for mastectomy if carried out under a research framework. The 
two remaining guidelines (WPATH9 and SAHCS31), which also 
support surgery, include no restrictions for adolescents, although 
WPATH suggests phalloplasty be delayed until adulthood.

Nine guidelines offer no clear recommendations; three describe 
practice that includes chest surgery for adolescents,14 15 19 three 
describe surgery as deferred until adulthood12 17 20 and three 
contain no discussion.11 13 18

Fertility and sexual healthcare
Eighteen guidelines recommend providing information 
regarding the impact of hormones and surgery on fertility, and 
fertility preservation options with consensus that this should 
precede treatment initiation. Four of these guidelines,9 10 22 33 
published post- 2017, explicitly require this for hormone treat-
ments. Fertility counselling and preservation recommendations 
are lacking.

Few guidelines include recommendations about sexual health-
care and primarily discuss pregnancy- prevention and sexually 
transmitted diseases. The ESSM guideline seeks to address this 
gap by recommending psychosexual education about the effects 
on body satisfaction and sexual function before any interven-
tions.13 This is also recommended in the Swedish33 and WPATH9 
guidelines.

Management of children/adolescents with non-binary gender 
identities
Fourteen guidelines recommend care that views gender as a 
spectrum.9 11–13 16 18 19 22 24 26 28 30 31 33 Three guidelines explic-
itly discuss provision for those who identify as non- binary. 
The Swedish33 and Norwegian30 guidelines do not recommend 
hormone treatments due to lack of evidence. The Swedish 
guideline recommends non- binary children/adolescents receive 
psychosocial care.33 Recommendations in the WPATH guide-
line are included in a separate chapter about non- binary people, 
which may apply to adolescents.9

DISCUSSION
This systematic review identified 23 clinical guidance publications 
(1998 to 2022), 9 focusing on management of children/adolescents 
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with gender dysphoria/incongruence.11 19 20 22 24 26 27 33 34 The review 
identified areas on which there is agreement and areas of diver-
gence and uncertainty with limited guidance on how to implement 
recommendations. Overall, guidelines describe a care pathway 
similar to the original Dutch protocol that involves psychosocial 
care for prepubertal children followed by hormonal interventions 
for adolescents who meet specific criteria, provided by a specialist 
multidisciplinary team.41 This approach continues to dominate clin-
ical guidance despite lack of high- quality evidence regarding treat-
ments,42–50 or exploring alternative care models.5

Although guidelines recommend similar treatments there are 
different recommendations about when hormone interventions 
should be offered and on what basis. The Dutch protocol required 
a diagnosis of gender dysphoria from early childhood that intensi-
fied during puberty as well as applying minimum age criterion for 
puberty suppressants and hormones.37 Most subsequent guidance, 
influenced by WPATH version 7,35 lacked minimum age criteria 
until the Swedish guideline re- introduced these.33 The Swedish 
guideline additionally recommends adolescents are exposed to 
puberty until Tanner stage 3. The Swedish and Finnish guidelines 
require a diagnosis of gender dysphoria. In contrast, the South 
African,31 Norwegian30 and WPATH9 guidelines specify gender 
incongruence as the treatment indication. The Finnish guideline, 
which views medical treatments for adolescents as experimental due 
to the limited evidence- base, recommends a cautious approach and 
the need for the centralised research clinics that provide these treat-
ments to collect outcome data. The Swedish guideline recommends 
that these treatments are only provided under a research frame-
work. This differs considerably to other guidance which identifies 
reversibility of puberty suppression as key justification for its use in 
practice, despite uncertainty about long- term effects.45 48 51 A report 
by the Norwegian Healthcare Investigation Board52 recommends a 
change in line with the cautious approach adopted by Sweden and 
Finland.52

Detailed guidance regarding assessment is lacking with no 
consensus about the aim or clinical approach, nor the necessity 
for assessment in prepubertal children. Although most guidance 
recommends assessing gender, mental health, psychosocial and 
family functioning, other domains vary. Few guidelines recom-
mend exploring sexual orientation or assessing body image, 
despite these being identified as important factors.1 18 53 Few 
recommend specific assessment tools, and those suggested have 
not been developed and/or validated for this population.54–56

Psychosocial care is recommended across guidelines, but 
detailed guidance is limited. Specifically lacking are recommen-
dations regarding psychological care, how this overlaps with 
assessment, which children/adolescents receive it and how to 
manage co- occurring psychosocial concerns. There is a lack of 
clarity about how local mental health and gender services should 
work together. Such guidance may help reduce barriers to equi-
table and evidence- based care. However, limited research about 
psychosocial care for this population may prevent development 
of evidence- based guidance.42–44

There is uncertainty regarding management of specific groups 
highlighted in the literature, for example, those with non- binary 
identities, or those presenting in mid- adolescence without a 
long- standing history of gender incongruence.57 58 The Dutch 
protocol was not developed for these groups,37 and they may 
have different outcomes and needs. There is consensus among 
international experts that adolescents experiencing gender 
dysphoria/incongruence should be screened for ASC and those 
with co- occurring ASC may require extended assessment,12 but 
detailed guidance is lacking.12 59 Finally, there are no recommen-
dations about the management of those who, having started to 

socially or medically transition, wish to desist, detransition or 
‘re- transition’.40

Strengths and limitations
Strengths include a published protocol, robust search strate-
gies and comprehensive narrative synthesis. Including no date 
restrictions enabled us to map the development of guidance in 
this area of practice and consider how recommendations have 
changed. However, including older guidelines may have shaped 
the synthesis and review conclusions. Some guidelines not 
published in English may not have been identified. As searches 
were conducted to April 2022, this review does not include 
more recently published guidance; as this is a rapidly evolving 
area this is a limitation.

CONCLUSIONS
Published guidance recommends a care pathway for children 
and adolescents experiencing gender dysphoria/incongruence 
for which there is limited evidence about benefits and risks, and 
long- term effects. Divergence of recommendations in recent 
guidelines suggest there is no current consensus about the 
purpose and process of assessment, or about when psychosocial 
care or hormonal interventions should be offered and on what 
basis.
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Guideline ID, Year Type of 
guideline Country Summary of guideline Target audience Population Stated Aim Produced by Weblink Version

American Academy 
of Child & 
Adolescent 
Psychiatry (AACAP) 
2012 22

Practice 
Parameter US

Sets out principles for practice 
but does not include specific 
treatment recommendations

Psychiatrists

Children and 
adolescents 
(includes sexual 
minority care as 
well)

To foster clinical competence in those caring for 
children and adolescents

American Academy of 
Child & Adolescent 
Psychiatry (AACAP)

https://doi.org/10.1016/j.jaac.2012.
07.004 1

American Academy 
of Paediatrics (AAP) 
2018 23

Policy 
Statement US

Sets out nine 
recommendations regarding 
role of paediatricians but does 
not include specific treatment 
recommendations

Paediatrians Children and 
adolescents

To provide suggestions for paediatric providers 
that are focused on promoting the health and 
positive development of youth that identity as 
transgender and gender diverse while eliminating 
discrimination and stigma

American Academy of 
Paediatrics

https://doi.org/10.1542/peds.2018-
2162 1

American 
Psychological 
Association (APA) 
2015 24

Guideline US

Sets out 16 guidelines which 
are principles for psychological 
practice but within these are 
recommendations for 
assessment and psychological 
care

Psychologists

Adults (includes 
guideline specific to 
children and young 
people)

To assist psychologists in the provision of 
culturally competent, developmentally 
appropriate, and trans-affirmative psychological 
practice

American Psychological 
Association

https://www.apa.org/practice/guide
lines/transgender.pdf 1

Council for Choices 
in Healthcare in 
(COHERE) Finland 
2020 35

Guideline Finland

National guideline focusing on 
medical research and 
treatment methods for the 
treatment of gender dysphoria

All healthcare 
providers

Minors (<18) - 
guidelines for adults 
and minors 
developed together 
but published 
separately

To provide a recommendation on medical 
treatment methods for dysphoria associated with 
variations in gender identity of minors

Council for Choices in 
Healthcare in Finland

https://palveluvalikoima.fi/en/reco
mmendations#genderidentity 1

Danish Health 
Authority 2018 36 Guideline Denmark

National guideline covering all 
aspects of care and broad 
recommendations

All healthcare 
providers

All (includes chapter 
on under 18s)

To ensure a high quality and equal access to 
healthcare related to gender identity in Denmark. Danish Health Authority

https://www.sst.dk/-
/media/English/Publications/2018/G
uide-on-healthcare-related-to-
gender-
identity.ashx?sc_lang=en&hash=0FF
626604C50D5EED94852CA5D042A8E

3

de Vries 2006 37 Guideline Canada

Covers all aspects of care 
including assessment, 
psychosocial care and medical 
interventions

Health and social 
service professionals

Adolescents (not 
defined)

To provide professionals working with 
adolescents with gender-dysphoric feelings 
practical clinical guidelines for diagnosis and 
treatment.

Trans Care Project - 
initiative of Transcend 
Transgender Support & 
Education Society and 
Vancouver Coastal 
Health's Transgender 
Health Program

https://rainbowhealth.wpenginepo
wered.com/wp-
content/uploads/2009/05/Guideline
s-adolescent.pdf

1
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Endocrine Society 
2017 25 Guideline International

Covers all aspects of hormone 
treatment and surgery, 
including assessment for these

Endocrinologists
All (includes sections 
on children and 
adolescents)

To make recommendations and suggestions, 
based on existing literature and clinical 
experience, that will enable treating physicians to 
maximize benefit and minimize risk when caring 
for individuals diagnosed with gender 
dysphoria/gender incongruence.

Endocrine Society https://doi.org/10.1210/jc.2017-
01658 2

European Society for 
Sexual Medicine 
(ESSM) 2020 26

Position 
statement Europe

Covers assessment and 
hormone treatments with 
emphasis on sexual functioning 
- includes general principles 
and treatment 
recommendations

European sexologists 
and healthcare 
providers who 
encounter trans 
people in clinical 
practice.

Adolescents and 
Adults

To provide an up-to-date overview of clinical 
consensus statements on trans health care with 
attention for sexual function and satisfaction.

European Society for 
Sexual Medicine

https://doi.org/10.1016/j.jsxm.2020.
01.012 1

Fisher 2014 27 Position 
Statement Italy

Covers psychological support 
and medical intervention 
including specific 
recommendations regarding 
hormone treatments

All healthcare 
providers Adolescents

To develop and subscribe Italian guidelines for 
treatment of gender dysphoria in adolescents, 
based on the ‘‘Dutch Approach’’, and in line with 
the Endocrine Society (ES), and the WPATH 
guidelines.

Fisher et al. (2014) https://doi.org/10.1007/s40618-014-
0077-6 1

Health Policy Project 
(HPP) 2015 38 Blueprint Asia and the 

Pacific

Covers all aspects of policy 
affecting trans people and 
includes specific guidance 
about assessment, 
psychological care and medical 
care

Health providers, 
policymakers and 
governments

All (includes section 
on children and 
adolescents)

To improve access to competent primary and 
specialised care for trans people in Asia and the 
Pacific.

The Health Policy Project 
(HPP), Asia Pacific 
Transgender Network 
APTN), United Nations 
Development Programme 
(UNDP)

https://www.undp.org/asia-
pacific/publications/blueprint-
provision-comprehensive-care-trans-
people-and-trans-communities-asia-
and-pacific

1

Norwegian 
Directorate of 
Health 2020 39

Guideline Norway

Naitonal guideline containing 
broad assessment and care 
recommendations and some 
criteria for medical treatments

Healthcare managers 
and staff working in 
general and specialist 
services

All (includes specific 
recommendations 
for children and 
young people)

To prepare recommendations on the treatment 
of gender dysphoria and gender incongruence, 
and to confirm the health services offered to 
people who experience gender incongruence.

Norwegian Directorate of 
Health

https://www.helsedirektoratet.no/r
etningslinjer/kjonnsinkongruens 1

Oliphant 2018 28, 45 Guidelines New Zealand

Includes principles for care and 
covers all aspects of care and 
includes specific 
recommendations regarding 
hormone treatments

All healthcare 
providers

All (includes specific 
recommendations 
for children and 
young people)

To present guidance for the provision of gender 
affirming health care in Aotearoa, New Zealand, 
which is in step with current practice and 
international standards.

Oliphant et al. (2018)

https://nzmj.org.nz/journal/vol-131-
no-1487/guidelines-for-gender-
affirming-healthcare-for-gender-
diverse-and-transgender-children-
young-people-and-adults-in-
aotearoa-new-z

2
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Pan American 
Health Organisation 
(PAHO) 2014 40

Blueprint The Caribbean

Covers all aspects of policy 
affecting trans people and 
includes specific guidance 
about assessment, 
psychological care and medical 
care

Health providers, 
programme planners 
and managers, 
policymakers, 
community leaders, 
and other 
stakeholders

All (includes section 
on children and 
adolescents)

To provide guidance on improving access to 
competent primary and specialized care for trans 
persons in the Latin American and Carribbean 
region

Pan American Health 
Organisation (PAHO), John 
Snow Inc. and WPATH are 
named as co-authors

https://www.paho.org/en/node/50
469 2

Royal Children's 
Hospital Melbourne 
(RCHM) 2018 29, 46

Guidelines Australia

Includes general principles and 
covers all aspects of care 
including specific 
recommendations regarding 
hormone treatments

All healthcare 
providers

Children and 
adolescents

To maximise quality care provision for trans and 
gender diverse children and adolescents across 
Australian

The Royal Children's 
Hospital, Melbourne

https://doi.org/10.5694/mja17.0104
4 1

Royal College of 
Psychiatrists 
(RCPsych) 1998 30

Guideline UK

Covers psychological 
assessment and management 
and broad recommendations 
about medical treatments

Psychiatrists Children and 
adolescents Not reported Royal College of 

Psychiatrists (UK)

http://web.archive.org/web/200705
03090525/http://www.symposion.c
om/ijt/ijtc0402.htm

1

Society for 
Adolescent Health 
and Medicine 
(SAHM) 2020 31

Position 
Statement International

Includes broad 
recommendations relating to 
care approach and model, and 
medical intervention - does not 
include specific treatment 
recommendations

All healthcare 
providers Young people Not reported Society for Adolescent 

Health and Medicine
https://doi.org/10.1016/j.jadohealth
.2020.03.016 1

South African HIV 
Clinicians Society 
(SAHCS) 2021 41, 47

Guideline South Africa

Covers all aspects of care and 
treatment and includes 
detailed guidance on hormone 
treatments

All healthcare 
providers, particularly 
those working in a 
primary care setting, 
public or private

All (includes sections 
on children and 
adolescents)

To provide evidence-informed best practice 
recommendations to enable South African 
healthcare providers to offer quality, affirming 
services to transgender and gender diverse 
clients. The term ‘client’, for the purposes of this 
guideline, includes service users, patients and 
participants.

South African HIV 
Clinicians Society

https://doi.org/10.4102/sajhivmed.v
22i1.1299 1

Spanish Society of 
Endocrinology and 
Nutrition (SSEN) 
2012 42

Guideline Spain
Covers assessment and 
treatment with main focus on 
hormone treatments

Not reported
All (includes section 
on children and 
adolescents)

To meet the need for implementing a 
coordinated action protocol for comprehensive 
health care for transgender people in the 
[Spanish] National Health System.

SSEN Identity and Sexual 
Differentiation Group 
(GIDSEEN) 

https://doi.org/10.1016/j.endonu.20
12.02.001 1
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Spanish Society of 
Endocrinology and 
Nutrition (SSEN) 
2015 32

Position 
Statement Spain

Sets out broad 
recommendations for 
evaluation and treatment (no 
specific details)

All healthcare 
providers

Children and 
adolescents

To set out recommendations for evaluation and 
treatment of gender dysphoria in children and 
adolescents.

SSEN Working Group on 
Gender Identity and 
Sexual Development 
(GIDSEEN)

https://doi.org/10.1016/j.endonu.20
15.03.004 1

Strang 2018 33 Guideline International

Covers all aspects of care but 
does not include specific 
guidance on hormone 
treatments 

Not reported

Adolescents (time of 
onset of puberty to 
age 19) with autism 
spectrum disorder 
and gender 
dysphoria

To develop initial clinical consensus guidelines for 
the care of adolescents with co-occuring autism 
spectrum disorder and gender non-
conformity/gender dysphoria.

Strang et al. (2018) https://doi.org/10.1080/15374416.2
016.1228462 1

Swedish National 
Board of Health and 
Welfare 2022 43

Guideline Sweden

National guideline covering all 
aspects of assessment and care 
including psychosocial care and 
hormone treatments

Health professionals 
in health care sector 
and decision-makers 
with responsibility for 
health care activities 
concerned

Children and 
adolescents

To contribute to good and equal care for children 
and young people with gender inequality and 
gender dysphoria.

Swedish National Board of 
Health and Welfare

https://www.socialstyrelsen.se/glob
alassets/sharepoint-
dokument/artikelkatalog/kunskapss
tod/2022-12-8302.pdf

2

University of 
California San 
Francisco (UCSF) 
2016 44

Guideline US

Covers all aspects of care 
including assessment, 
psychosocial care, medical and 
other interventions

All healthcare 
providers

All (includes chapter 
on children and 
adolescents)

To equip primary care providers and health 
systems with the tools and knowledge to meet 
the health care needs of their transgender and 
gender nonconforming patients.

Center of Excellence for 
Transgender Health, 
University of California, 
San Francisco
(UCSF)

https://transcare.ucsf.edu/guideline
s 2

World Professional 
Association for 
Transgender Health 
(WPATH) 2022 34

Guideline International

Covers all aspects of 
assessment, care and 
treatment including specific 
recommendations regarding 
medical treatment

All healthcare 
providers

All (includes sections 
on children and 
adolescents)

To provide clinical guidance to assist transgender 
and gender diverse people in accessing safe and 
effective pathways to achieving lasting personal 
comfort with their gendered selves with the aim 
of optimizing overall physical  health, 
psychological well-being, and self-fulfillment.

World Professional 
Association for 
Transgender Health 
(WPATH)

https://doi.org/10.1080/26895269.2
022.2100644 8

* The terminology and language used by guidelines has been retained in this summary
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Guideline ID, Year Type of 
guideline Country Summary of guideline Target audience Population Stated Aim Produced by Weblink Version

American Academy 
of Child & 
Adolescent 
Psychiatry (AACAP) 
2012 17

Practice 
Parameter US

Sets out principles for practice 
but does not include specific 
treatment recommendations

Psychiatrists

Children and 
adolescents 
(includes sexual 
minority care as 
well)

To foster clinical competence in those caring for 
children and adolescents

American Academy of 
Child & Adolescent 
Psychiatry (AACAP)

https://doi.org/10.1016/j.jaac.2012.
07.004 1

American Academy 
of Paediatrics (AAP) 
2018 20

Policy 
Statement US

Sets out nine 
recommendations regarding 
role of paediatricians but does 
not include specific treatment 
recommendations

Paediatrians Children and 
adolescents

To provide suggestions for paediatric providers 
that are focused on promoting the health and 
positive development of youth that identity as 
transgender and gender diverse while eliminating 
discrimination and stigma

American Academy of 
Paediatrics

https://doi.org/10.1542/peds.2018-
2162 1

American 
Psychological 
Association (APA) 
2015 19

Guideline US

Sets out 16 guidelines which 
are principles for psychological 
practice but within these are 
recommendations for 
assessment and psychological 
care

Psychologists

Adults (includes 
guideline specific to 
children and young 
people)

To assist psychologists in the provision of 
culturally competent, developmentally 
appropriate, and trans-affirmative psychological 
practice

American Psychological 
Association

https://www.apa.org/practice/guide
lines/transgender.pdf 1

Council for Choices 
in Healthcare in 
(COHERE) Finland 
2020 27

Guideline Finland

National guideline focusing on 
medical research and 
treatment methods for the 
treatment of gender dysphoria

All healthcare 
providers

Minors (<18) - 
guidelines for adults 
and minors 
developed together 
but published 
separately

To provide a recommendation on medical 
treatment methods for dysphoria associated with 
variations in gender identity of minors

Council for Choices in 
Healthcare in Finland

https://palveluvalikoima.fi/en/reco
mmendations#genderidentity 1

Danish Health 
Authority 2018 26 Guideline Denmark

National guideline covering all 
aspects of care and broad 
recommendations

All healthcare 
providers

All (includes chapter 
on under 18s)

To ensure a high quality and equal access to 
healthcare related to gender identity in Denmark. Danish Health Authority

https://www.sst.dk/-
/media/English/Publications/2018/G
uide-on-healthcare-related-to-
gender-
identity.ashx?sc_lang=en&hash=0FF
626604C50D5EED94852CA5D042A8E

3

de Vries 2006 25 Guideline Canada

Covers all aspects of care 
including assessment, 
psychosocial care and medical 
interventions

Health and social 
service professionals

Adolescents (not 
defined)

To provide professionals working with 
adolescents with gender-dysphoric feelings 
practical clinical guidelines for diagnosis and 
treatment.

Trans Care Project - 
initiative of Transcend 
Transgender Support & 
Education Society and 
Vancouver Coastal 
Health's Transgender 
Health Program

https://rainbowhealth.wpenginepo
wered.com/wp-
content/uploads/2009/05/Guideline
s-adolescent.pdf

1

Supplementary Table S1 - Guideline characteristics*
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Endocrine Society 
2017 11 Guideline International

Covers all aspects of hormone 
treatment and surgery, 
including assessment for these

Endocrinologists
All (includes sections 
on children and 
adolescents)

To make recommendations and suggestions, 
based on existing literature and clinical 
experience, that will enable treating physicians to 
maximize benefit and minimize risk when caring 
for individuals diagnosed with gender 
dysphoria/gender incongruence.

Endocrine Society https://doi.org/10.1210/jc.2017-
01658 2

European Society for 
Sexual Medicine 
(ESSM) 2020 14

Position 
statement Europe

Covers assessment and 
hormone treatments with 
emphasis on sexual functioning 
- includes general principles 
and treatment 
recommendations

European sexologists 
and healthcare 
providers who 
encounter trans 
people in clinical 
practice.

Adolescents and 
Adults

To provide an up-to-date overview of clinical 
consensus statements on trans health care with 
attention for sexual function and satisfaction.

European Society for 
Sexual Medicine

https://doi.org/10.1016/j.jsxm.2020.
01.012 1

Fisher 2014 28 Position 
Statement Italy

Covers psychological support 
and medical intervention 
including specific 
recommendations regarding 
hormone treatments

All healthcare 
providers Adolescents

To develop and subscribe Italian guidelines for 
treatment of gender dysphoria in adolescents, 
based on the ‘‘Dutch Approach’’, and in line with 
the Endocrine Society (ES), and the WPATH 
guidelines.

Fisher et al. (2014) https://doi.org/10.1007/s40618-014-
0077-6 1

Health Policy Project 
(HPP) 2015 15 Blueprint Asia and the 

Pacific

Covers all aspects of policy 
affecting trans people and 
includes specific guidance 
about assessment, 
psychological care and medical 
care

Health providers, 
policymakers and 
governments

All (includes section 
on children and 
adolescents)

To improve access to competent primary and 
specialised care for trans people in Asia and the 
Pacific.

The Health Policy Project 
(HPP), Asia Pacific 
Transgender Network 
APTN), United Nations 
Development Programme 
(UNDP)

https://www.undp.org/asia-
pacific/publications/blueprint-
provision-comprehensive-care-trans-
people-and-trans-communities-asia-
and-pacific

1

Norwegian 
Directorate of 
Health 2020 31

Guideline Norway

Naitonal guideline containing 
broad assessment and care 
recommendations and some 
criteria for medical treatments

Healthcare managers 
and staff working in 
general and specialist 
services

All (includes specific 
recommendations 
for children and 
young people)

To prepare recommendations on the treatment 
of gender dysphoria and gender incongruence, 
and to confirm the health services offered to 
people who experience gender incongruence.

Norwegian Directorate of 
Health

https://www.helsedirektoratet.no/r
etningslinjer/kjonnsinkongruens 1

Oliphant 2018 29, 30 Guidelines New Zealand

Includes principles for care and 
covers all aspects of care and 
includes specific 
recommendations regarding 
hormone treatments

All healthcare 
providers

All (includes specific 
recommendations 
for children and 
young people)

To present guidance for the provision of gender 
affirming health care in Aotearoa, New Zealand, 
which is in step with current practice and 
international standards.

Oliphant et al. (2018)

https://nzmj.org.nz/journal/vol-131-
no-1487/guidelines-for-gender-
affirming-healthcare-for-gender-
diverse-and-transgender-children-
young-people-and-adults-in-
aotearoa-new-z

2
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Pan American 
Health Organisation 
(PAHO) 2014 16

Blueprint The Caribbean

Covers all aspects of policy 
affecting trans people and 
includes specific guidance 
about assessment, 
psychological care and medical 
care

Health providers, 
programme planners 
and managers, 
policymakers, 
community leaders, 
and other 
stakeholders

All (includes section 
on children and 
adolescents)

To provide guidance on improving access to 
competent primary and specialized care for trans 
persons in the Latin American and Carribbean 
region

Pan American Health 
Organisation (PAHO), John 
Snow Inc. and WPATH are 
named as co-authors

https://www.paho.org/en/node/50
469 2

Royal Children's 
Hospital Melbourne 
(RCHM) 2018 23, 24

Guidelines Australia

Includes general principles and 
covers all aspects of care 
including specific 
recommendations regarding 
hormone treatments

All healthcare 
providers

Children and 
adolescents

To maximise quality care provision for trans and 
gender diverse children and adolescents across 
Australian

The Royal Children's 
Hospital, Melbourne

https://doi.org/10.5694/mja17.0104
4 1

Royal College of 
Psychiatrists 
(RCPsych) 1998 35

Guideline UK

Covers psychological 
assessment and management 
and broad recommendations 
about medical treatments

Psychiatrists Children and 
adolescents Not reported Royal College of 

Psychiatrists (UK)

http://web.archive.org/web/200705
03090525/http://www.symposion.c
om/ijt/ijtc0402.htm

1

Society for 
Adolescent Health 
and Medicine 
(SAHM) 2020 12

Position 
Statement International

Includes broad 
recommendations relating to 
care approach and model, and 
medical intervention - does not 
include specific treatment 
recommendations

All healthcare 
providers Young people Not reported Society for Adolescent 

Health and Medicine
https://doi.org/10.1016/j.jadohealth
.2020.03.016 1

South African HIV 
Clinicians Society 
(SAHCS) 2021 32, 33

Guideline South Africa

Covers all aspects of care and 
treatment and includes 
detailed guidance on hormone 
treatments

All healthcare 
providers, particularly 
those working in a 
primary care setting, 
public or private

All (includes sections 
on children and 
adolescents)

To provide evidence-informed best practice 
recommendations to enable South African 
healthcare providers to offer quality, affirming 
services to transgender and gender diverse 
clients. The term ‘client’, for the purposes of this 
guideline, includes service users, patients and 
participants.

South African HIV 
Clinicians Society

https://doi.org/10.4102/sajhivmed.v
22i1.1299 1

Spanish Society of 
Endocrinology and 
Nutrition (SSEN) 
2012 22

Guideline Spain
Covers assessment and 
treatment with main focus on 
hormone treatments

Not reported
All (includes section 
on children and 
adolescents)

To meet the need for implementing a 
coordinated action protocol for comprehensive 
health care for transgender people in the 
[Spanish] National Health System.

SSEN Identity and Sexual 
Differentiation Group 
(GIDSEEN) 

https://doi.org/10.1016/j.endonu.20
12.02.001 1
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Spanish Society of 
Endocrinology and 
Nutrition (SSEN) 
2015 21

Position 
Statement Spain

Sets out broad 
recommendations for 
evaluation and treatment (no 
specific details)

All healthcare 
providers

Children and 
adolescents

To set out recommendations for evaluation and 
treatment of gender dysphoria in children and 
adolescents.

SSEN Working Group on 
Gender Identity and 
Sexual Development 
(GIDSEEN)

https://doi.org/10.1016/j.endonu.20
15.03.004 1

Strang 2018 13 Guideline International

Covers all aspects of care but 
does not include specific 
guidance on hormone 
treatments 

Not reported

Adolescents (time of 
onset of puberty to 
age 19) with autism 
spectrum disorder 
and gender 
dysphoria

To develop initial clinical consensus guidelines for 
the care of adolescents with co-occuring autism 
spectrum disorder and gender non-
conformity/gender dysphoria.

Strang et al. (2018) https://doi.org/10.1080/15374416.2
016.1228462 1

Swedish National 
Board of Health and 
Welfare 2022 34

Guideline Sweden

National guideline covering all 
aspects of assessment and care 
including psychosocial care and 
hormone treatments

Health professionals 
in health care sector 
and decision-makers 
with responsibility for 
health care activities 
concerned

Children and 
adolescents

To contribute to good and equal care for children 
and young people with gender inequality and 
gender dysphoria.

Swedish National Board of 
Health and Welfare

https://www.socialstyrelsen.se/glob
alassets/sharepoint-
dokument/artikelkatalog/kunskapss
tod/2022-12-8302.pdf

2

University of 
California San 
Francisco (UCSF) 
2016 17

Guideline US

Covers all aspects of care 
including assessment, 
psychosocial care, medical and 
other interventions

All healthcare 
providers

All (includes chapter 
on children and 
adolescents)

To equip primary care providers and health 
systems with the tools and knowledge to meet 
the health care needs of their transgender and 
gender nonconforming patients.

Center of Excellence for 
Transgender Health, 
University of California, 
San Francisco
(UCSF)

https://transcare.ucsf.edu/guideline
s 2

World Professional 
Association for 
Transgender Health 
(WPATH) 2022 10

Guideline International

Covers all aspects of 
assessment, care and 
treatment including specific 
recommendations regarding 
medical treatment

All healthcare 
providers

All (includes sections 
on children and 
adolescents)

To provide clinical guidance to assist transgender 
and gender diverse people in accessing safe and 
effective pathways to achieving lasting personal 
comfort with their gendered selves with the aim 
of optimizing overall physical  health, 
psychological well-being, and self-fulfillment.

World Professional 
Association for 
Transgender Health 
(WPATH)

https://doi.org/10.1080/26895269.2
022.2100644 8

* The terminology and language used by guidelines has been retained in this summary
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ABSTRACT
Background Treatment to suppress or lessen effects of 
puberty are outlined in clinical guidelines for adolescents 
experiencing gender dysphoria/incongruence. Robust 
evidence concerning risks and benefits is lacking and 
there is a need to aggregate evidence as new studies are 
published.
Aim To identify and synthesise studies assessing 
the outcomes of puberty suppression in adolescents 
experiencing gender dysphoria/incongruence.
Methods A systematic review and narrative synthesis. 
Database searches (Medline, Embase, CINAHL, PsycINFO, 
Web of Science) were performed in April 2022, with 
results assessed independently by two reviewers. An 
adapted version of the Newcastle- Ottawa Scale for 
cohort studies was used to appraise study quality. 
Only moderate- quality and high- quality studies were 
synthesised. The Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses reporting guidelines were 
used.
Results 11 cohort, 8 cross- sectional and 31 pre- post 
studies were included (n=50). One cross- sectional study 
was high quality, 25 studies were moderate quality 
(including 5 cohort studies) and 24 were low quality. 
Synthesis of moderate- quality and high- quality studies 
showed consistent evidence demonstrating efficacy for 
suppressing puberty. Height increased in multiple studies, 
although not in line with expected growth. Multiple 
studies reported reductions in bone density during 
treatment. Limited and/or inconsistent evidence was 
found in relation to gender dysphoria, psychological and 
psychosocial health, body satisfaction, cardiometabolic 
risk, cognitive development and fertility.
Conclusions There is a lack of high- quality research 
assessing puberty suppression in adolescents 
experiencing gender dysphoria/incongruence. No 
conclusions can be drawn about the impact on 
gender dysphoria, mental and psychosocial health or 
cognitive development. Bone health and height may 
be compromised during treatment. More recent studies 
published since April 2022 until January 2024 also 
support the conclusions of this review.
PROSPERO registration number CRD42021289659.

INTRODUCTION
Over the last 10- 15 years, increasing numbers 
of children and adolescents experiencing gender 
dysphoria/incongruence are being referred to 
specialist paediatric gender services.1 2

Gender dysphoria/incongruence in childhood is 
associated with high rates of co- occurring mental 
health and psychosocial difficulties, which can 
affect health and well- being.3 Clinical guidelines 
recommend psychosocial care to alleviate gender- 
related distress and any co- occurring difficulties. 
For pubertal adolescents, medications to suppress 
or lessen effects of puberty are also outlined. 
Gonadotropin- releasing hormone analogues 
(GnRH- a) are used as first- line treatment, although 
other drugs with anti- androgenic properties 
including progestins and spironolactone are used in 
this population.4 5 The effects differ depending on 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Increasing numbers of children and adolescents 
experiencing gender dysphoria/incongruence 
are being referred to specialist gender services.

 ⇒ National and international guidelines have 
changed over time and outline that medications 
to suppress puberty can be considered for 
adolescents experiencing gender dysphoria/
incongruence.

 ⇒ Several systematic reviews report a limited 
evidence base for these treatments, and 
uncertainty about the benefits, risks and long- 
term effects.

WHAT THIS STUDY ADDS
 ⇒ No high- quality studies were identified that 
used an appropriate study design to assess the 
outcomes of puberty suppression in adolescents 
experiencing gender dysphoria/incongruence.

 ⇒ There is insufficient and/or inconsistent 
evidence about the effects of puberty 
suppression on gender- related outcomes, 
mental and psychosocial health, cognitive 
development, cardiometabolic risk, and fertility.

 ⇒ There is consistent moderate- quality evidence, 
although from mainly pre- post studies, that 
bone density and height may be compromised 
during treatment.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
POLICY OR PRACTICE

 ⇒ There is a lack of high- quality evidence to 
support the use of puberty suppression in 
adolescents experiencing gender dysphoria/
incongruence, and large well- designed research 
is needed.
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whether they are initiated in early puberty or mid- puberty, as 
well as the type of intervention used, with GnRH- a suppressing 
puberty when started early or suspending further progression 
when initiated in mid- puberty, and anti- androgens instead 
blocking specific downstream effects of sex hormones.4

Rationales for puberty suppression in the Dutch treatment 
protocol, which has informed practice internationally, were to 
alleviate worsening gender dysphoria, allow time for gender 
exploration, and pause development of secondary sex character-
istics to make passing in the desired gender role easier.6 Practice 
guidelines propose other indications for puberty suppression, 
including allowing time and/or capacity for decision- making 
about masculinising or feminising hormone interventions, and 
improving quality of life.4 7 8

Criteria in early treatment protocols for puberty suppression 
specified adolescents be at least age 12 years, at Tanner stage 2 
in puberty, experienced gender dysphoria in childhood which 
persisted and intensified during puberty and met criteria for 
diagnosis of gender dysphoria.6 It was also expected that any 
psychosocial difficulties that could interfere with treatment were 
managed.6 The World Professional Association for Transgender 
Health standards of care4 and other practice guidelines5 8 9 have 
broadened these criteria, for example, removing minimum age. 
However, other recent guidelines have taken a more cautious 
approach and restricted inclusion criteria in response to uncer-
tainties in the evidence base.7 10

Systematic reviews have consistently found mainly low- 
quality evidence, limited data on key outcomes or long- term 
follow- up.11–16 These reviews report that while puberty suppres-
sion may offer some benefit, there are concerns about the impact 
on bone health, and uncertainty regarding cognitive devel-
opment, psychosocial outcomes and cardiometabolic health. 
They conclude there is insufficient evidence to support clinical 
recommendations.

The proliferation of research in this area and lack of evidence 
to support practice means there is an ongoing need to aggre-
gate evidence. This systematic review aims to synthesise evidence 
published to April 2022 that reports outcomes of puberty 
suppression in adolescents experiencing gender dysphoria/
incongruence.

METHODS
The review forms part of a linked series examining the epidemi-
ology, care pathways, outcomes and experiences for children and 
adolescents experiencing gender dysphoria/incongruence and is 
reported according to the Preferred Reporting Items for System-
atic Reviews and Meta- Analyses (PRISMA) guidelines.17 The 
protocol was registered on PROSPERO (CRD42021289659.18

Search strategy
A single search strategy was used to identify studies comprising 
two combined concepts: ‘children’, which included all terms for 
children and adolescents and ‘gender dysphoria’, which included 
associated terms such as gender- related distress and gender 
incongruence, and gender identity terms including transgender, 
gender diverse and non- binary.

MEDLINE (online supplemental table S1), EMBASE and 
PsycINFO through OVID, CINAHL Complete through EBSCO, 
and Web of Science (Social Science Citation Index) were searched 
(13–23 May 2021 and updated on 27 April 2022).

Reference lists of included studies and relevant systematic 
reviews were assessed for inclusion.11–16 19 20

Inclusion criteria
The review included published research that reported outcomes 
of interventions used to suppress puberty for children and/
or adolescents experiencing gender dysphoria/incongruence 
(table 1).

Selection process
The results of database and other searches were uploaded to 
Covidence21 and screened independently by two reviewers. Full 
texts of potentially relevant articles were retrieved and reviewed 
against inclusion criteria by two reviewers independently. 
Disagreements were resolved through discussion and inclusion 
of a third reviewer.

Data extraction
Data on study characteristics, methods and reported outcomes 
were extracted into prepiloted data extraction templates by one 
reviewer and second- checked by another.

Study quality
Critical appraisal was undertaken by two reviewers inde-
pendently, with consensus reached through discussion and 
involvement of a third reviewer where necessary.

Quality was assessed using a modified version (online supple-
mental file 1) of the Newcastle- Ottawa Scale for cohort studies, a 
validated scale of eight items covering three domains: selection, 
comparability and outcome.22 Scale modification included not 
scoring certain question(s) for cross- sectional and single- group 
designs, or particular outcomes; specification of key confounders 
to assess comparability of cohorts; guidance regarding suffi-
ciency of follow- up and use of numerical scores for items and 
overall (maximum score 9 for cohorts, 8 for pre- post and cross- 
sectional studies with comparator). Total scores were calculated 
as percentages to account for different total scores (≤50% low 
quality, >50%–75% moderate quality, >75% high quality).

Synthesis
Narrative synthesis methods were used because of heteroge-
neity in study design, intervention, comparator, outcome and 
measurement. Due to high risk of bias in low- quality studies, 
these were excluded from the synthesis.

Table 1 Inclusion and exclusion criteria

Population Children and/or adolescents aged 0–18 years experiencing gender 
dysphoria, gender incongruence or referral to a gender identity 
service.
Studies of adults or a mixed population of adolescents and adults 
where treatment was initiated in childhood (<18 years).

Intervention GnRH- a, progestins and other anti- androgens used to suppress 
puberty or part of puberty (eg, menstrual suppression).

Comparator Any or none.

Outcomes Expected or desired physiological effects, side effects, gender 
dysphoria or other gender- related outcomes, mental/psychological 
health, physical health, psychosocial outcomes, cognitive outcomes, 
fertility.

Study design Clinical trials, cohort studies, case- control studies, cross- sectional 
studies, pre- post single- group design studies or service evaluations 
that provided treatment outcome data.
Case studies and case series were excluded.

Publication Studies published in the English language in a peer- reviewed journal.
Conference abstracts were excluded.

GnRH- a, gonadotropin- releasing hormone analogues.

P
rotected by copyright.

 on A
pril 10, 2024 at N

P
H

C
O

 / P
ublic H

ealth D
igital Library.

http://adc.bm
j.com

/
A

rch D
is C

hild: first published as 10.1136/archdischild-2023-326669 on 9 A
pril 2024. D

ow
nloaded from

 
Case 2:22-cv-00184-LCB-CWB   Document 558-38   Filed 05/27/24   Page 3 of 28

https://dx.doi.org/10.1136/archdischild-2023-326669
https://dx.doi.org/10.1136/archdischild-2023-326669
https://dx.doi.org/10.1136/archdischild-2023-326669
http://adc.bmj.com/


3Taylor J, et al. Arch Dis Child 2024;0:1–15. doi:10.1136/archdischild-2023-326669

Original research

When synthesising results by outcome domains, care was 
taken to differentiate between different study designs, compara-
tors and interventions. Where possible, potential differences in 
effects by birth- registered sex, treatment duration or treatment 
in early puberty versus late puberty were examined.

RESULTS
The database search yielded 28 147 records, 3181 of which 
were identified as potentially relevant for the linked system-
atic reviews and full texts reviewed. From these, 50 studies met 
inclusion criteria for this review (figure 1).

Study characteristics
Studies were published from 2006 to 2022 with the majority 
published in 2020–2022 (n=29). Studies were conducted in the 
Netherlands (n=17),23–39 the US (n=15),40–54 the UK (n=6),55–60 
Canada (n=4),61–64 three in Belgium65–67 and Israel68–70 and one 
in Brazil71 and Germany72 (online supplemental table S2).

The 50 studies included 11 cohorts comparing adolescents 
experiencing gender dysphoria/incongruence receiving puberty 
suppression with a comparator,35 39–42 45 49 50 52 56 72 8 cross- 
sectional with a comparator23 33 37 47 51 53 60 71 and 31 pre- post 
single group studies.24–32 34 36 38 43 44 46 48 54 55 57–59 61–70 More than 
half of studies (n=29) used retrospective chart review.

All but 4 studies selected adolescents experiencing gender 
dysphoria/incongruence from specialist gender or endocrinology 
services: 43 from single services (in Belgium, Israel, the Nether-
lands and the UK these were large regional or national services) 
and 3 from multiple US services.48–50 The other four included 
three US studies (national survey recruiting via community 
settings,53 clinical and community settings,51 US Military Health-
care Data Repository54) and a study from Brazil recruiting via 
Facebook.71

Overall, studies included 10 673 participants: 9404 were 
adolescents experiencing gender dysphoria/incongruence 
(4702 received puberty suppression, 4702 did not) and 1269 

other comparators. Comparator groups included adolescents or 
adults experiencing gender dysphoria/incongruence who had 
not received puberty suppression,35 39 40 42 51–53 60 71 72 untreated 
adolescents not experiencing gender dysphoria/incongru-
ence,36 47 50 both of these comparators23 33 37 56 or adolescents 
receiving treatment for a different medical reason.41 45 49

Most studies (n=39) assessed GnRH- a. In one, some 
participants received GnRH- a and some (birth- registered 
males) spironolactone.62 In another, GnRH- a or progestins/
anti- androgens were used but numbers taking each were not 
reported.40 Among the other 11 studies, 5 assessed effects of 
progestins (cyproterone acetate,66 67 lynestrenol,65 66 medroxy-
progesterone44 and levonorgestrel- releasing intrauterine 
system41) as alternatives to GnRH- a,41 44 65–67 1 assessed bicalut-
amide46 and 5 did not specify.43 52–54 71

Of the 50 studies, 29 reported outcomes for feminising or 
masculinising hormones as well as for puberty suppression, 
either by including a mixed sample of those receiving the two 
different interventions or by assessing those who progressed to 
hormones following puberty suppression.

The most frequently measured outcomes were puberty suppres-
sion (n=30) and physical health outcomes (n=27) (figure 2, 
online supplemental table S3). Gender- related outcomes and 
body image were measured in five and four studies, respectively. 
Psychological health was measured in 13 studies, psychosocial 
in 9 studies and cognitive/neurodevelopmental outcomes in 3 
studies. Side effects were reported in six, bone health in nine, 
and one study measured fertility.

Study quality
One cross- sectional study was rated high quality,37 25 
moderate quality23 24 29–32 34–36 39 48–51 54–59 64 65 67–69 and 24 low 
quality.25–28 33 38 40–47 52 53 60–63 66 70–72 Of the 11 cohort studies, 
which were the only studies to include a comparator and 
assess outcomes over time, only 5 were rated moderate quality 
(figure 2, online supplemental table S4).35 39 49 50 56

Figure 1 Study flow diagram.
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In most studies, there were concerns about sample represen-
tativeness due to single site recruitment, inclusion of a selected 
group and/or poor reporting of the eligible population. In 
studies including a comparator, most did not report or control 
for key differences between groups and only four used matched 
controls.23 33 41 47 Most studies presented results for birth- 
registered males and females separately or controlled for this. 
Few studies controlled for age or Tanner stage or co- interven-
tions that could influence outcomes.

Overall, studies used appropriate methods to ascertain expo-
sure and assess outcomes. Adequacy of follow- up was evident in 
18 studies, with multiple studies not reporting treatment dura-
tion, including participants receiving treatment at baseline, and 
not aligning follow- up with treatment initiation. Missing data 
at follow- up/analysis or poor reporting of this affected many 
studies.

Four studies did not report separate outcome data for adoles-
cents receiving puberty suppression or masculinising/feminising 
hormones.39 54 60 71 Two of these were of moderate quality and 
not included in the synthesis,39 54 one of which was the only 
study to assess fertility outcomes.39 One moderate- quality study 
assessed amplitude of click- evoked otoacoustic emissions.23 This 
was excluded from the synthesis on the basis of not being clini-
cally relevant.

Synthesis of outcomes
Gender dysphoria and body satisfaction
Two pre- post studies measured gender dysphoria and body satis-
faction (with primary and secondary sex or neutral body char-
acteristics) and reported no change before and after receiving 
treatment24 55 (table 2).

Psychological health
One cross- sectional37 and two pre- post studies24 55 measured 
symptoms of depression (n=1), anxiety (n=1), anger (n=1), 
internalising and externalising symptoms (n=3), suicide and/or 
self- harm (n=2) and psychological functioning (n=2).

Three studies assessed internalising and externalising symp-
toms with one reporting improvements in both (pre- post24), one 
improvement in internalising but not externalising symptoms 
when compared with adolescents under assessment by a gender 
service (cross- sectional37) and one observed no change in either 
(pre- post).55

For other psychological outcomes, there was either a single 
study, or two studies showing inconsistent results, with studies 
reporting either a small to moderate significant improvement or 
no change (table 2).

Psychosocial outcomes
One cohort56 and two pre- post24 55 studies measured psychoso-
cial functioning, one pre- post study assessed quality of life55 and 
one cross- sectional study measured peer- relations (table 2).37

For psychosocial functioning, both pre- post studies reported 
no clinically significant change at follow- up.24 55 The cohort 
study compared adolescents who were not immediately eligible 
for puberty suppression and received psychological support 
only, and adolescents who additionally received GnRH- a after 
6 months.56 Improvements were seen in both groups after 
6 months of psychological support. This improvement was 
maintained over time for those receiving psychological support 
only. For those receiving GnRH- a, further improvements were 
observed at 12 and 18 months. At 18 months, psychosocial func-
tioning in this group was considerably higher than in those still 
waiting for puberty suppression, and similar to adolescents not 

Figure 2 Outcome categories by study quality and design.
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experiencing gender dysphoria/incongruence. However, there 
were considerably fewer participants included at final follow- up.

There was no change in quality of life pre- post,55 and treated 
adolescents had better peer- relations compared with adoles-
cents under assessment at a gender service but poorer peer- 
relations than adolescents not experiencing gender dysphoria/
incongruence.37

Cognitive/neurodevelopmental outcomes
One cross- sectional study measured executive functioning and 
found no difference between adolescents who were treated for 
<1 year compared with those not treated, but worse executive 
functioning in those treated for >1 year compared with those 
not treated.51 A pre- post study found no differences in features 
typically associated with autism spectrum condition after treat-
ment (table 2).59

Physical health outcomes
Bone health
Five studies found decreases in bone mineral apparent 
density and z- scores pre- post treatment; however, absolute 
measures generally remained stable or increased/decreased 
slightly.29 32 34 55 58 Results were similar across birth- registered 
males and females.29 32 55 58 One study considered timing of treat-
ment, and found similar decreases among those starting GnRH- a 
in early or late puberty (table 3).32

Cardiometabolic health
Twelve pre- post studies measured body mass index (BMI), and in 
10 studies there was no evidence of a clinically significant change 
in BMI and/or BMI SD score.29 30 32 34 55 57 65 67–69 In one study, 
BMI increased for birth- registered males but not females.58 
Another study found BMI increased for birth- registered females 
who started GnRH- a in early puberty or mid- puberty, and birth- 
registered males in early puberty.36

Three studies assessed cholesterol markers, one after GnRH- a 
(no changes),34 one after cyproterone acetate (decrease in high- 
density lipoprotein (HDL) and triglycerides)67 and one after 
lynestrenol (decrease in HDL, increase in low- density lipopro-
tein).65 Three studies assessing GnRH- a reported blood pressure: 
two found similar systolic and diastolic blood pressure before 
and after treatment,34 68 and one found a non- clinically signifi-
cant increase in diastolic but not systolic blood pressure.69 Two 
studies measured markers of diabetes (fasting glucose, HbA1c 
and/or insulin) and noted no changes.65 67

Other physiological parameters
Five pre- post studies assessed other parameters from blood tests 
undertaken at baseline and follow- up,30 31 34 65 67 three in those 
treated with GnRH- a,30 31 34 one lynestrenol65 and one cypro-
terone acetate.67 Measurements included haemoglobin count 
(n=3), haematocrit percentage (n=3), creatinine (n=4), aspar-
tate aminotransferase (n=3), alanine aminotransferase (n=3), 
γ-glutamyl transferase (n=1), alkaline phosphatase (n=2), 
prolactin (n=2), free thyroxin (n=3), thyroid- stimulating 
hormone (n=3), sex hormone binding globulin (n=3), vitamin 
D levels (n=1), dehydroepiandrosterone sulfate (n=3) and 
androstenedione (n=2). For most outcomes, no changes were 
reported. Where there were changes, these were not consistent 
in direction across studies.

One pre- post study assessing GnRH- a reported QTc prolonga-
tion,64 and found no change in mean QTc, with no participants 
outside normal range.

Side effects
A cohort study of GnRH- a reported side effects including mild 
headaches or hot flushes (~20%) and moderate/severe head-
aches or hot flushes, mild fatigue, mood swings, weight gain and 
sleep problems (<10%) (table 3).55

Two studies assessed other medications and reported head-
aches and hot flushes as common and an increase in acne in a 
sample of birth- registered females receiving lynestrenol,65 and 
complaints of fatigue in birth- registered males receiving cypro-
terone acetate.67

Puberty suppression
Hormone levels
Hormone levels were reported in nine studies of GnRH- a (two 
cohort,49 50 seven pre- post30 34 36 48 55 68 69), two in birth- registered 
females,34 69 one in birth- registered males68 and six including 
both (table 4).30 36 48–50 55

Five studies reported decreases in luteinising hormone, follicle- 
stimulating hormone, oestradiol and testosterone after receiving 
GnRH- a.30 34 48 68 69 Another study, which reported luteinising 
and follicle- stimulating hormones, also found decreases in both 
pre- post.55 One study reported that where baseline levels were 
high due to puberty starting, decreases were reported in testos-
terone and oestradiol.36 One cohort study reporting pre- post 
data found smaller decreases in luteinising hormone, follicle- 
stimulating hormone, oestradiol and testosterone compared 
with other studies; however, it included a younger popula-
tion, some of who were likely prepubertal.50 The other cohort 
study included a comparator of adolescents with precocious 
puberty and found similar decreases in luteinising hormone and 
oestradiol.49

One pre- post study of lynestrenol (birth- registered females) 
found a decrease in luteinising hormones but not follicle- 
stimulating hormone, oestradiol or testosterone.65 One study of 
cyproterone acetate (birth- registered males) found no changes in 
luteinising hormone, follicle- stimulating hormone or oestradiol, 
but a decrease in total testosterone.67

Pubertal progression
Puberty development was reported in four studies (two cohort, 
two pre- post).30 35 49 67 One only included birth- registered 
males,67 and three included both birth- registered males and 
females.30 35 49

A cohort study assessing GnRH- a reported clinical pubertal 
escape in 2/21 adolescents treated for gender dysphoria/
incongruence, in the form of breast enlargement or testicular 
enlargement together with deepening of voice, compared with 
no children treated for precocious puberty.49 A pre- post study 
reported a decrease in testicular volume in birth- registered 
males, but unclear results with regard to breast development in 
birth- registered females (most started treatment at Tanner stage 
4–5).30 A pre- post study of birth- registered males using cypro-
terone acetate reported decreases in facial shaving and sponta-
neous erections.67

A cohort study assessed whether secondary sex characteris-
tics differed depending on receipt or timing of GnRH- a, and 
whether this affected which surgical interventions/techniques 
were later used.35 The study found breast size was smallest in 
birth- registered females who received GnRH- a in Tanner stage 
2/3 and largest in untreated participants. Those treated early 
in puberty were less likely to require a mastectomy and when 
surgery was required it was less burdensome. In birth- registered 
males, penile length was greater in those who received GnRH- a 
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at Tanner stage 4/5 compared with Tanner stage 2/3, and greatest 
in untreated participants.35 Those who received GnRH- a early 
required more invasive vaginoplasty techniques than those who 
received it later or not at all.

Menstrual suppression
Three studies (one cohort, two pre- post) measured menstrual 
suppression in birth- registered females, and found full suppres-
sion at follow- up,30 49 55 which was similar to the effect seen in 
those with precocious puberty in the cohort study.49

Height/Growth
Eleven studies (1 cohort,50 10 pre- post29 30 32 34 36 55 57 58 65 67) 
reported height, nine after GnRH- a,29 30 32 34 36 50 55 57 58 one 
lynestrenol65 and one cyproterone acetate.67 The cohort study 
found a similar height velocity between the GnRH- a group 
and adolescent controls.50 Six studies reported height Z or SD 
score29 30 34 55 57 67 with two studies finding no change,34 55 two 
a decrease for birth- registered males but not females,29 57 one 
a decrease across birth- registered males and females30 and one 
a decrease in birth- registered males with cyproterone acetate.67 
Absolute measures of height generally increased slightly or 
remained the same.29 30 32 34 36 58 65 67

Body composition
Two studies reported changes in body composition pre- 
post,30 57 reporting a significant decrease in lean mass SD score57 
and percentage30 in males and females. One also measured 
body fat percentage and reported significant increases in both 
groups.30

Bone geometry
One pre- post study measured the subperiosteal width and 
endocortical diameter of the hip bone and found that in birth- 
registered males these increased in those starting GnRH- a in 
early puberty and mid- puberty, but only in the early puberty 
group for birth- registered females.36

DISCUSSION
This systematic review identified 50 studies reporting outcomes 
relating to puberty suppression in adolescents experiencing 
gender dysphoria/incongruence. No high- quality studies using 
an appropriate design were identified, and only four measured 
gender dysphoria as an outcome. Only 5 of the 11 cohort studies, 
which were the only studies to compare groups over time, were 
rated as moderate quality.35 40 49 50 56

There was evidence from multiple mainly pre- post studies that 
puberty suppression exerts its expected physiological effect, as 
previously demonstrated in children with precocious puberty.73 
In adolescents experiencing gender dysphoria/incongruence, 
puberty suppression is initiated at different stages of puberty,74 
and two studies found that the effects on secondary sex charac-
teristics may vary depending on whether treatment is initiated 
in early puberty versus mid- puberty, with potentially different 
outcomes for birth- registered males and females.30 35 Multiple 
studies also found that bone density is compromised during 
puberty suppression, and gains in height may lag behind that 
seen in other adolescents. High- quality research is needed to 
confirm these findings; however, these potential risks should be 
explained to adolescents considering puberty suppression.

These findings add to other systematic reviews in concluding 
there is insufficient and/or inconsistent evidence about the effects 
of puberty suppression on gender dysphoria, body satisfaction, 

psychological and psychosocial health, cognitive development, 
cardiometabolic risk and fertility.11–16 Regarding psychological 
health, one recent systematic review14 reported some evidence 
of benefit while others have not. The results in this review found 
no consistent evidence of benefit. Inclusion of only moderate- 
quality to high- quality studies may explain this difference, as 8 
of the 12 studies reporting psychological outcomes were rated 
as low- quality.

The lack of representativeness of samples and comparability 
of selected control groups were key concerns across studies. 
Only one study attempted to compare puberty suppression with 
psychosocial care, which is the only other treatment offered for 
gender dysphoria/incongruence in childhood, and this included 
a small sample, limited analyses, and little detail about the inter-
vention.56 Other studies lacked information about any psycho-
logical care provided to participants, and in studies that included 
a comparator there was limited information about any differ-
ences between groups. Large, well- designed studies with appro-
priate comparators that enable long- term outcomes of puberty 
suppression to be measured are needed.

Many studies reported effects of both puberty suppressants 
and hormones used in later adolescence for feminisation/mascu-
linisation. In adolescents, GnRH- a often continues during 
hormone treatment,74 or for adolescents who do not receive 
puberty suppression, GnRH- a or other anti- androgens may 
be offered at initiation of hormones.66 This makes long- term 
follow- up of puberty suppression difficult to assess, including 
any differences between the types of interventions that are 
offered and when these are initiated, and the few studies 
reporting long- term outcomes either did not control for this or 
reported overall effects for both interventions. Although recent 
studies suggest nearly all adolescents who receive puberty 
suppression go on to feminising/masculinising hormones,74–76 
research is still needed to assess whether suppression will 
have any lasting effects for those who do not. Aggregation of 
studies reporting proportions of adolescents who progress to 
hormones and reasons for discontinuation would also offer 
useful insights.

Included studies assessed different outcomes across various 
outcome domains and employed multiple different measures. 
Agreement about the primary aim and related core outcomes 
of puberty suppression in this population would help to ensure 
studies measure key outcomes and facilitate future aggregation 
of evidence. Expert consensus recommendations to guide the 
methods and domains for assessing the neurodevelopmental 
effects of puberty suppression have been developed77; however, 
there is currently no agreement across other outcome domains.

Strengths and limitations
Strengths include a published protocol with robust search strat-
egies, use of PRISMA guidelines and comprehensive synthesis 
of moderate and high quality studies. Poor reporting across 
studies may have resulted in moderate- quality studies being 
rated low- quality and excluded from synthesis. As searches were 
conducted up to April 2022, this review does not include more 
recently published studies. However, the findings are in line with 
previous reviews despite the inclusion of numerous additional 
studies. In an update of the National Institute for Health and 
Care Excellence evidence review of GnRH- a performed in April 
2023,78 nine additional studies were identified, two of which 
they felt might materially affect their conclusions.72 74 One was 
already included in this review,72 and the other examined treat-
ment trajectories which was not an outcome of interest.74
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Of other studies that we are aware have been published since 
April 2022 until January 2024, very few used a cohort design 
or an appropriate comparator and were of a similar low quality 
to moderate quality as the studies summarised in this review. 
Of those likely to contribute new data for synthesis, five exam-
ined physical growth and development,79–83 one cardiometabolic 
health84 and one psychological health.85 The latter, a study from 
the US, found that adolescents who received puberty suppres-
sion before assessment for masculinising or feminising hormones 
had fewer symptoms of depression, anxiety, stress and suicidal 
thoughts compared with those who had not received puberty 
suppression. A sensitivity analysis found similar results, although 
no difference in suicidal thoughts.85 Adding this study would 
provide no further clarity about whether puberty suppression 
improves psychological health due to the inconsistency of results 
between studies, and the limited high- quality research measuring 
these outcomes.

Two studies from the Netherlands found that height growth 
and bone maturation both decelerated during GnRH- a treat-
ment,80 81 and a third assessing only bone health found the 
same.83 A Belgian study found stable height growth in birth- 
registered females but deceleration in birth- registered males.82 
These studies add strength to the conclusion that bone health 
and adult height may be compromised during GnRH- a, although 
like in previous studies the participants went on to receive 
masculinising or feminising hormones, and therefore the long- 
term outcomes of puberty suppression alone were not possible 
to determine.

Another new study, also from the Netherlands, assessed 
changes in body composition.79 This found that in both birth- 
registered males and females lean mass z- scores decreased during 
puberty suppression and fat mass z- scores increased, although 
the rate and duration of change differed by birth- registered sex. 
These changes were also found in the two studies synthesised,30 57 
but as all three included no comparator uncertainty continues 
about the effect of puberty suppression on body composition.

A large study of adults in the US examined whether receipt of 
hormone interventions during adolescence was associated with 
cardiometabolic- related diagnoses, and for GnRH- a found no 
statistically significant differences for any diagnosis.84 However, 
the study uses a retrospective cross- sectional design and is the 
only study to have examined cardiometabolic diagnoses, so no 
conclusions can be drawn about these outcomes.

To our knowledge, there are no additional moderate- quality or 
high- quality studies that have measured psychosocial or fertility 
outcomes, and only a single study assessing cognitive effects 
which measured a different outcome (white matter microstruc-
ture) to those included in this review.86

Conclusions
There are no high- quality studies using an appropriate study 
design that assess outcomes of puberty suppression in adoles-
cents experiencing gender dysphoria/incongruence. No conclu-
sions can be drawn about the effect on gender- related outcomes, 
psychological and psychosocial health, cognitive development 
or fertility. Bone health and height may be compromised during 
treatment. High- quality research and agreement on the core 
outcomes of puberty suppression are needed.
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NEWCASTLE - OTTAWA QUALITY ASSESSMENT SCALE 
(Adapted cohort study scale) 
 
Adapted from Wells G, Shea B, O'Connell D, et al. (2021) The Newcastle-Ottawa Scale (NOS) for 
assessing the quality of nonrandomised studies in meta-analyses. Available at 
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp 
 
Selection 
 
1) Representativeness of the paediatric gender dysphoric group 
Score 1 if: 
a) truly representative of the average child or adolescent with gender dysphoria / incongruence, e.g., 
nationally representative community sample, population-based medical database, national gender 
service, multiple gender services covering different localities   
 
Score 0.5 if: 
b) somewhat representative of the average child or adolescent with gender dysphoria / 
incongruence, e.g., single gender service (in a country where there are several), locality 
representative community sample 
 
Score 0 if: 
c) a selected group of users e.g., convenience sample, self-selection, sub-sample due to data 
availability 
or 
d) no description of the derivation of the cohort 
 
Q1. TIP: If paper does not include information on sample size / representativeness / response rate 
in relation to eligible clinic population, score 0 as we must assume it is a selected group of users. 
 
Q1. NOTE: When scoring take into consideration that puberty blockers are not available to pre-
pubertal children and cross-sex hormones not until mid-adolescence, therefore an adolescent 
sample would be representative of those seeking medical treatment for gender dysphoria. 
 
 
2) Selection of the non-exposed group 
Score 1 if: 
a) drawn from the same community as the exposed group  
 
Score 0.5 if: 
b) drawn from a different source that is comparable e.g., population norms for all adolescents or 
matched cisgender controls where outcome is expected to be the same for both groups such as BMI 
or adult height 
 
Score 0 if: 
c) drawn from a different source that is not comparable e.g., cisgender population for studies 
measuring psychosocial outcomes 
or 
d) no description of the derivation of the non-exposed cohort 
 
Score N/A if: 
e) single group study (e.g., pre-post treatment design) 
 
Q2. TIP: Some studies include two plus comparator groups – score 1 if all appropriate, score 0.5 if 
mix of comparable and non-comparable, and score 0 if none are comparable. 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Arch Dis Child

 doi: 10.1136/archdischild-2023-326669–15.:10 2024;Arch Dis Child, et al. Taylor J

Case 2:22-cv-00184-LCB-CWB   Document 558-38   Filed 05/27/24   Page 17 of 28



 
 
 
 
3) Ascertainment of exposure (medical treatment for gender dysphoria) 
Score 1 if: 
a) secure record, e.g., clinic or medical records 
or 
b) structured interview 
 
Score 0 if: 
c) written self-report 
or 
d) no description 
 
Q3. TIP: Use of medical records can be inferred from methods reporting overall, e.g., if sample 
eligibility was based on medical records and this includes treatment, or if detailed treatment 
information provided from medical records. 
 
 
4) Demonstration that outcome of interest was not present at start of study 
Score 1 if: 
a) yes 
 
Score 0 if: 
b) no 
 
Score N/A if: 
c) study is measuring an outcome such as quality of life or severity of anxiety for which 
there would be an intrinsic value for each participant at any time during the study 
 
 
Comparability 
 
5) Comparability of cohorts based on the design (e.g., matched controls, inclusion criteria) or 
analysis (e.g., propensity score matching, regression analysis) 
 
PART A 
Score 1 if: 
a) study controls for [age OR puberty stage] AND [natal sex OR gender] 
 
Score 0.5 if: 
b) one (but not both) of the above confounders is controlled for 
or 
c) other important sociodemographic confounders are controlled for, e.g., family support for studies 
measuring mental health / psychosocial outcomes 
 
Score 0 if: 
d) study does not control for important sociodemographic confounders 
 
PART B 
Score 1 if: 
a) study controls for co-interventions expected to affect the outcome(s), e.g., psychosocial support, 
psychiatric medication, use of other medication likely to alter outcome (e.g., contraceptive pill), 
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other aid or intervention designed to address gender dysphoria or to modify body (e.g., social 
transition, binders, voice therapy) 
or 
b) there are no co-interventions that are expected to affect the outcome(s) 
 
Score 0.5 if: 
c) at least one (but not all) of the important co-intervention confounders are controlled for 
 
Score 0 if: 
d) study does not control for important co-intervention confounders 
 
 
Q5. TIP (from manual): Statements of no differences between groups or that differences were not 
statistically significant are not sufficient for establishing comparability. 
This question needs to be answered for single group studies (i.e., how do these studies control for 
potential demographic and treatment confounders that occur between baseline and follow-up). 
 
 
Outcome 
 
6) Assessment of outcome 
Score 1 if: 
a) validated scale or standardised assessment tool/method 
or 
b) record linkage, e.g., medical/clinic/administrative records 
 
Score 0.5 if: 
c) combination of validated / standardised and non-validated / unstandardised assessment methods  
 
Score 0 if: 
d) self-report 
or 
e) no description 
 
 
7) Was follow-up long enough for outcomes to occur? 
Score 1 if: 
a) follow-up is sufficient for all reported outcomes 
 
Guidance on follow-up: 
For puberty suppressants follow-up should be at least 3 months to assess desired / expected effect, 
gender dysphoria / incongruence or psychosocial outcomes. 
 
For cross-sex hormones follow-up should be at least 6 months to assess desired / expected effect, 
gender dysphoria / incongruence, or psychosocial outcomes. 
 
For both treatments, follow-up should be at least 3 months to assess safety, side-effects or 
cardiometabolic risk; and at least 12 months for cognitive development, bone health or fertility. 
 
Score 0.5 if: 
b) follow-up is sufficient for some outcomes but not others, e.g., studies that examine multiple 
outcomes requiring different follow-up 
or 
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c) follow-up is sufficient for some participants but not others, e.g., where follow-up or treatment 
duration varies between participants 
 
Score 0 if: 
d) follow-up is not sufficient 
or 
e) no clear description, e.g., follow-up duration unclear 
 
Score N/A if: 
f) cross-sectional design (i.e., no follow-up) 
 
 
8) Adequacy of follow up of cohorts 
Score 1 if: 
a) complete follow up or all subjects accounted for in analysis of outcomes 
or 
b) subjects lost to follow up or outcome analyses unlikely to introduce bias - small number lost 
(≤10%) or description provided of those lost justifies that there is no potential bias due to loss to 
follow-up 
 
Score 0.5 if: 
c) there are multiple sufficient follow-up timepoints (based on Q7) and follow-up is adequate for 
some but not others, e.g., all retained at 12 months but considerable attrition at 24 months 
 
Score 0 if: 
c) follow up / analysis rate < 90% and no description of those lost 
or 
d) no statement 
 
 
 
TOTAL SCORING 
Cohort studies – total score = 8 
Pre-post single group studies – total score = 7 (Q2 not relevant) 
Cross-sectional studies with comparators – total score = 7 (Q7 not relevant) 
 
Any study for which Q4 is relevant, total score would be as above plus 1 
 
Low:  ≤ 50% 
Moderate: >50 to 75% 
High – > 75% 
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Supplementary Table S1: Final search strategy for Ovid MEDLINE  

 

1     exp Child/ or Child Behavior/ or Child Health/ or Child Welfare/ or Psychology, Child/ or Child 

Psychiatry/ or Child Health Services/ or Child Development/ (1984459) 

2     Minors/ (2638) 

3     (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or girlhood$ or kid or kids 

or youngster$ or emerging adult$).ti,ab,kf,jn. (1862660) 

4     (young$ adj (people$ or person$1 or adult$ or man$1 or men$1 or woman$ or women$ or 

male$1 or female$1)).ti,ab,kf,jn. (224878) 

5     pediatrics/ (55388) 

6     (pediatric$ or paediatric$ or peadiatric$).ti,ab,kf,jn. (543516) 

7     Adolescent/ or Adolescent Behavior/ or Adolescent Health/ or Psychology, Adolescent/ or 

Adolescent Psychiatry/ or Adolescent Health Services/ or Adolescent Medicine/ or Adolescent 

Development/ (2088552) 

8     Puberty/ (13562) 

9     (adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or pubert$ or prepubert$ or 

postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or preadolescen$ or juvenil$ or 

youth$ or underage$ or under-age$).ti,ab,kf,jn. (522801) 

10     Schools/ or Schools, Nursery/ (42221) 

11     exp Child Day Care Centers/ or Child Care/ (11287) 

12     (school$ or highschool$ or preschool$ or kindergar$ or nursery or nurseries or 

pupil$1).ti,ab,kf,jn. (356157) 

13     or/1-12 (4333601) 

14     Gender Dysphoria/ (581) 

15     "Sexual and Gender Disorders"/ (79) 

16     Transsexualism/ (3895) 

17     Transgender Persons/ (3835) 

18     Health Services for Transgender Persons/ (152) 

19     exp Sex Reassignment Procedures/ (969) 

20     "Sexual and Gender Minorities"/ (4924) 

21     ((gender$ and dysphori$) or (gender$ adj5 incongru$) or sexual dysphori$).ti,ab,kf. (1784) 

22     (gender$ adj (disorder$ or identi$)).ti,ab,kf. or (gender identity/ and dysphori$.ti,ab,kf.) (4568) 

23     (GID or GIDS or GIDC or GIDCS).ti,ab,kf. (456) 

24     (gender$ adj5 (confusion or confused or questioning or distress$ or discomfort)).ti,ab,kf. (980) 

25     (gender$ adj5 (minority or minorities)).ti,ab,kf. (1593) 

26     (gender$ adj5 (variant$ or variance$ or nonconform$ or non-conform$ or diverse or diversity 

or atypical$)).ti,ab,kf. (3409) 

27     (non-binary or nonbinary or enby or genderqueer or gender-queer or neutrois).ti,ab,kf. (796) 

28     (agender$ or genderless$ or gender-less$ or genderfree or gender-free or ungender$ or un-

gender$ or non-gender$ or nongender$ or bigender$ or bi-gender$ or dual gender$ or dualgender$ 

or demi-gender$ or demigender$ or genderfluid$ or gender-fluid$ or trigender$ or tri-

gender$).ti,ab,kf. (315) 

29     two spirit$.ti,ab,kf. (84) 

30     (trans adj3 (female$ or feminin$ or woman$ or women$ or male$1 or man or mans or men or 

mens or masculin$ or person$1 or peopl$ or population$ or individual$)).ti,ab,kf. (1362) 

31     (transgend$ or trans-gend$ or transex$ or transsex$ or trans-sex$ or transfemale$ or 

transfeminin$ or transwom$ or transmale$ or transman$ or transmasculin$ or transmen$ or 

transperson$ or transpeopl$ or transpopulation$ or transindividual$).ti,ab,kf. (10832) 
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32     (trans adj3 identi$).ti,ab,kf. or (gender identity/ and trans.ti,ab,kf.) or (trans and 

dysphori$).ti,ab,kf. (1447) 

33     (crossgender$ or cross-gender$ or crossex$ or crosssex$ or cross-sex$).ti,ab,kf. (836) 

34     ((sex or gender$) adj3 (reassign$ or re-assign$ or affirm$ or confirm$ or transition$)).ti,ab,kf. 

(3963) 

35     ((gender$ or sex) adj (change or changes or changing or changed)).ti,ab,kf. (825) 

36     (detransition$ or de-transition$ or desister$ or de-sister$).ti,ab,kf. (134) 

37     ((desist$ or persist$) adj5 (transition$ or trans or dysphori$)).ti,ab,kf. (823) 

38     or/14-37 (28731) 

39     (trans and (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or girlhood$ or 

kid or kids or youngster$ or young$ people$ or young$ person$ or young$ adult$ or young$ man$1 

or young$ men$1 or young$ woman$ or young$ women$ or young$ male$1 or young$ female$ or 

adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or pubert$ or prepubert$ or 

postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or preadolescen$ or juvenil$ or 

youth$ or emerging adult$ or underage$ or under-age$ or school$ or highschool$ or preschool$ or 

kindergar$ or nursery or nurseries or pupil$1 or pediatric$ or paediatric$ or peadiatric$)).ti. (339) 

40     (trans adj5 (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or girlhood$ or 

kid or kids or youngster$ or young$ people$ or young$ person$ or young$ adult$ or young$ man$1 

or young$ men$1 or young$ woman$ or young$ women$ or young$ male$1 or young$ female$ or 

adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or pubert$ or prepubert$ or 

postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or preadolescen$ or juvenil$ or 

youth$ or emerging adult$ or underage$ or under-age$ or school$ or highschool$ or preschool$ or 

kindergar$ or nursery or nurseries or pupil$1 or pediatric$ or paediatric$ or peadiatric$)).ab,kf. (397) 

41     (transchild$ or transminor$ or transboy$ or transgirl$ or transkid or transkids or transyoung$ 

or transyouth$ or transteen$ or transtween$ or transadoles$ or transjuvenil$).ti,ab,kf. (15) 

42     13 and 38 (9819) 

43     39 or 40 or 41 or 42 (10343) 

44     exp animals/ not humans/ (4823832) 

45     (editorial or news or comment or case reports).pt. or case report.ti. (3692318) 

46     43 not (44 or 45) (9429) 

47     limit 46 to english language (9029) 

 

Key to Ovid symbols and commands: 

$ Unlimited right-hand truncation symbol 

$N  Limited right-hand truncation - restricts the number of characters following the word to N 

ti,ab,kf,  Searches are restricted to the Title (ti), Abstract (ab), Keyword Heading Word (kf) fields 

.jn Searches are restricted to the Journal name field  

adj Retrieves records that contain terms next to each other (in the shown order) 

adjN Retrieves records that contain terms (in any order) within a specified number (N) of words of 

each other 

/ Searches are restricted to the Subject Heading field  

exp The subject heading is exploded 

pt. Search is restricted to the publication type field 

or/1-12 Combines sets 1 to 12 using OR 
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Study ID Country Relevant study aim* Setting Population* Primary sample (size (age; birth-registered sex**))
Puberty 
suppressant 
hormones

Cross-sex 
hormones

Intervention GnRHa Progestins Others Comparator Comparator category Other control group (size (age; 
gender))

Study design Study follow-up Data collection period

Achille 2020 US To examine the associations of endocrine intervention with 
depression and quality of life scores over time in transgender youths

Paediatric endocrine department for 
gender dysphoria

Children and adolescents age 9-25 years referred to the 
department for gender dysphoria

50 (mean age 16.2 (SD 2.2); 33 birth-registered females, 17 
birth-registered males)

Yes Yes Puberty suppressants and/or cross-sex 
hormones

Yes Yes Yes Participants who had received nothing 
at all or only cross sex-hormones.

Non-exposed 
individuals from 
primary sample

N/A Prospective cohort 
study

Baseline and two follow-ups at ~6-monthly intervals (time-
points not linked to treatment initiation)

Questionnaires completed 
between Dec 2013 to Dec 
2018

Akgul 2019 US
To evaluate the experience of menstruating gender minority youth 
with the levonorgestrel-releasing intrauterine system (LNG-IUS) as a 
method of menstrual suppression

Adolescent division at a children's 
hospital

Gender minority youth age 12-22 who self-selected LNG-IUS for 
menstrual suppression

30 (20 matched with controls: mean age 16.6 range 13-19; 
19 transgender, 1 agender; 10 unmatched mean age 14.9 
range 13-17; 1 transgender, 8 agender, 1 gender fluid)

Yes No Levonorgestrel-releasing intrauterine 
system (LNG-IUS)

No Yes No

Adolescents receiving the same 
intervention for non-contraceptive 
reasons matched for age and time of 
insertion.

Other control group 20 girls (mean age 16.9 (SD 1.5)) Retrospective cohort 
study

Baseline, and all follow-up contacts during study period (period 
not specified - treatment duration range 1-32 months)

Selected intervention between 
Jun 2014 to Jan 2018

Becker-Hebly 2020 Germany
To describe how dimensions of psychosocial health are distributed 
among different intervention groups of adolescents with a gender 
dysphoria diagnosis before and after treatment

Gender identity service for children and 
adolescents

Young people age 11 and over who were seeking and eligible for 
medication interventions

75 (mean age at baseline 15.56 range 11-18; 64 birth-
registered female, 11 birth-registered male)

Yes Yes GnRHa; cross-sex hormones and GnRHa; 
cross-sex hormones and surgery

Yes No No No hormone treatment
Non-exposed 
individuals from 
primary sample

N/A Retrospective cohort 
study

Baseline (at intake) and single follow-up (follow-up ranged 13 to 
38 months after baseline, mean 21.4 months - not linked to 
treatment start)

Clinical entry Sep 2013 to Jun 
2017 (follow-up to Mar 2018)

Costa 2015 UK To assess the global functioning of adolescents with gender dysphoria 
after psychological support and puberty suppression

Paediatric gender identity service Adolescents referred to the service who completed the 
diagnostic procedure

201 (mean age 15.52 range 12-17; birth-registered male / 
female ratio = 1:1.6)

Yes No Psychological support and puberty 
suppressants (GnRHa)

Yes No No

Sample of adolescents without 
observed psychological/ psychiatric 
symptoms (recruited via paediatric 
mental health services)

Non-exposed 
individuals from 
primary sample; Other 
control group

n=169 Prospective cohort 
study

Baseline and 6, 12 and 18 month follow-up Referred between 2010 and 
2014

de Nie 2022 Netherlands
To evaluate the influence of puberty suppression and/or gender 
affirming hormonal treatment on exocrine testicular function in 
transgender women

Center for Gender Dysphoria for all 
ages

Transgender women who underwent bilateral orchiectomy 
combined with vaginoplasty

214 (mean age at time of surgery 29.6 years SD 12.4) Yes Yes Puberty suppressants and/or cross-sex 
hormones intiated in adolescence

Yes Yes No Hormones initiated in adulthood

Individuals from 
primary sample 
receiving hormones in 
adulthood

N/A Retrospective cohort 
study

Single time-point Underwent surgery from 2006 
to 2019

Grimstad 2021b US To identify the impact of oxandrolone in the presence or absence of 
GnRHa on adult height in trans-masculine youth

Multi-disciplinary gender clinic at 
paediatric medical centre

Sex assigned female at birth and diagnosis of gender dysphoria 
and whose final adult heights were available

154 (mean age of referral 15.7 SD 1.9) Yes Yes
Oxandrolone with or without GnRHa; 
Testosterone with or without GnRHa; 
GnRHa only; Progesterone only

Yes No No No hormone therapy
Non-exposed 
individuals from 
primary sample

N/A Retrospective cohort 
study

All heights available in the medical record were collected up to 
adult height

Seen between 2013 and 2018 
(data collected to 2020)

Mejia-Otero 2021 US To analyse the effectiveness of GnRHa in suppressing the 
hypothalamic-pituitary gonadal axis in transgender adolescents

Gender clinic for youth at children's 
hospital

Transgender youth treated with GnRHa for puberty suppression 
who had undergone blood tests at baseline and 2-12 months 
after treatment

30 (mean age 13.0 SD 2.1; 17 birth-registered male, 13 
birth-registered female)

Yes No GnRHa Yes No No Children with central precocious 
puberty treated with GnRHa

Other control group (21 girls, mean age 6.3 (SD 2.3); 9 
boys, mean age 9.6 (SD 1.0))

Retrospective cohort 
study

Baseline and single follow-up (mean 5.2 months SD 1.9 in 
transgender group, 5.9 months SD 2.9 in controls)

Seen between Jan 2014 and 
Jun 2018

Pine-Twaddell 2022 US To present retrospective data on clinical and biochemical outcomes of 
extended Histrelin implant use in adolescents with gender dysphoria

Two paediatric centres Patients with gender dysphoria with Histrelin implant in place 
for 17 months or longer

42 (mean age at presentation 11.6 SD 2.4; 22 birth-
registered female, 20 birth-registered male)

Yes No Histrelin implant (GnRHa) Yes No No Children with central precocious 
puberty with Histrelin implant

Other control group n=7 Retrospective cohort 
study

Baseline and single follow-up (17 to 65 months post-insertion) Seen between Jan 2010 and 
Dec 2020

Schulmeister 2022 US To quantify the growth of transgender and gender diverse youth 
starting GnRHa therapy

Four children's hospital-based gender 
specialty clinics

Transgender and gender diverse youth initiating GnRHa 
treatment for puberty suppression (included if treatment 
duration 10-14 months)

55 (mean age at GnRHa start 11.5 range 9.0-14.5; 26 birth-
registered male, 29 birth-registered female)

Yes No GnRHa Yes No No
Prepubertal adolescents presumed not 
to have gender dysphoria not receiving 
hormone treatment

Other control group 226 (mean 11.0 (SD 2.8); 118 
males, 108 females)

Prospective cohort 
study

Baseline, 6 and 12 month follow-up Recruited between Jul 2016 
and Sep 2018

Tordoff 2022 US
To investigate whether initiation of puberty blockers and gender-
affirming hormones is associated with changes in depression, anxiety, 
and suicidality in transgender and nonbinary youths

Urban multidisciplinary children's 
gender clinic

Transgender and nonbinary adolescents and young adults who 
completed the initial clinic appointment

104 (mean age 15.8 range 13-20; 63 trans males, 27 trans 
females, 10 nonbinary / fluid, 4 don't know)

Yes Yes Puberty suppressants and cross-sex 
hormones

Not stated Not stated Not stated No hormone treatment
Non-exposed 
individuals from 
primary sample

N/A Prospective cohort 
study

Baseline (initial appointment), 3, 6 and 12 month follow-up 
(follow-up timepoints not linked to initiation of medical 
intervention)

Initial appointment from Aug 
2017 to Jun 2018

van de Grift 2020 Netherlands
To describe the development of sex characteristics in a transgender 
adolescent cohort of early and later-initiated puberty suppressant 
treatement compared with young adults without treatment

Patients were identified using local 
registries (single centre)

Adolescents with gender dysphoria who initiated and continued 
puberty supppression treatment, and were less than age 18 at 
initiation

300 (mean age at start of puberty suppressants 15 SD 2.0; 
184 birth-registered female, 116 birth-registered male)

Yes Yes Puberty suppressants and cross-sex 
hormones

Yes No No No puberty suppressants
Non-exposed 
individuals from 
primary sample

N/A Retrospective cohort 
study

Baseline, and follow-ups at initiation of cross-sex hormones
Sought treatment from 2006 
to 2013 (data collected until 
2018)

Carmichael 2021 UK
To evaluate the benefits and risks for physical and mental health and 
wellbeing of mid-pubertal suppression in adolescents with gender 
dysphoria

Paediatric gender identity service 12-15 year olds with persistent and severe gender dysphoria 
who requested and were eligible for puberty suppressants

44 (median age at consent 13.6 years; 25 birth-registered 
male, 19 birth-registered female)

Yes No GnRHa (monotherapy) together with 
psychosocial support and therapy

Yes No No No comparator No comparator N/A Prospective pre-post 
single group study

Baseline and 12, 24 and 36 month follow-up

Recruited Apr 2011 to Apr 
2014 (commenced GnRHa 
between Jun 2011 and Apr 
2015)

Chiniara 2018 Canada
To examine characteristics, including mental health comorbidities, 
among adolescents presenting to a transgender clinic and to compare 
these data to previous reports.

Specialist gender service based in 
children's hospital

12-18 year olds with gender dysphoria who desired pubertal 
suppression or cross-gender hormones

115 (no information on characteristics provided) Yes Yes GnRHa and cross-sex hormones Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline and single-follow-up (average 3.8 months (SD 1.9) after 
treatment)

Initial visit between January 
2014 and June 2016

de Vries 2011 Netherlands To compare psychological functioning and gender dysphoria before 
and after puberty suppression in gender dysphoric adolescents

Center for Gender Dysphoria for all 
ages

Adolescents with gender identity disorder who were prescribed 
GnRHa to suppress puberty

70 (mean age at assessment 13.7 years SD 1.9; 33 birth-
registered male, 37 birth-registered female)

Yes No Puberty suppressants (GnRHa) Yes No No No comparator No comparator N/A Prospective pre-post 
single group study

Baseline and single follow-up before initiation of cross-sex 
hormones

Received treatment between 
2000 and 2008

de Vries 2014 Netherlands
To investigate whether gender dysphoric youth improve over
time with medical intervention consisting of puberty suppressants 
followed by cross-sex hormones and gender reassingment surgery

Center for Gender Dysphoria for all 
ages

Young adults who had received puberty suppressants followed 
by cross-sex hormones and gender reassignment surgery

55 (mean age at GnRHa intiation 14.8 range 11.5–18.5; 22 
birth-registered male, 33 birth-registered female)

Yes Yes Puberty suppression followed cross-sex 
hormones and surgery

Yes No No No comparator No comparator N/A Prospective pre-post 
single group study

Baseline and follow-ups at intiation of cross-sex hormones
Referred between 2000 and 
2008 (follow-up between 2008 
and 2012 )

Delemarre-van de 
Waal 2006

Netherlands To investigate the efficacy and safety of GnRHa treatment in 
adolescents with gender dysphoria

Center for Gender Dysphoria for all 
ages

Adolescents receiving GnRHa under the Dutch protocol for 2 
years or longer

21 (age not reported; 11 birth-registered female, 10 birth-
registered male)

Yes Yes GnRHa and cross-sex hormones Yes No No No comparator No comparator N/A Prospective pre-post 
single group study

Baseline, 12 months and 24 months for some outcomes, and 24 
months for others

Not reported

Ghelani 2020 UK
To observe the effect of suddenly withdrawing sex hormones on the 
body composition in late-pubertal adolescents with gender dysphoria 
using GnRH analogues

Paediatric gender identity service Late and post-pubertal individuals aged 15–17 with gender 
dysphoria receiving GnRHa for at least 12 months

36 (11 birth-registered male mean age 16.4, 25 birth-
registered female mean age 16.6)

Yes No Puberty suppressants (GnRHa - Triptorelin) Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline, 6 and 12 month follow-up Treated between 2013 and 
2015

Hisle-Gorman 2021 US
To examine mental health and psychotropic medication use among 
transgender adolescents following gender-affirming pharmaceutical 
care (secondary aim of sub-group of primary sample)

Military Healthcare Data Repository Transgender military dependent youth who received care for 
gender dysphoria before age 18

963 (median age study start 12 IQR 10-14; 300 birth-
registered male, 663 birth-registered female)

Yes Yes Puberty suppressants or cross-sex 
hormones

Not stated Not stated Not stated No comparator No comparator N/A Retrospective pre-post 
single group study

All available data before and after initiation of treatment 
(followed for mean 1.5 years [IQR 0.8-2.8] after start of 
treatment)

Received care between Oct 
2010 and Sep 2018

Joseph 2019 UK
To investigate whether there are any clinically significant changes in 
bone mineral density and bone mineral apparent density in 
adolescents with gender dysphoria who are taking GnRHa

Gender identity service for children and 
adolescents / national endocrine clinic

Adolescents age 12-14 years referred to Early Intervention 
programme and offered GnRHa treatment

70 (31 birth-registered male mean age at scan 1 13.0 SD 1.1 
and 39 birth-registered female average age at scan 1 12.9 
SD 3.0)

Yes No GnRHa Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline, and ~12 months, ~24 months, and ~36 months follow-
up

Referred from 2011 to 2016

Khatchadourian 
2014

Canada To describe patient characteristics at presentation, treatment, and 
response to treatment in youth with gender dysphoria

Children's gender programme Youth with a diagnosis of gender dysphoria and achieved at 
least Tanner stage 2

84 (median age at first visit 16.8 range 11.4-22.5; 45 birth-
registered female, 37 birth-registered male)

Yes Yes GnRHa, spironolactone, cross-sex 
hormones, surgery

Yes No Yes No comparator No comparator N/A Retrospective pre-post 
single group study

All relevant clinic notes (follow-up ranged from 0.0 to 11.3 
years)

Seen from Jan 1998 to Dec 
2011

Klaver 2018 Netherlands To examine the change in body shape and composition in transgender 
adolescents receiving hormone treatments

Center for Gender Dysphoria for all 
ages

All persons who started hormone treatment before 18 years old 
and had undergone x-rays and medical checkups to adulthood

192 (71 birth-registered male mean age at start of GnRHa 
14.5 SD 1.8, 121 birth-registered female mean age 15.3 SD 
2.0)

Yes Yes GnRHa followed by cross-sex hormones Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline and follow-ups at addition of cross-sex hormones Started treatment between 
1998 and 2014

Klaver 2020 Netherlands
To investigate cardiovascular risk factors, and assess obesity and 
dyslipidemia prevalence in transgender adolescents receiving 
hormone treatments

Center for Gender Dysphoria for all 
ages

All persons who started hormone treatment before 18 years old 
and had undergone x-rays and medical checkups to adulthood

192 (71 birth-registered male mean age at start of GnRHa 
14.6 SD 1.8, 121 birth-registered female mean age 15.2 SD 
2.0)

Yes Yes GnRHa followed by cross-sex hormones Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline and follow-ups at addition of cross-sex hormones
Diagnosed with gender 
dysphoria from 1998 to Dec 
2015

Klink 2015 Netherlands
To assess peak bone mass in young adults with gender dysphoria who 
had been treated with GnRHa and cross-sex hormones during their 
pubertal years

Tertiary referral center
At least 21 years, gonadectomy had taken place, and data on 
bone development at start of GnRHa treatment, at start of cross-
sex hormone therapy, and at the age of 22 years were available

34 (15 birth-registered male mean age at start of GnRHa 
14.9 SD 1.9, 19 birth-registered female mean age at start of 
GnRHa 15.0 SD 2.0)

Yes Yes GnRHa followed by cross-sex hormones 
followed by gonadectomy

Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

Follow-ups at addition of cross-sex hormones. Received gonadectomy from 
Jun 1998 to Aug 2012

Kuper 2020 US
To examine how transgender youth body dissatisfaction, depression, 
and anxiety symptoms change over the first year of receiving gender-
affirming hormone therapy

Multi-disciplinary programme Youth who received gender-affirming hormone therapy n = 148 (mean age 14.9 range 9-18; 55 birth-registered 
male, 94 birth-registered female)

Yes Yes GnRHa and cross-sex hormones Not stated Not stated Not stated No comparator No comparator N/A Prospective pre-post 
single group study

Baseline (initial assessment) and 12 month follow-up (mean 
14.9 months, range 11-18 months)

Initial assessments between 
Aug 2014 and Mar 2018

Lynch 2015 US To determine the efficacy and safety of medroxyprogesterone to 
suppress puberty sex steroids in adolescents with gender dysphoria

Gender identity clinic Adolescents with gender identity disorder less than age 19 who 
were treated with medroxyprogesterone

14 (age range at evaluation 9 to 18; 7 birth-registered male, 
7 birth-registered female)

Yes No Medroxyprogesterone No Yes No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline and relevant data from clinic follow-up at 1 and 6-
monthly intervals (duration of follow-up not reported)

Seen from Oct 1995 to Mar 
2013

Pre-post

Cohort
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Navabi 2021 Canada
To examine the effects of GnRHa on bone health and body 
composition among youth with gender dysphoria, including the role 
of Vitamin D

Endocrine diversity clinic children's 
hospital

Adolescents with gender dysphoria age <18, with at least 1 
baseline dual-energy radiograph absorptiometry assessment

172 (119 birth-registered female mean age 15.2 SD 1.8, 51 
birth-registered male mean age 15.4 SD 2.0, 2 nonbinary)

Yes No GnRHa Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline and single follow-up (median 352.5 median days after 
GnRHa initiation, range 188-676 days)

Seen from Jan 2006 to Apr 
2017 (data collection to Jan 
2019)

Neyman 2019 US To describe the novel use of androgen receptor blocker bicalutamide 
in transgender youth as an alternative to GnRHa

Paediatric endocrine clinic at children's 
hospital

Male to female adolescents with gender dysphoria treated with 
bicalutamide

23 (median age 16 at start of treatment range 12.0-18.2) Yes No Puberty suppressants (Bicalutamide) No No Yes No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline and two follow-ups (first follow-up ranged 2.17 to 8.0 
months, second 10.9 to 13.3 months)

Treated between 2013 and 
2018

Olson-Kennedy 2021 US
To determine if Vantas and SupprelinLA are effective in suppressing 
the hypothalamic-pituitary-gonadal axis in early-to-mid pubertal 
youth with gender dysphoria

Four specialist gender services based in 
children's hospitals

Youth with gender dysphoria who were prescribed and 
adminstered GnRHa implant at Tanner stage 2-3

66 (mean age of insertion 11.3 range 9-15 years; 34 birth-
registered female, 32 birth-registered male)

Yes No Vantas and SupprelinLA (GnRHa histrelin 
implants)

Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline and single follow-up (2-12 months after treatment) Not reported

Perl 2020 Israel To examine blood pressure changes in transgender male adolescents 
treated with GnRHa alone and after the addition of testosterone

Gender dysphoria clinic at children's 
hospital

Transgender male adolescents who were treated solely with 
GnRHa for at least 2 months

15 (mean age at intiation of GnRHa 14.4 SD 1.0) Yes Yes GnRHa followed by addition of 
testosterone

Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline, and follow-ups at end of GnRHa treatment (average 3 
months SD 1), initiation of testosterone mean 4 months (SD 2)

Sought care between 2013 and 
2018

Perl 2021 Israel
To examine blood pressure changes in transgender female 
adolescents treated with GnRHa alone and after the addition of 
estradiol

Gender dysphoria clinic at children's 
hospital

Transgender female adolescents who were treated solely with 
GnRHa for at least 2 months

19 (mean age at initiation of GnRHa 15.7 SD 1.6) Yes Yes GnRHa and estradiol Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline, and follow-ups at end of GnRHa treatment (mean 9 
months SD 6), initiation of estradiol

Sought care between 2013 and 
2020

Russell 2021 UK
To investigate whether features of autism change over time for 
gender diverse adolescents after accessing GnRHa alongside 
psychosocial support

Paediatric Gender Identity 
Development Service

Gender diverse young people who were offered GnRHa 95 (mean age at consent for treatment 13.6 range 9.9-15.9; 
38 birth-registered male, 57 birth-registered female)

Yes No Puberty suppressants (GnRHa) Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline and 12 month follow-up (plus / minus 3 months)
Data included for participants 
meeting inclusion criteria up 
to March 2020

Schagen 2016 Netherlands To evaluate the efficacy and safety of GnRHa treatment to suppress 
puberty in gender dysphoric adolescents

Center for Gender Dysphoria for all 
ages

Gender dysphoric adolescents treated with triptorelin (GnRHa) 
for at least 3 months

116 (49 birth-registered male median age 13.6 range 11.6-
17.9, 67 birth-registered female median age 14.2 range 
11.1 to 18.6)

Yes No GnRHa (triptorelin) Yes No No No comparator No comparator N/A Prospective pre-post 
single group study

12 months Seen from 1998 to 2009

Schagen 2018 Netherlands
To assess the effects of GnRHa treatment and gender-affirming 
hormone treatment on adrenal androgen levels in adolescents with 
gender dysphoria

Center for Gender Dysphoria for all 
ages

Adolescents with gender identity disorder who fulfilled criteria 
for treatment according to Endocrine Society guideline

127 (73  birth-registered female mean age at GnRHa start 
14.3 range 11.5-18.6, 54  birth-registered male age 14.0 
range 11.6 to 17.9)

Yes Yes GnRHa treatment followed by GnRHa 
combined with estradiol or testosterone

Yes No No No comparator No comparator N/A Prospective pre-post 
single group study

Baseline and 6 monthly follow-up to 4 years Treated between 1998 and 
2009

Schagen 2020 Netherlands
To describe bone mass development in adolescents with gender 
dysphoria treated with GnRHa, subsequently combined with gender-
affirming hormones

Center for Gender Dysphoria for all 
ages

Adolescents with gender identity disorder who fulfilled criteria 
for treatment according to existing guidelines

121 (51  birth-registered male mean age 14.1 SD 1.7, 70  
birth-registered female mean age 14.5 SD 2.0)

Yes Yes GnRHa treatment followed by GnRHa 
combined with estradiol or testosterone

Yes No No No comparator No comparator N/A Prospective pre-post 
single group study

Baseline and 12-monthly follow-up to 5 years Treated between 1998 and 
2009

Segev-Becker 2020 Israel
To describe patient characteristics at presentation, management, and 
fertility preservation among a cohort of children with gender 
dysphoria

Multidisciplinary paediatric gender 
dysphoria clinic

All  patients younger than 18 years who began GnRHa treatment 106 (median age at referral 15.5 range 4.6-18 years) Yes Yes GnRHa followed by cross-sex hormones Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

All relevant data following initiation of treatment (follow-up 
period not reported)

Referred from Mar 2013 to 
Dec 2018

Stoffers 2019 Netherlands To investigate the efficacy and safety of testosterone treatment in 
transgender adolescents

Clinic (no other information provided)
Adolescents diagnosed with gender dysphoria who hard started 
GnRHa and had subsequently received testosterone for more 
than 6 months

62 (median age at GnRHa initiation 16.5 range 11.8-18.0) Yes Yes GnRHa followed by testosterone Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

The median duration of follow-up was 12 months (range 5-33 
months).

Received treatment between 
Nov 2010 and Aug 2018

Tack 2016 Belgium

To analyse the impact of consecutive treatment with Lynestrenol 
monotherapy and in combination with testosterone on physical 
characteristics, safety, metabolic parameters, and hormone levels in  
gender dysphoric adolescent transboys

Multi-disciplinary child gender team Gender dysphoric transmale adolescents who received 
Lynestrenol for at least 6 months

38 (mean age at start of treatment 15 years 10 months) Yes Yes
Lynestrenol - androgonic progestin 
(puberty suppressant) only, and in 
combination with testosterone

No Yes No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline, 6 and 12 months follow-up with Lynestrenol Treated from 2010 until Sep 
2015

Tack 2017 Belgium
To assess the side effects and biochemical changes of Cyproterone 
acetate alone and in combination with estrogen in adolescent trans-
girls

Multi-disciplinary child gender team Transgirls with gender dysphoria who received Cyproterone 
acetate for at least 6 months

27 (mean age at start of treatment 16 years 6 months) Yes Yes Cyproterone acetate (puberty suppressant) 
only, and in combination with estrogen

No Yes No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline, 6 and 12 month follow-up with Cyproterone Treated from 2008 to Oct 
2016

Tack 2018 Belgium

To study prospectively the evolution of body composition and bone 
mass in late-pubertal trans adolescents using the proandrogenic or 
antiandrogenic progestins Lynestrenol and Cyproterone acetate, 
respectively

Multi-disciplinary child gender team Gender dysphoric late-pubertal (Tanner stage 4) adolescents 
treated with Lynestrenol or Cyproterone acetate

65 (44 birth-registered female mean age at treatment 
initiation 16.2 SD 1.05, 21  birth-registered male mean age 
16.3 SD 1.21)

Yes No
Proandrogenic or antiandrogenic 
progestins Lynestrenol and Cyproterone 
acetate (puberty suppressants)

No Yes No No comparator No comparator N/A Prospective pre-post 
single group study

Baseline and single follow-up prior to addition of cross-sex 
hormones

Treated between Mar 2011 
and Jan 2017

van der Loos 2021 Netherlands To investigate changes in bone geometry among transgender 
adolescents using GnRHa and gender-affirming hormones

Center for Gender Dysphoria for all 
ages

Transgender adolescents treated with GnRHa and subsequent 
gender-affirming hormones before the age of 18 years, min. 
duration 6 months GnRHa, and for whom DXA scans were 
available

322 (106 birth-registered male median age 13.1 to 15.5 for 
sub-groups at GnRHa start, 216 birth-registered female 
median age 11.9 to 15.7 for subgroups at GnRHa)

Yes Yes GnRHa and cross-sex hormones Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline, and follow-up at addition of cross-sex hormones Visited clinic between 1972 
and Dec 2018

Vlot 2017 Netherlands
To investigate the effect of GnRHa and cross-sex hormone treatment 
on bone turnover markers and bone mineral apparent density in 
transgender adolescents

Center for Gender Dysphoria for all 
ages

Adolescents diagnosed with gender dysphoria who were treated 
with GnRHa and cross-sex hormone treatment, with available 
outcome data

70 (28 birth-registered male median age at GnRHa start 
13.5 range 11.5-18.3, 42 birth-registered female median 
age 15.1 range 11.7-18.6)

Yes Yes GnRHa and cross-sex hormones Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline, and follow-ups at addition of cross-sex hormones Started treatment between 
2001 and 2011

Waldner 2022 Canada To determine the proportion of gender diverse youth who had QTc 
prolongation while on leuprolide acetate therapy

Children's hospital paediatric 
endocrinology gender clinic

Youth age 9-18 years receiving leuprolide acetate therapy with 
completed ECG after initiation

33 (mean age 13.7 SD 2.1; 23 birth-registered female, 10 
birth-registered male)

Yes No GnRHa (leuprolide acetate) Yes No No No comparator No comparator N/A Retrospective pre-post 
single group study

Baseline and single follow-up (at least 6 weeks after initation of 
treatment)

Treatment started between Jul 
2018 and Dec 2019

Arcelus 2016 UK To explore prevalence of non-suicidal self-injury (NSSI) in young trans 
people and to identify what factors can predict this

National gender clinic for adults (age 
17+)

All individuals below the age of 25 years old who were referred 
for and offered an assessment

268 (mean age 19.9 SD 2.17; 121 birth-registered female, 
136 birth-registered male, 11 no answer)

Yes Yes GnRNa or cross-sex hormones Yes No No No hormone treatment
Non-exposed 
individuals from 
primary sample

N/A Cross-sectional study Single time-point (initial assessment after referral to service) Referred between Nov 2012 to 
June 2015

Burke 2020 Netherlands
To investigate whether hormonal interventions in adolescents 
diagnosed with gender dysphoria affect their click-evoked otoacoustic 
emissions compared to age- and sex-matched controls

Center for Gender Dysphoria for all 
ages

Children and adolescents diagnosed with gender dysphoria 105 (62 birth-registered female mean age 15.6 range 10.3-
20.3, 43 birth-registered male mean age 15.9 range 11-20)

Yes Yes GnRHa; cross-sex hormones and GnRHa Yes No No
No hormone treatment; Age- and sex-
matched controls divided into early, 
mid- and late-adolescent groups.

Non-exposed 
individuals from 
primary sample; Other 
control group

Early (13 boys, mean 12.8 (SD 1.9); 
15 girls, 12.2 (1.7)); mid- (18 boys, 
13.9 (1.9); 10 girls, 15.1 (1.8)); 
late-adolescent (20 boys, 17.1 
(0.8); 21 girls, 17.9 (0.4))

Cross-sectional study 
with controls

Single time-point Not reported

Fontanari 2020 Brazil
To evaluate the impact of each domain of gender affirmation (social, 
legal, and medical/surgical) on the mental health of transgender and 
gender nonbinary youth.

Facebook Transgender boys, transgender girls, and gender nonbinary 
Brazilian youth, age 16 to 24 years

350 (mean age 18.61 (CI 95% 18.34–18.88; 149 
transgender boys, 85 transgender girls, 116 gender 
nonbinary)

Yes Yes Hormone therapy'; 'any hormone or 
surgical treatment'

Not stated Not stated Not stated No hormone therapy; no hormone or 
surgical treatment

Non-exposed 
individuals from 
primary sample

N/A Cross-sectional study Single time-point Recruitment Feb to Apr 2018

Nokoff 2021 US
To evaluate insulin sensitivity and body composition among 
transgender adolescents receiving GnRHa compared with  
adolescents not experiencing gender dysphoria

Centre for gender diversity at children's 
hospital

Transgender youth treated with GnRHa for at least 3 months 17 (9 birth-registered male mean age 13.8 SD 1.7, 8 birth-
registered female mean age 13.7 SD 1.2)

Yes No GnRHa Yes No No
Adolescents assumed not to have 
gender dysphoria matched on age, BMI 
and sex assigned at birth

Other control group (14 girls, mean age 13.9 (SD 1.7); 
17 boys, mean age 13.9 (SD 0.9))

Cross-sectional study 
with controls

Single time-point (GnRHa treatment duration birth-regstered 
females mean 20.9 months range 17.5 to 70.4, males mean 11.3 
months range 4.7 to 24.2)

Recruited from 2016 to 2019

Staphorsius 2015 Netherlands
To determine whether the performance on the Tower of London task, 
a commonly used Executive Function task, was altered in adolescents 
with gender dysphoria when treated with GnRHa

Center for Gender Dysphoria for all 
ages

Adolescents who were diagnosed with gender identity disorder 
(at least 12 years old)

40 (22 birth-registered female mean age 15.8  SD 1.9, 18 
birth-registered male mean age 15.1 SD 2.4)

Yes No GnRHa treated Yes No No
Untreated adolescents with gender 
dysphoria; age-matched controls 
(siblings or friends)

Non-exposed 
individuals from 
primary sample; Other 
control group

(24 girls, mean age 14.4 (SD 1.8); 
21  boys, mean age 14.9 (SD 1.5))

Cross-sectional study 
with controls

Single time-point Not reported

Strang 2022 US

To explore the relationship between gender-affirming medical 
intervention status (i.e., pubertal suppression, gender-affirming 
hormones) and executive functioning in adolescents with gender 
dypshoria / incongruence

Community, gender services, gender 
and neurodiversity programme

Transgender youth age 11-21 enrolled in a study of cognition, 
mental health and neurodevelopment (all met criteria for 
gender dysphoria)

124 (mean age 16.67 range 11.65-21.56, 82 birth-
registered female, 42 birth-registered male)

Yes Yes Puberty suppressants and cross-sex 
hormones

Yes No No No hormone treatment
Non-exposed 
individuals from 
primary sample

N/A Cross-sectional study Single time-point Enrolled in study between 
2018 and 2020

Turban 2020 US
To examine associations between access to pubertal suppression 
during adolescence and mental health outcomes in transgender 
adults

Community Transgender adults age 18 to 36 who reside in the US who 
reported ever desiring pubertal suppression

3,494 (mean age 23.4 SD 5.0; 1913 birth-registered female, 
1,581 birth-registered male)

Yes No Puberty suppressants Not stated Not stated Not stated No puberty suppressants
Non-exposed 
individuals from 
primary sample

N/A Cross-sectional study Single time-point Data collected Aug to Sep 2015

van der Miesen 
2020

Netherlands
To compare transgender adolescents before and after gender-
affirmative care with a sample of non-clinical age-equivalent 
adolescents (with no gender dysphoria) on psychological well-being

Center for Gender Dysphoria for all 
ages

Adolescents who were referred to the clinic and who completed 
the assessment process

450 (272 in assessment: mean age 14.47 SD 2.18 years, 116 
birth-registered male, 156 birth-registered female; 178 
taking GnRHa: mean age 16.75 SD 1.24, 68 birth-registered 
male, 110 birth-registered female)

Yes No Puberty suppressants Yes No No No puberty suppressants; Dutch high 
school adolescents.

Non-exposed 
individuals from 
primary sample; Other 
control group

651 (mean 15.39 (SD 1.36); 346 
males, 305 females)

Cross-sectional study 
with controls

Single time-point (no treatment group assessed at referral, 
puberty suppressant group assessed before intiation of cross-
sex hormones)

Referred between 2012 and 
2015

Cross-sectional

* For study aim and population, terminology from prinary study is retained
** Where birth-registered sex is not reported in the study, gender identity is provided
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Study ID Puberty 
suppression Side effects Gender-related Body image Psychological Psychosocial Physical health Bone health Fertility

Cognition/
neuro-
developmental

Other Outcomes (measures)

Achille 2020 No No No No Yes Yes No No No No No
Depression (Patient Health Questionnaire-9 modifed for teens (PHQ-9), Center for Epidemiologic Studies Depression Scale - Revised (CESD-R)); quality 
of life (Quality of Life Enjoyment and Satisfaction Questionnaire - Short Form (QLES-Q-SF))

Akgul 2019 Yes Yes No No No Yes Yes No No No No Menstrual distress (presence); need for hormonal medication; presence of dysmenorrhea; removal; complications / side effects; menstrual bleeding

Becker-Hebly 2020 No No No No Yes Yes No No No No No
Psychological functioning (Youth Self Report (YSR) for age 11-18 and Adult Self Report (ASR) for 18+); Global functioning (Children's Global Assessment 
Scale (CGAS); Health-related quality of life (Kidscreen-27 for age 11-18 and SF (short form)-8 for 18+)

Costa 2015 No No No No No Yes No No No No No Gender dysphoria (UGDS); psychosocial functioning (CGAS)

de Nie 2022 No No No No No No No No Yes No No Exocrine testicular function (Spermatogenesis (Johnsen score), germ cell type (ratio of most advanced germ cell types)); Fertility preservation

Grimstad 2021b Yes No No No No No Yes No No No No Anthropometrics (adult height); skeletal maturation (Delta bone age)

Mejia-Otero 2021 Yes No No No No No No No No No No Hormone levels (LH,FSH, testosterone, estradiol)

Pine-Twaddell 2022 Yes No No No No No No No No No No
Pubertal suppression or progression (hormone levels (testosterone, estradiol, LH), lack of Tanner stage progression on physical exam), menstruation; 
Safety (presence of complications related to removal or replacement)

Schulmeister 2022 Yes No No No No No No No No No No Anthropometric (height velocity); hormone levels (LH, FSH, estradiol, testosterone)

Tordoff 2022 No No No No Yes No No No No No No Depression (PHQ-9); Anxiety (GAD-7); Self-harm or suicidal thoughts over previous 2 weeks (PHQ-9 question 9)

van de Grift 2020 Yes No No No No No No No No No No
Anthropometrics (height, weight, BMI); puberty development (Tanner staging, breast and genital characteristics - clinical exam); surgical requirements 
for sex re-assignment

Carmichael 2021 Yes Yes Yes Yes Yes Yes Yes Yes No No No

Bone health (bone mineral density (BMD) and content (BMC) - hip, lumbar, spine); hormone levels (LH, FSH, testosterone, estrogen); menstruation; 
anthropometrics (height, weight, BMI); adverse events / side effects (patient reported); psychological functioning (Child Behavior Checklist (CBCL), 
YSR); suicidality / self-harm (item 18, 91 from CBCL/YSR); quality of life (Kidscreen-52); body image (Body Image Scale (BIS)); gender dysphoria (Utrecht 
Gender Dysphoria Scale (UGDS)); psychosocial functioning (CGAS)

Chiniara 2018 Yes No Yes No Yes No No No No No No
Depression (BDI II)); anxiety (MASC2); gender dysphoria (UGDS); hormone levels (LH, FSH, oestradiol, testosterone); menstruation; pubertal 
progression

de Vries 2011 No No Yes Yes Yes Yes No No No No No
Behavioral and emotional problems (CBCL and YSR); depressive symptoms (Beck Depression Inventory (BDI)); anxiety and anger (State-Trait Anxiety 
Inventory (STAI) and State-Trait Anger Expression Inventory (STAXI)); general functioning (CGAS); gender dysphoria (UGDS); body satisfaction (BIS)

de Vries 2014 No No Yes Yes Yes Yes No No No No No
Behavioral and emotional problems (CBCL and YSR); depressive symptoms (BDI); anxiety and anger (STAI); global functioning (CGAS); gender dysphoria 
(UGDS); body image (BIS); well-being (own questionnaire; Satisfaction with Life Scale (SWLS); Subjective Happiness Scale (SHS)); quality of life (World 
Health Organization Quality of Life Brief Version (WHOQOL-BREF))

Delemarre-van de Waal 
2006 Yes No No No No No Yes Yes No No No

Puberty development (Tanner stage, skeletal age - left hand); anthropometrics (height, weight, sitting height, hip / waist circumference); bone density 
(whole body, hip, lumbar spine); body composition (fat mass percentage, lean body mass); carbohydrate and lipid metabolism (fasting glucose, insulin, 
cholesterol, HDL, LDL);  hormone levels (gonadotrophins and sex hormones)

Ghelani 2020 Yes No No No No No Yes No No No No Body composition (lean mass Sd score - Tanita body composition analysis); anthropometrics (height, weight, BMI)

Hisle-Gorman 2021 No No No No Yes No No No No No No Mental health care visits (number of visits, diagnosis sub-category); psychotropic medications (type)

Joseph 2019 Yes No No No No No Yes Yes No No No bone health (BMD, bone mineral apparent density (BMAD)); height, weight BMI

Khatchadourian 2014 No Yes No No No No Yes No No No No Side effects (patient reported); Safety for antiandrogens (electrolyte and urea/creatinine levels)

Klaver 2018 Yes No No No No No Yes No No No No
Body shape (anthropometrics) (waist-hip ratio, body weight, waist/hip circumference, body height, BMI); body composition (whole-body and regional-
body fat, total lean body mass, total body mass)

Klaver 2020 Yes No No No No No Yes No No No No
Anthropometrics (body height, body weight, BMI, waist/hip circumference); cardiovascular risk (blood pressure, glucose, insulin, homeostatic model 
assessment for insulin resistance (HOMA-IR), lipid values (total cholesterol, HDL, LDL, triglycerides), prevalence of obesity and dyslipidemia)

Klink 2015 Yes No No No No No Yes Yes No No No bone health (BMD, BMAD); height, weight, BMI

Kuper 2020 No No No Yes Yes No No No No No No
Body dissatisfaction (BIS); depression (Quick Inventory of Depressive Symptoms (QIDS) - self- and clinician report); Anxiety (SCARED); suicidality 
(suicidal ideation, suicide attempt); suidality and self-harm (passive ideation, suicide attempt, NSSI); mental health treatment (psychiatric medication, 
therapy, support group)

Pre-post

Cohort

Supplementary table S3 - Reported study outcomes and measures
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Lynch 2015 Yes No No No No No Yes No No No No Hormone levels (testosterone); Side effects

Navabi 2021 Yes No No No No No Yes Yes No No No
Bone health (areal bone mineral density (aBMD) (lumbar spine, left total hip, total body less head), BMC); anthropometrics (height, weight, BMI); body 
composition (lean body mass, total body fat, regional fat mass ratios, fat distribution); Vitamin D status (to assess efficacy of vitamin D 
supplementation)

Neyman 2019 Yes Yes No No No No Yes No No No No Breast development; liver function tests; estrodial and testosterone levels (no outcomes reported in methods)

Olson-Kennedy 2021 Yes No No No No No No No No No No Hormone levels (total testosterone, estradiol, LH, FSH)

Perl 2020 Yes No No No No No Yes No No No No
Changes in weight status (BMI); Changes in blood pressure (systolic and diastolic); puberty development (hypothalamic–pituitary–gonadal axis 
suppression); hormone levels (tesosterone; estradiol, LH, FSH)

Perl 2021 Yes No No No No No Yes No No No No
Changes in weight status (BMI); Changes in blood pressure (systolic and diastolic); puberty development (hypothalamic–pituitary–gonadal axis 
suppression); hormone levels (tesosterone; estradiol, LH, FSH)

Russell 2021 No No No No No No No No No Yes No Features of autism spectrum disorder (ASD) using the Social Responsiveness Scale 2 (SRS-2) School Age Form

Schagen 2016 Yes No No No No No Yes No No No No
Puberty development (Tanner stage by physical exam); body composition (fat percentage and lean body mass percentage); hormone levels (LH, FSH, 
testosterone, estradiol); safety (ALT, AST, alkaline phosphate, y-glutamyl transferase, creatinine); Height, weight. BMI

Schagen 2018 No No No No No No Yes No No No No adrenal androgen levels (dehydropepiandrosterone (DHEAS), androstenedione); testosterone levels

Schagen 2020 Yes No No No No No Yes Yes No No No bone health (BMAD (whole body, hip, lumbar spine), serum bone markers); BMI, height, weight

Segev-Becker 2020 No No No No No No Yes No No No No Side effects related to medical treatment (from medical record)

Stoffers 2019 Yes No No No No No Yes Yes No No No
Anthropometrics (height, weight, BMI); blood pressure; hormone levels (FSH, LH, testosterone, estradiol, SHBG); safety (creatinine, ALP, total 
cholesterol, HDL, LDL, triglycerides, thyroid stimulating hormone, prolactin, free thyroxine, DHEAS, hemoglobin, hematocrit, androstenedione and 
vitamin D); bone health (BMD at lumbar spine, left neck, right hip, BMAD for spine and left neck)

Tack 2016 Yes Yes No No No No Yes No No No No
Anthropometry (height, weight, BMI); Blood pressure; Side effects (acne, hirsutism, patient-reported); Safety (complete complete blood count, 
electrolytes, liver and renal function, fasting glucose, HbA1c, insulin, lipid metabolism); hormone levels (thyroid stimulating hormone, anti-Müllerian 
hormone, free thyroxin, LH, FSH, estradiol, total and free testosterone, SHBG)

Tack 2017 Yes Yes No No No No Yes No No No No
Puberty development (physical changes); Side effects (patient-reported); Anthropometry (height, weight, BMI);  Safety (hemoglobin, hematocrit, 
creatinine, AST, ALT, triglycerides, total cholesterol, HDL, LDL, DHEAS, prolactin); Hormone levels (thyroid stimulating hormone, free thyroxin, LH, FSH, 
estradiol, total and free testosterone, SHBG)

Tack 2018 Yes No No No No No Yes Yes No No No

Antropometrics (weight, height, waist/hip circumference and ratio, BMI); body composition (total body minus head (total, lean, fast mass, body fat 
percentage, muscle area; Grip strength); bone health (BMC, aBMD, BMD, bone geometry, polar strength strain index); hormone levels (total 
testosterone, estradiol, testosterone:estradiol ratio, SHBG, LH, FSH); Safety (calcium/creatinine levels, serum 25-OH Vitamin D, parathyroid hormone, 
serum C-terminal telopeptide, procollagen type 1 N-terminal propeptide)

van der Loos 2021 Yes No No No No No Yes No No No No Bone geometry (subperiosteal width (SPW) and endocortical diameter (ED)); hormone levels (testosterone, estradiol); anthropometrics (height, BMI)

Vlot 2017 Yes No No No No No Yes Yes No No No
Anthropometrics (height, weight); Tanner stage (clinician assessed, bone age); bone turnover markers (P1NP (Procollagen type 1 N propeptide), 
osteocalcin, ICTP (Cross-linked carboxyterminal telopeptide of type I collagen)); bone health (BMD, BMAD for lumbar spine and femoral neck)

Waldner 2022 No No No No No No Yes No No No No Proportion of adolescents with clinically significant QTc prolongation (defined as QTc >460 milliseconds)

Arcelus 2016 No No No No Yes No No No No No No Psychopathology (Symptom Checklist 90 Revised)

Burke 2020 Yes No No No No No No No No No No Click‑Evoked Otoacoustic Emissions

Fontanari 2020 No No Yes No Yes No No No No No No
Anxiety (Overall Anxiety Severity and Impairment Scale (OASIS)); depressive symptoms (Modified Depression Scale (MDS)); gender distress (Gender 
Distress Scale (GDS)); gender positivity (Gender Positivity Scale (GPS))

Nokoff 2021 Yes No No No No No Yes No No No No
Insulin sensitivity (fasted serum/plasma blood samples - glucose, insulin, HbA1c; leptin); Lipids (total cholesterol, triglycerides, HDL, LDL); Safety (AST, 
ALT, hematrocit; blood pressure); hormone levels (LH, FSH, SHBG, testosterone, estradiol, free androgen index); body composition (total body fat, fat 
mass, lean tissue, lean mass); anthropometrics (BMI)

Staphorsius 2015 No No No No No No No No No Yes No Executive functioning (Tower of London experiment via fMRI - performance, task load, typical / atypical sex differentiation)

Strang 2022 No No No No No No No No No Yes No
Executive functioning problems (Behavior Rating Inventory of Executive Function (BRIEF- 2; Adult BRIEF) - primary outcome BRIEF Global Executive 
Composite (GEC), subscales - inhibition, cognitive flexibility, updating/working memory)

Turban 2020 No No No No Yes Yes No No No No No
Severe psychological distress in month before survey (defined as score of 13+ on Kessler-6 Psychological Distress Scale (K6+)); Binge drinking in month 
before survey (defined as 5+ standard alcoholic drinks on single occasion; Life-time illicit drug use; Suicidality (ideation, ideation with plan during year 
prior; attempt requiring hospitalisation in year prior, lifetime ideation and attempts)

van der Miesen 2020 No No No No Yes Yes No No No No No Emotional and behavioral problem (YSR); Self-harm/suicidality (YSR items 18 and 91) ; Poor peer relations (YSR items 25, 38 and 48)

Cross-sectional
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Study ID Study design NOS total 
score NOS Q1 representative of population NOS Q1 

score NOS Q8 adequacy of follow-up NOS Q8 
score NOS Q3 Ascertainment of treatment exposure NOS Q3 

score NOS Q2 Selection of non-exposed group NOS Q2 
score

NOS Q5 comparability of cohorts (part 1 - controls for key demographics; part 2 - controls 
for co-interventions)

NOS Q5 
part 1 score

NOS Q5b 
part 2 score NOS Q7 follow-up duration NOS Q7 

score NOS Q6 assessment of outcome NOS Q6 
score

NOS Q4 Demonstration that 
outcome of interest not 
present at study start

NOS Q4 
score

Achille 2020 Prospective cohort 
study 4

States that vast majority of eligible population entered study, 
but no values or percentages provided. Recruited from single 
clinic.

0
116 participants entered study - 50 who completed 
questionnaires reported on. No information on those lost to 
follow-up.

0 Information in paper provides confidence that 
clinic data used. 1

Participants who had received puberty blockers were compared to 
participants who've received nothing at all or only cross sex-
hormones.

1
Controlled for outcome at baseline, psychiatric medication and psychotherapy. Separate 
analysis by gender. Did not control for age or report differences between groups. Did not 
control for other hormone treatment.

0.5 0.5 Follow-up not linked to treatment duration. Exposure to 
treatment at any time used as variable - not duration. 0 Validated scales designed for self-completion. 1 N/A

Akgul 2019 Retrospective 
cohort study 3 Ten out of thirty participants excluded due to not being able 

to be matched with controls. 0
For most outcomes, no information given on follow-up rates. 
For the satisfaction outcome, the follow-up rate was less 
than 90%.

0 Procedure codes for LNG-IUS insertion used in 
medical records. 1

Matched with adolescents who received the 52 mg LNG-IUS 
primarily for noncontraceptive purposes (seen at the same 
subspecialty clinic by many of the same providers).

0.5 Participants were matched on age. Only participants assigned female at birth were 
included. Unadjusted analyses were used. 1 0 Insuffucient information given to assess follow-up duration. 0 Mixture of clinical record data and Likert scales to measure 

satisfaction. 0.5 N/A

Becker-Hebly 2020 Retrospective 
cohort study 3

434 children seen by clinic, 204 with baseline data and 
eligible, and invited to take part. Large proportion not 
included. Single clinic.

0 Response rate for follow-up 37% (n=75). 0 Self-reported treatment path then controlled via 
clinicians' reports. 1 Those not treated with hormones from same clinic sample. 1

Did not control for gender / sex, other treatments or outcome at baseline. Used age-
adjusted population norms to compare outcomes. Did not control for distribution in 
intervention group.

0 0 Treatment started after baseline but duration and start of 
treatment not reported or included in analysis. 0 Validated scales - combination of self-report and clinician-report. 1 N/A

Costa 2015 Prospective cohort 
study 5.5 National clinic. Included all eligible adolescents. 1 None lost at 12 months, around half lost at 18 months - 

reasons not reported 0.5 Information in paper provides confidence that 
clinic data used. 1 Drawn from same source; plus comparison to adolescents without 

observed psychological / psychiatric symptoms. 1 Split analysis by delayed eligible and immediately eligible, presented some analysis re: 
natal sex differences but main analysis didn't control for this. 0 0 Sufficient follow-up period - 12 month follow-up was reported 

as 6 months of puberty suppression. 1 Validated measures used. 1 N/A

de Nie 2022 Retrospective 
cohort study 5

Single clinic population - only those who underwent bilateral 
orchiectomy combined with vaginoplasty were eligible - 
random sample taken for study.

0 Of the 263 sampled, 49 were then excluded due to no tissue 
being stored or no testicular parenchyma on slides. 1 Authors state data was collected from medical 

records. 1 Adults presenting to the same clinic who underwent bilateral 
orchiectomy combined with vaginoplasty. 0.5

Study participants are birth-registered males only, groups are split by puberty stage 
(Tanner stage 2-3; Tanner stage 4-5; Adult). Study does not control for use of medications 
such as contraceptive pill.

1 0
Information on follow-up period not explicitly given. 
Indications some participants would have had a duration of 
medical treatment longer than 12 months.

0.5 Detailed information on sample testing given. 1 N/A

Grimstad 2021b Retrospective 
cohort study 3.5 Single-clinic population, very small number excluded due to 

incomplete height data (6/195 eligible patients). 0.5
Only those with complete height data were included, those 
had not reached adult height by the end of the study were 
excluded.

0.5 Data obtained from medical records. 1 Drawn from same source. 1 Only participants who were assigned a female sex at birth were included. Unadjusted 
analyses were carried out. 0.5 0 No information provided on time between start of treatment 

and measurement of final height. 0
Height measured in triplicate at each clinic visit. Participants were 
defined as growing if they demonstrated a growth velocity of 
0.5cm per year.

0 N/A

Mejia-Otero 2021 Retrospective 
cohort study 4

Single-clinic - only included patients who had undergone 
blood tests at baseline and 2-12 months. No information on 
number excluded.

0 Only those with blood test data were included. 1 Retrospective review of medical records. 1 Adolescents with central precocious puberty. Substantial 
differences between groups in age and sex. 0 Separate analyses for males and females were carried out. Unadjusted analyses were used. 0.5 0

Mean time between onset of therapy and follow-up was 5.9 
months (SD2.9). Patients were eligible if they'd had a blood test 
2-12 months after starting treatment.

0.5 Retrospective review of medical records. 1 N/A

Pine-Twaddell 2022 Retrospective 
cohort study 5 Two clinics. Participants without follow-up data were 

excluded. 0 Only participants with follow-up data were included. 1 Data was extracted from medical records. 1 Patients with central precocious puberty were selected from the 
same study clinics as the exposed group. 0.5 Separate analyses were carried out for males and females. No other covariates were 

adjusted for. 0.5 0 Baseline and single follow-up (17 to 65 months post-insertion). 1 All relevant study data were retrieved retrospectively from 
medical records. 1 N/A

Schulmeister 2022 Prospective cohort 
study 5

Four large clinics in the US (different localities). Aimed to 
recruit all treated. No information given on consent rates, 
exclusions.

0.5
12 participants excluded from analysis due to not having a 
documented height at between 10-12 months of GnRHa 
treatment.

0
Information given on whether participant 
received implant or injection - medical records 
used.

1
Prepubertal adolescents (presumed not to have GD) not receiving 
hormonal intervention was drawn from the Bone Mineral Density 
in Childhood Study.

0.5
Analyses comparing exposed group to non-exposed group, stratified by sex and controlled 
for age. Other important covariates such as BMI, ethnicity and baseline hormones were 
used as covariates.

1 0 Follow-up carried out between 10-14 months post-treatment. 1 Anthropometric and laboratory data collected during clinical care 
were abstracted from the medical record. 1 N/A

Tordoff 2022 Prospective cohort 
study 3.5 Single-clinic study. 30% of eligible patients did not take part. 0 Follow-up rates less than 90% at each follow-up timepoint. 0 Data on puberty suppression collected via self-

report. 0 Drawn from same source as exposed population. 1 Gender, but not sex was controlled for as a confounder. Ethnicity was also controlled for. 
The analysis controlled for receipt of mental health therapy. 0.5 0.5 3, 6, 9, 12 month - follow-up not linked to treatment initiation 

but some participants with sufficient follow-up 0.5 Collected via validated scales. 1 N/A

van de Grift 2020 Retrospective 
cohort study 5 Single-clinic study. Patients lost to follow-up (n=68) were 

excluded. 0 Only participants with complete follow-up data were 
included. 1 Registry and patient record data collection used. 1 Drawn from same source as exposed group. 1 Males and females were analysed separately. Unadjusted analyses were used. 0.5 0 Initiation of different therapies in treatment protocol indicate 

most participants followed up for considerable duration. 0.5 Data collected as part of routine clinical practice. 1 N/A

Carmichael 2021
Prospective pre-
post single group 
study

4.5 Included sequentially eligible from single clinic. 44 out of 48 
who discussed the study took part. 0.5 Very few lost to 12 month follow-up. However, around half 

lost at 24 months. 0.5 Recruitment to study was for treatment in clinic - 
medical records data. 1 N/A Sex / gender, puberty status at baseline controlled for in some analyses of continuous 

variable outcomes but not others. Co-interventions not controlled for. 0.5 0 Sufficient follow-up period. 1 Validated measures for psychosocial / mental health; validated 
approaches for physiologic measures. 1 N/A

Chiniara 2018
Retrospective pre-
post single group 
study

3.5 Single-clinic study, 15/218 excluded due to missing data. 0.5 Low follow-up rates reported. 0 Retrospective review of medical records. 1 N/A Separate analyses were conducted by sex. 0.5 0 Repeat hormonal levels measured after 3.8 ± 1.9 months of 
initiation of GnRH-a therapy 0.5 Validated scales and clinical record data used. 1 N/A

de Vries 2011
Prospective pre-
post single group 
study

4
National clinic. 111 prescribed GnRHa. Participants first 70 
adolescents who subsequently started hormones. Unclear 
who excluded were.

0.5 Not all 70 provided data. Response across questionnaires: 
CBCL, YSR: 54; BDI, TPI, STAI, CGAS, and UGS: 41; BIS: 57. 0 Information presented on start of treatment - 

medical records data. 1 N/A Sex was controlled for. Study does not control for age/puberty stage or co-interventions. 0.5 0 Time between start of GnRHa and follow-up ranged between 
0.42 and 5.06 years. 1 Validated measures used. 1 N/A

de Vries 2014
Prospective pre-
post single group 
study

3.5
National clinic. 111 prescribed GnRHa. 70 participants 
approached one-year post-surgery - 55 took part. Large 
proportion of eligible population missing.

0
Only participants with data at all waves were included. 
Numbers: CGAS 32, BDI 32, TPI 32, STAI 32, CBCL-ABCL 40, YSR-
ASR 43. UGDS 33, BIS 45.

0 Information presented on start of treatment - 
medical records data. 1 N/A Separate analyses were conducted by sex, and age was adjusted for. 1 0 Final follow-up took place one year after surgery. 1 All validated scales except 'self-constructed' objective measure of 

wellbeing. 0.5 N/A

Delemarre-van de 
Waal 2006

Prospective pre-
post single group 
study

2.5 Single clinic, inadequate information on response rates 
given. 0 Inadequate information on follow-up given. 0 Follow-up protocol integrated into clinical 

practice - medical records data. 1 N/A No adjustment made for age, sex, co-interventions or sociodemographic confounders. 0 0 Participants were treated for two years or longer. 1 Clinical measurements presented, but no information given on 
how this information was obtained. 0.5 N/A

Ghelani 2020
Retrospective pre-
post single group 
study

4.5
National clinic. Only those with complete data included and 
excluded some based on confounding lifestyle factors such as 
anorexia or bodybuilding.

0 Only those with complete data were included. 1 Data was collected as part of routine clinical 
practice - medical records data. 1 N/A Seprate analyses carried out by sex. No adjustment made for age or co-interventions or 

sociodemographic confounders. 0.5 0 Follow-up was from treatment and up until 12 months. 1
Whole-body impedance measured using Tanita Body Composition 
Analyzer. SDS for lean mass - UK reference data. Height, weight 
and BMI SDS - UK90 data.

1 N/A

Hisle-Gorman 2021
Retrospective pre-
post single group 
study

4 All eligible participants were included from the Military 
Health System. 0.5 No information given on missing data. 0 Obtained from pharmacy records. 1 N/A Analyses adjusted for age and sex. Some important covariates such as parental rank 

adjusted for. 1 0 Median follow-up post-treatment was 1.5 years (IQR 0.7 to 
2.7). 0.5 Outcome data collected from Military Healthcare Data Repository. 1 N/A

Joseph 2019
Retrospective pre-
post single group 
study

5
National clinic, participants without complete data were 
excluded, with no information given on how many were 
excluded.

0.5 Only those with complete data were included in the study. 1 Data was collected as part of routine clinical 
practice. 1 N/A Separate analyses were carried out for sex. No other covariates were adjusted for. 0.5 0 All participants were followed up for at least one year post 

starting GnRHA treatment. 1 Assessed as part of clinical practice. 1 N/A

Khatchadourian 2014
Retrospective pre-
post single group 
study

3 Single-clinic study, included all patients. 0.5 No information given on missing data. 0 Data obtained from clinical records. 1 N/A Descriptive summaries were presented separately for males and females. 0.5 0 No information given on time between start of treatment and 
assessment of outcomes. 0 Clinical outcomes assessed as part of routine medical care. 1 N/A

Klaver 2018
Retrospective pre-
post single group 
study

3
Single-clinic study, participants without whole-body DXA 
excluded (n=5). 66 participants excluded on different 
treatment protocol - reason unclear.

0 No information given on follow-up rates. 0 Data collected from medical records. 1 N/A Analyses were carried out separately for sex. No other covariates were adjusted for. 0.5 0
Duration of GnRHA monotherapy median 2.1 years (IQR 1.0-
2.8) for birth-registered males and median 1.0 (0.5-2.9) for birth-
registered females.

0.5 Collected from medical records. 1 N/A

Klaver 2020
Retrospective pre-
post single group 
study

3.5
Single-clinic study. Excluded those without whole-body DXA 
and with no consultation in early adulthood. No numbers 
reported.

0 No information given on follow-up timepoint. 0 Data collected from medical records. 1 N/A Separate analyses were carried out for males and females. No other covariates were 
adjusted for. 0.5 0 At addition of cross sex hormones - sufficient follow-up 

indicated by age at starting this. 1 Collected from medical records. 1 N/A

Klink 2015
Retrospective pre-
post single group 
study

4
Single-clinic study. Only included participants with data 
available at each timepoint. Number of patients excluded 
not reported.

0 High follow-up rates at final timepoint. 1 Detailed information on timing of treatment 
given. 1 N/A Separate analyses were carried out for males and females. No other covariates were 

adjusted for. 0.5 0 At addition of cross sex hormones - sufficient follow-up for 
most participants but not all. 0.5 Collected from medical records. 1 N/A

Kuper 2020
Prospective pre-
post single group 
study

2.5 Single-clinic study that excluded 22/209 patients due to 
missing follow-up. 0.5 Despite those with follow-up data being excluded, less than 

90% of participants included in analysis of each outcome. 0 Clinician data were entered into a research 
database. 1 N/A

Hypothesis testing (not separately by age or sex). Regression controlling for demographic 
and treatment variables planned, but no correlations found between change scores and 
demographic/treatment variables.

0 0 No information given on time between start of puberty 
suppresion and follow-up. 0 Validated scales used. 1 N/A

Lynch 2015
Retrospective pre-
post single group 
study

2.5 Single-clinic study, not enough information given to ascertain 
proportion of eligible patients included in study. 0 Study makes reference to participants being lost to follow-

up, but does not present information on follow-up rates. 0 Clinical data extracted from medical records. 1 N/A Narrative summary presented. 0 0 Baseline and relevant data from clinic follow-up at 1 and 6-
monthly intervals (duration of follow-up not reported) 0.5 Extracted from medical records. 1 N/A

Navabi 2021
Retrospective pre-
post single group 
study

3 Single-clinic study. Only participants with at least one DXA 
measurement were included. 0 Considerable number not included in analysis. 0 Retrospective review of medical records. 1 N/A Separate analyses carried out for males and females. Unadjusted analyses used. 0.5 0 Baseline and single follow-up (median 352.5 median days after 

GnRHa initiation, range 188-676 days) 0.5 Outcomes collected via DXA. 1 N/A

Neyman 2019
Retrospective pre-
post single group 
study

3 Single-clinic study. No information given on eligibility. 0 Less than 90% follow-up for some outcomes. 0 Collected from medical records. 1 N/A Narrative summary presented. Only birth-registered males were included. 0.5 0 Time between baseline and first follow-up ranged from 2.18 to 
8 months. 0.5 Extracted from medical records. 1 N/A

Olson-Kennedy 2021
Retrospective pre-
post single group 
study

4
Small number of clinics. Participants excluded if they did not 
have data before and after histrelin implant placement. No 
information provided.

0 Only one participants excluded from one analysis. 1 Charts of existing patients who had a histrelin 
implant in place were reviewed. 1 N/A Stratified analyses by sex were carried out. No other covariates were adjusted for. 0.5 0 Baseline and single follow-up (2-12 months after treatment) 0.5 Abstracted from the medical record and from the larger study data 

pool. 1 N/A

Perl 2020
Retrospective pre-
post single group 
study

5 Participants ecruited from a national clinic, only 3 
participants were excluded due to missing BP data. 1 Those with missing data were excluded from the study. 1 Medical records data used to identify those on 

treatment. 1 N/A Only birth-registered females were included in the study. No information is given on 
adjustment for baseline variables. 0.5 0 Baseline, and follow-ups at end of GnRHa treatment (average 3 

months SD 1). 0.5
Most measures extracted from medical records. BP measured 
during clinic visit using Welch Allyn Vital Signs Monitor VSM 300 
(Welch Allyn, Inc., Beaverton, OR)

1 N/A

Cohort

Pre-post

Supplementary table S4 - Critical appraisal summary by question
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Perl 2021
Retrospective pre-
post single group 
study

5 Participants were recruited from national clinic, only 1 
participant was excluded due to missing BP data. 1 Those with missing data were excluded from the study. 1 Data extracted from medical records. 1 N/A Only birth-registered males were included in the study. Unadjusted analyses were used. 0.5 0 Baseline, and follow-ups at end of GnRHa treatment (mean 9 

months SD 6). 0.5
Most measures extracted from medical records. BP measured 
during clinic visit using Welch Allyn Vital Signs Monitor VSM 300 
(Welch Allyn, Inc., Beaverton, OR)

1 N/A

Russell 2021
Retrospective pre-
post single group 
study

5 Two national clinics. Participants with incomplete outcome 
data were excluded (27/122). 0.5 Only participants with complete outcome data were 

included. 1 Details on GnRHa consent given. 1 N/A The analysis adjusted for sex. No other covariates were adjusted for. 0.5 0 Baseline and 12 month follow-up (plus / minus 3 months) 1 Validated scale used. 1 N/A

Schagen 2016
Prospective pre-
post single group 
study

4.5 National clinic. All eligible. 1 Low follow-up rates reported. 0
Participants excluded based on treatment 
duration and receipt of medication, which 
implies access to medical records.

1 N/A Separate analyses carried out for males and females. Unadjusted analyses used. 0.5 0 Baseline, and 3, 6, 12, 24 and 36 months 1 Detailed information given on laboratory investigations and use 
DXA provided. 1 N/A

Schagen 2018
Prospective pre-
post single group 
study

4 National clinic. No information on consent rates but selected 
from all eligible. 0.5 No information given on follow-up rates. 0 Details on duration of treatment provided. 1 N/A Separate analyses carried out for males and females. No other covariates were adjusted 

for. 0.5 0 Analyses used data up to two years post-treatment. 1 Detailed information given on laboratory investigations. 1 N/A

Schagen 2020
Prospective pre-
post single group 
study

5 National clinic. Small number excluded due to DXA scans not 
being available at the start of GnRHa. 1 No information given on missing data rates at follow-up. 0 Detailed treatment protocol provided. 1 N/A Analyses adjusted for pubertal stage and sex. No other covariates were adjusted for. 1 0 Analyses presented up to 36 months of treatment. 1

Dual-energy x-ray absorptiometry (DXA) using Hologic QDR 4500. 
Markers of bone formation and resorption used fasting blood 
samples, drawn on day of DXA.

1 N/A

Segev-Becker 2020
Retrospective pre-
post single group 
study

3 National clinic. Consecutive participants recruited. 1 No information given on follow-up rates. 0 Information on treatment delivery presented. 1 N/A Some but not all descriptive summaries stratified by gender/sex. Participants were split 
into pre-pubertal and pubertal groups. 0 0 No information given on follow-up period. 0 Data collected retrospectively from clinical records. 1 N/A

Stoffers 2019
Retrospective pre-
post single group 
study

4 Single-clinic study. Only 2/64 participants declined to 
participate. 0.5 High rates of follow-up at 6 months post-treatment, but low 

rates at 12 and 24 months post-treatment. 0.5 Information provides confidence that medical 
data were used. 1 N/A Only birth-registered females were included. Unadjusted analyses were used. 0.5 0 The median duration of follow-up was 12 months (range 5-33 

months). 0.5 Data collected via chart review. 1 N/A

Tack 2016
Retrospective pre-
post single group 
study

4
Single-centre study in country with three clinics. Small 
number (5 out of 43) excluded due to missing laboratory 
data.

0.5 No information given on follow-up rates at each timepoint. 0 Information provides confidence that medical 
data were used. 1 N/A Only birth-registered female adolescents were included. Unadjusted analyses were used. 0.5 0 Data collected 6 and 12 months after start of lynestrenol, 1 Data collected as part of clinical follow-up. 1 N/A

Tack 2017
Retrospective pre-
post single group 
study

4.5
Single-centre study in country with three clinics. All those 
who received CA for at least 6 months during study period 
were included.

1 No information given on follow-up rates at each timepoint. 0 Information provided on age at start of 
treatment - medical records data. 1 N/A Only birth-registered males were included in the study. Unadjusted analyses were used. 0.5 0 Baseline, 6 and 12 month follow-up with Cyproterone acetate. 1 Data collected as part of clinical follow-up. 1 N/A

Tack 2018
Prospective pre-
post single group 
study

3 Single-centre study in a country with three clinics. No 
information on eligibility or consent rates. 0 No information given on follow-up rates at each timepoint. 0 Mean age at start of treatment given - medical 

records data. 1 N/A Separate analyses were carried out for males and females. Unadjusted analyses were used. 0.5 0
The mean time interval between both examinations was 11.64 
(4 to 40) months in birth-registered females and 10.57 (5 to 31) 
months in birth-registered males.

0.5 Detailed information on assessment of outcomes provided. 1 N/A

van der Loos 2021
Retrospective pre-
post single group 
study

4.5 Single-clinic study. 123 excluded due to DXA not being 
available. 0 Only participants who had a DXA were included. 1 Information presented on start of treatment - 

medical records data. 1 Separate analyses were carried out for males and females. Analyses were stratified by 
puberty stage. 1 0 Some participants received GnRHA alone for less than one 

year. 0.5 Detailed information on DXA testing given. 1 N/A

Vlot 2017
Retrospective pre-
post single group 
study

3.5 Single-clinic study. A large number of eligible participants 
were excluded due to incomplete data. 0 Data indicates that more than 10% were missing data for 

outcomes. 0 Data collection took place at point of treatment. 1 N/A Analysis stratified on sex and bone age. Unadjusted analsyses were used. 1 0 Age ranges given at each timepoint indicate follow-up 
sufficient for some patients. 0.5 Detailed information on DXA testing provided. 1 N/A

Waldner 2022
Retrospective pre-
post single group 
study

4.5 15 out of 48 patients excluded due to incomplete data. 0 Only participants with complete data were included. 1 Retrospective chart review of medical records. 1 N/A The mean post-Lupron QTc was presented separately for patients assigned male and 
assigned female at birth. 0.5 0 Stated that time between baseline and follow-up was at least 6 

weeks, but no further information given. 0 Assessed as part of clinical practice. 1 Table 3 shows QTC range was 
384-454ms. 1

Arcelus 2016 Cross-sectional 
study with controls 3.5 299 eligible patients - 31 did not answer questions regarding 

NSSI and were excluded. National clinic. 1 More than 10% excluded from analysis - no information 
provided on those or explanation.

0 Self-reported data on treatments received prior 
to assessment at adult clinic. 0 Those not treated with hormones from same clinic sample. 1 Controlled for gender, self-esteem, transphobia, interpersonal problems, social support. 0.5 0 N/A Validated assessment tools used. 1 N/A

Burke 2020 Cross-sectional 
study with controls 5 Single clinic population - no information provided about 

recruitment and response, or number of eligible individuals. 0 All participants included in analysis. 1 Clinic data used to select / categorise treatment 
groups. 1

Two control groups - treatment naïve adolescents from same 
source and adolescent controls, which were appropriate for 
examining this outcome.

1 Controlled for puberty stage / age, sex assigned at birth but no other treatments. Cross-
sectional so no baseline control. 1 0 N/A Standard assessment - equipment and procedure explained in full - 

same applied to all participants (treatments and controls). 1 N/A

Fontanari 2020 Cross-sectional 
study with controls 3 Self-selecting survey. 0 All participants who completed survey were included in the 

analysis. 1 Self-report. 0 Non-exposed group from same survey sample. 1 No adjustment made for age, sex, co-interventions or sociodemographic confounders. 0 0 N/A Validated scales used. 1 N/A

Nokoff 2021 Cross-sectional 
study with controls 3.5 Single-clinic study. No information provided on consent rate. 0 All participants included in analysis according to table data. 1 No information provided on ascertainment of 

treatment exposure. 0
Adolescents from Colorado RESistance to InSulin in Type 1 ANd 
Type 2 diabetes (RESISTANT) study and the Health Influences in 
Puberty (HIP) study.

0.5 Separate analyses were carried out for sex, and analyses matched on age. Analyses also 
matched on BMI. 1 0 N/A Body composition measured using DXA and detailed information 

on laboratory assays provided. 1 N/A

Staphorsius 2015 Cross-sectional 
study with controls 2.5 Single-clinic study. No information given on consent rates. 0 Considerable number removed from analysis. 0 Information on treatment delivery presented. 1 Self-selective sample from friends and siblings of participants with 

GD. 0 ANOVA was used to examine differences in accuracy and reaction time. An analysis using 
ANCOVA examined the effect of IQ on group differences. 0.5 0 N/A The Tower of London Test was used. Detailed information is 

provided fMRI analysis. 1 N/A

Strang 2022 Cross-sectional 
study with controls 4 Shared study protocol in two locations. No information given 

on consent rates. 0 Only  those with complete report forms were included. 1
Collected through parent and self-report, and 
only verified when dates not fully recalled by 
families.

0 Drawn from same population as exposed group. 1
Analyses adjusted for assigned sex and age. Membership in the puberty suppression group 
included those who had ever taken it, including those in current receipt and those who 
were now taking cross-sex hormones.

1 0 N/A Validated scales and evaluations used. 1 N/A

Turban 2020 Cross-sectional 
study with controls 3 National survey covering all 50 states in collaboration with 

400+ lesbian, gay, bisexual and transgender organisations. 1 No information given on number of participants excluded 
from analyses due to missing data. 0 Self-reported by participants. 0 Drawn from same population as exposed group. 1 Age and sex were not adjusted for. Education level, employment status, and total 

household income were adjusted for. 0.5 0 N/A One validated scale used, the rest appear to be bespoke for the 
study. 0.5 N/A

van der Miesen 2020 Cross-sectional 
study with controls 5.5 Nearly all patients included from a national service. 1 Only participants who completed the questionnaire were 

included. 1 Questionnaires were completed during clinical 
assessments. 1 Group with GD who had not received puberty suppresants drawn 

from same source as exposed group. 1 An analysis controling for gender and age confirmed the group effects. 1 0 N/A A validated scale was used (YSR). An ad hoc peer relations scale 
was created using 3 items of the YSR. 0.5 N/A

Cross-sectional
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ABSTRACT
Background Clinical guidelines outline the use of 
hormones for masculinisation/feminisation in adolescents 
experiencing gender dysphoria or incongruence. Robust 
evidence concerning risks and benefits is lacking. There 
is a need to aggregate evidence as research becomes 
available.
Aim Identify and synthesise studies assessing the 
outcomes of hormones for masculinisation/feminisation 
in adolescents experiencing gender dysphoria/
incongruence.
Methods Systematic review and narrative synthesis. 
Database searches (MEDLINE, Embase, CINAHL, 
PsycINFO, Web of Science) were performed in April 2022, 
with results assessed independently by two reviewers. 
An adapted version of the Newcastle- Ottawa Scale 
for Cohort Studies was used to assess study quality. 
Moderate- and high- quality studies were synthesised.
Results 12 cohort, 9 cross- sectional and 32 pre–
post studies were included (n=53). One cohort study 
was high- quality. Other studies were moderate 
(n=33) and low- quality (n=19). Synthesis of high and 
moderate- quality studies showed consistent evidence 
demonstrating induction of puberty, although with 
varying feminising/masculinising effects. There was 
limited evidence regarding gender dysphoria, body 
satisfaction, psychosocial and cognitive outcomes, 
and fertility. Evidence from mainly pre–post studies 
with 12- month follow- up showed improvements 
in psychological outcomes. Inconsistent results 
were observed for height/growth, bone health 
and cardiometabolic effects. Most studies included 
adolescents who received puberty suppression, making it 
difficult to determine the effects of hormones alone.
Conclusions There is a lack of high- quality research 
assessing the use of hormones in adolescents 
experiencing gender dysphoria/incongruence. Moderate- 
quality evidence suggests mental health may be 
improved during treatment, but robust study is still 
required. For other outcomes, no conclusions can be 
drawn. More recent studies published since April 2022 
until January 2024 also support the conclusions of this 
review.
PROSPERO registration number: CRD42021289659.

INTRODUCTION
Over the last 10- 15 years, there has been a 
rise in the number of children and adolescents 
being referred to specialist paediatric gender 
services.1 2 Clinical guidelines for managing 

gender dysphoria/incongruence recommend 
assessment and psychosocial care to alleviate 
gender- related distress and any co- occurring 
difficulties. For pubertal adolescents, medi-
cations to suppress puberty in early to mid- 
adolescence followed by hormones that induce 
feminisation/masculinisation are outlined 
in what is described as a staged model of 
care. These interventions, often referred to 
as cross- sex hormones or gender- affirming 
hormones, comprise testosterone for birth- 
registered females and oestrogen for birth- 
registered males, which is sometimes given 
in combination with gonadotropin- releasing 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Increasing numbers of children and adolescents 
experiencing gender dysphoria/incongruence 
are being referred to specialist gender services.

 ⇒ National and international guidelines outline 
the use of hormones for masculinisation or 
feminisation in adolescents experiencing gender 
dysphoria/incongruence.

 ⇒ Several systematic reviews report a limited 
evidence base for initiating these treatments 
during adolescence, and uncertainty about 
benefits, risks and long- term effects.

WHAT THIS STUDY ADDS
 ⇒ There is a lack of high- quality research 
assessing the outcomes of hormones for 
masculinisation or feminisation in adolescents 
experiencing gender dysphoria/incongruence.

 ⇒ There is limited or inconsistent evidence 
regarding gender dysphoria, body satisfaction, 
psychosocial and cognitive outcomes, 
fertility, height/growth, bone health and 
cardiometabolic effects.

 ⇒ There is moderate- quality evidence from mainly 
pre–post studies that hormone treatment may 
in the short- term improve psychological health.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
POLICY OR PRACTICE

 ⇒ There is a lack of high- quality evidence 
to support the initiation of hormones for 
masculinisation or feminisation in adolescents 
experiencing gender dysphoria/incongruence. 
Agreement on core outcomes and high- quality 
research are needed.
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hormone analogues (GnRH- a), progestins, or other medica-
tions with anti- androgenic properties.3 4

In early treatment protocols and clinical guidelines, treat-
ments for feminisation/masculinisation were offered from 
age 16, and mainly in adulthood.5 6 Over the last decade, 
guidelines have broadened these criteria, for example, 
removing minimum age4 7 8 and making changes to the 
requirement of a diagnosis of gender dysphoria (Diagnostic 
and Statistical Manual of Mental Disorders 5th edition, 
DSM- 5), being replaced by gender incongruence (Interna-
tional Classification of Diseases 11th revision, ICD- 11).3 In 
a study of 1766 children and adolescents receiving care at 
a national gender service in the Netherlands (1997–2018), 
202 birth- registered males and 454 birth- registered females 
received hormones at a median age of 16.0 (IQR 15.5–17.1) 
and 16.7 (16.0–17.5), respectively.9 In the UK, the mean age 
of consent for treatment was 17.3 (SD 0.1).10

Robust evidence concerning the risks and benefits of 
initiating hormones during adolescence is lacking. Several 
systematic reviews have found mainly low- quality or limited 
evidence.11–20 Due to the proliferation of research in this 
area, there is a need to update systematic reviews as evidence 
becomes available. This systematic review aims to synthesise 
evidence published up to April 2022 that reports outcomes 
of feminising/masculinising hormones in adolescents expe-
riencing gender dysphoria/incongruence.

METHODS
The review forms part of a linked series examining the 
epidemiology, care pathways, outcomes and experiences of 
children and adolescents experiencing gender dysphoria/
incongruence and is reported according to Preferred 
Reporting Items for Systematic review and Meta- Analysis 
guidelines.21 The protocol was registered on PROSPERO 
(CRD42021289659).22

Search strategy
A single search strategy was used to identify studies 
comprising two combined concepts: ‘children’, which 
included all terms for children and adolescents; and ‘gender 
dysphoria’, which included associated terms such as gender- 
related distress and gender incongruence, and gender 
identity terms including transgender, gender diverse and 
non- binary.

MEDLINE (online supplemental table S1), Embase and 
PsycINFO through OVID, CINAHL Complete through 
EBSCO and Web of Science (Social Science Citation Index) 
were searched (13–23 May 2021; updated 27 April 2022).

Reference lists of included studies and relevant systematic 
reviews were assessed.11–20

Inclusion criteria
The review included published research that reported 
outcomes of hormones used for masculinisation/feminisa-
tion in adolescents experiencing gender dysphoria/incon-
gruence (table 1).

Selection process
Results of all searches were uploaded to Covidence23 and 
screened independently by two reviewers. Full texts of 
potentially relevant articles were reviewed against inclu-
sion criteria by two reviewers independently. Disagreements 
were resolved through discussion or by a third reviewer.

Data extraction
Data on study characteristics, methods and outcomes were 
extracted into pre- piloted data extraction templates by one 
reviewer and second- checked by another.

Study quality
Critical appraisal was undertaken by two reviewers inde-
pendently, with consensus reached through discussion or 
involvement of a third reviewer.

Quality was assessed using a modified version (online supple-
mental file 1) of the Newcastle- Ottawa Scale for cohort studies, a 
validated scale of eight items covering three domains: selection, 
comparability and outcome.24 Scale modification included not 
scoring certain question(s) for cross- sectional or single- group 
designs, or particular outcomes; specification of key confounders 
to assess comparability of cohorts; guidance regarding suffi-
ciency of follow- up; and use of numerical scores for items and 
overall (maximum score 9 for cohorts, 8 for pre–post and cross- 
sectional studies with a comparator). Total scores are presented 
as percentages to account for different total scores (≤50% low, 
>50–75% moderate, >75% high quality).

Synthesis
Narrative synthesis methods were used because of heteroge-
neity in study design, intervention, comparator, outcome and 
measurement. Low- quality studies were excluded from the 
synthesis due to the high risk of bias. For studies that reported 
outcomes for both puberty suppression and hormones, only the 
findings relating to hormones were synthesised.

Outcomes were grouped into distinct and clinically mean-
ingful categories for synthesis, based on what had been measured 
across the studies in addition to the a priori categories informing 
the review. Care was taken to differentiate between different 
study designs, comparators and interventions. Where possible, 
potential differences by birth- registered sex, and treatment dura-
tion/initiation were examined.

RESULTS
Database searches yielded 28 147 records, 3181 of which were 
identified as potentially relevant for the linked systematic 
reviews, and full texts reviewed. From these, 53 studies met the 
inclusion criteria for this review (figure 1).

Table 1 Inclusion and exclusion criteria

Population Children and/or adolescents aged 0–18 experiencing gender 
dysphoria, gender incongruence or referral to a gender identity 
service.
Studies of adults or a mixed population of adolescents and adults 
where treatment was initiated in adolescence (<18).

Intervention Masculinising or feminising hormone treatments.

Comparator Any or none.

Outcomes Pubertal development, side effects, gender dysphoria or other 
gender- related outcomes, psychological health, physical health, 
psychosocial outcomes, cognitive outcomes, fertility.

Study design Clinical trials, cohort studies, case–control studies, cross- sectional 
studies, pre–post single- group design studies or service evaluations 
that provided treatment outcome data. Case studies and case series 
were excluded.

Publication Studies published in the English language in a peer- reviewed journal.
Conference abstracts were excluded.
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Study characteristics
Studies were published from 2006 to 2022 (with 60% from 2020 
to 2022 (n=32)), and conducted in the Netherlands (n=17),25–41 
US (n=24),42–65 Israel (n=3),66–68 Belgium (n=2),69 70 Canada 
(n=2)71 72 and one in Brazil,73 Finland,74 Germany,75 Spain76 and 
the UK77 (online supplemental table S2).

Of the 53 studies, 12 were cohorts comparing adoles-
cents experiencing gender dysphoria/incongruence receiving 
hormones with a comparator,34 37–39 42 43 46 49 54 64 75 76 9 cross- 
sectional with comparator25 45 50 51 57 60 65 73 77 and 32 pre–post 
designs.26–33 35 36 40 41 44 47 48 52 53 55 56 58 59 61–63 66–72 74 Over half of 
the studies (n=30) used retrospective chart review.

All but five studies recruited adolescents experiencing gender 
dysphoria/incongruence from specialist gender or endocrinology 
services: 46 from single clinics (in Belgium, Israel, Netherlands 
and the UK these were large regional/national services), and 2 
from multiple US clinics. Of the remaining five, four were US 
studies (national survey recruiting via community settings,65 clin-
ical and community settings,45 social media platforms,50 US Mili-
tary Healthcare Data Repository47). The final study from Brazil 
recruited via Facebook.73

Overall, the studies included 40 906 participants, of which 
22 192 were adolescents experiencing gender dysphoria/incon-
gruence (8164 received hormone treatments and 14 028 did 
not), and 18 714 comparators. Comparator groups included 
adolescents who had either not received hormones or received 
it in adulthood34 39 42 43 45 46 49–51 65 73 75 78; adolescents not expe-
riencing gender dysphoria/incongruence37 38 57 60 64 76; both 
comparators25; or studies comparing those receiving hormones 
alone with those receiving it in combination with GnRH- a/
progestins/anti- androgens.54

The most frequently reported outcomes were physical health 
outcomes (n=29) and puberty development (n=25) (figure 2, 
online supplemental table S3). Side effects, bone health and 

fertility were measured in six, five and one study, respectively. 
Psychological health was measured in 15 studies, psychosocial 
in 7 and cognitive/neurodevelopmental outcomes in 4. Gender- 
related outcomes and body image were each measured in three 
studies.

Study quality
One cohort study measuring side effects only was rated as high- 
quality,54 33 were moderate25 30–41 45 47 48 50–53 55 56 59–63 66 67 69 70 74 76 
and 19 low.26–29 42–44 46 49 57 58 64 65 68 71–73 75 77 Of the 12 cohort 
studies, (the only studies to include a comparator group and 
assess outcomes over time), 6 were rated as high or moderate 
quality (figure 2, online supplemental table S4).34 37–39 54 76

In most studies, there were concerns about the representative-
ness of the population due to single- site recruitment, selective 
inclusion and/or poor reporting of the eligible population. In 
the 21 studies including a comparator, most did not report or 
control for key differences between groups, and only 6 used 
matched controls.25 37 38 60 64 76 Most studies presented results 
separately by birth- registered sex or controlled for this, but few 
controlled for age, Tanner stage or co- interventions.

Overall, studies used appropriate methods to ascertain expo-
sure and assess outcomes. Follow- up was adequate in 22 studies, 
with others not reporting clear information, or follow- up 
varying between participants or not linked to treatment initia-
tion. Missing data at follow- up/analysis or poor reporting of this 
affected many studies.

Three studies did not report separate outcomes for adoles-
cents receiving puberty suppression or hormones (one was 
moderate quality and excluded from synthesis).47 73 77 One 
moderate- quality study assessing the amplitude of click- evoked 
otoacoustic emissions was excluded from the synthesis due to 
not being clinically relevant.25

Figure 1 Study flow diagram.
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Synthesis of outcomes
Gender dysphoria and body satisfaction
One cohort study measured gender dysphoria pre–post, and 
reported a reduction in dysphoria with no participants in clin-
ical range at follow- up.76 One cross- sectional study measured 
body satisfaction in birth- registered females and reported lower 
dissatisfaction in those receiving hormone treatment compared 
with those who had not51 (online supplemental table S5).

Psychological health
Five studies (one cohort,76 two pre–post48 74 and two cross- 
sectional50 51) measured psychological health. In four studies, 
participants had received hormones for ~12 months at 
follow- up. One cross- sectional study did not report treatment 
duration.50 Reported outcomes were depression (n=4), anxiety 
(n=3), suicide and/or self- harm (n=4), need for specialist- level 
psychiatric treatment for different mental health difficulties 
(n=1) and internalising and externalising symptoms (n=1) 
(online supplemental table S5).

Studies found a reduction in depression and anxiety at 
follow- up (cohort76) and for birth- registered females receiving 
hormones compared with females not receiving hormones 
(cross- sectional51), but levels were higher when compared with 
adolescents not experiencing gender dysphoria/incongruence 
(cohort76). Lower treatment needs for depression and anxiety 
were reported after treatment in a pre–post study.74 A cross- 
sectional study reported lower levels of depression in adoles-
cents who had received hormones compared with those who had 
wanted hormones but had not received them.50

A pre–post study found no changes in treatment need for 
conduct problems, psychotic symptoms/psychosis, substance 
abuse, autism spectrum condition, attention- deficit hyperactivity 
disorder or eating disorders,74 but two pre–post studies found 

a reduction in treatment needs for (or lower levels of) suicid-
ality/self- harm.48 74 Two cross- sectional studies found conflicting 
results: those receiving hormones were less likely to have seri-
ously considered/attempted suicide compared with adolescents 
not receiving hormones,50 and in birth- registered females there 
was no difference between groups.51

One cohort study reported a significant decrease in total 
psychological difficulties and scores for hyperactivity, emotional 
and conduct problems, with fewer participants in borderline and 
abnormal ranges at follow- up.76 Compared with adolescents 
not experiencing gender dysphoria/incongruence, psychological 
difficulties were higher at baseline but similar at follow- up.

Psychosocial functioning
A cohort study reported no change in family functioning or 
peer problems but more peer problems when compared with 
adolescents not experiencing gender dysphoria/incongru-
ence.76 A small improvement was reported in prosocial skills. 
A pre–post study measured peer relations, living arrangements, 
school/work participation, romantic involvement and compe-
tence in managing everyday matters, with the only changes 
being a decrease in participants living with parents/guardians at 
follow- up and a small decrease in normative peer relationships.74 
A pre–post study reported an increase in well- being after receipt 
of hormones48 (online supplemental table S5).

Cognitive outcomes
Two cohort studies of birth- registered females assessed whether 
exogenous testosterone- induced changes reflect sex- based differ-
ences in brain activity. One study measured visuospatial working 
memory, and found no difference in performance between those 
treated and female and male controls not experiencing gender 

Figure 2 Outcome categories by study quality and design.
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dysphoria/incongruence, but did observe stronger frontal and 
parietal activation at follow- up in male controls and those 
treated.38 The second study measured amygdala activation, 
observing slightly more rightward lateralisation following treat-
ment, and similar lateralisation in those treated compared with 
female and male controls who did not change.37

Amygdala activation was also assessed in a cross- sectional 
study of birth- registered females, finding greater activation and 
increased connectivity between the amygdala and prefrontal 
cortex in those receiving hormones compared with those who 
had not.51

A cross- sectional study found those receiving hormones had 
better executive functioning, cognitive flexibility and working 
memory compared with a group not receiving hormones45 
(online supplemental table S5).

Physical health outcomes
Bone health
Four pre–post studies30 32 33 36 measured bone health. Two 
reported an increase at follow- up in absolute measures of bone 
density and SD scores32 33 (one included birth- registered females 
only33), and two reported no change in these and/or bone 
biomarkers, although these included small samples30 36 (online 
supplemental table S6).

Cardiometabolic health
Body mass index (BMI) and/or a standardised measure (BMI 
SD/z score or percentile) was reported in 16 studies (1 cohort,34 
14 pre–post30 33 35 40 53 55 56 61–63 66 67 69 70 and 1 cross- sectional60), 
showing no change overall but some inconsistencies (online 
supplemental table S6).

For birth- registered males, one study reported an increase in 
SD score,30 one a decrease40 and two no change.66 70 All reported 
no clinically significant change in BMI.30 40 66 70 Four studies only 
reported BMI: three found no change53 56 62 and one reported an 
increase for participants starting GnRH- a in early puberty prior 
to initiating hormones.35

For birth- registered females, two studies reported an increase 
in SD score30 69 and four no change.33 55 63 67 All but one of these, 
which found an increase in BMI as well as SD score,69 reported 
no change in BMI.33 55 63 67 Five studies only reported BMI: 
four found no change,53 56 61 62 and one an increase in the early 
puberty group.35

A cross- sectional study of both sexes found no difference in 
BMI percentile between those receiving hormones compared 
with controls,60 and a single cohort study found those who 
started hormones earlier had a lower BMI (although not clini-
cally significant) than those who started treatment later.34

Seven pre–post studies assessed cholesterol markers: three 
reported a decrease in high- density lipoprotein (HDL),33 53 55 
one an increase62 70 and three no change.61 69 70 A cross- sectional 
study found that birth- registered females receiving hormones 
had lower HDL than controls, whereas birth- registered males 
had higher HDL than controls.60

Eight pre–post studies measured blood pressure33 40 53 61 62 66 67 
and one hypertension,55 all reported no clinically significant 
change. One cross- sectional study found similar blood pressure 
in adolescents receiving hormones compared with adolescents 
not experiencing gender dysphoria/incongruence.60

Six studies measured HbA1c (glycated haemo-
globin),33 40 53 60 69 70 four glucose levels,60 62 69 70 three fasting 
insulin60 69 70 and two homeostatic model assessment (HOMA) 
index.60 69 One cross- sectional study reported differences 

between birth- registered males and controls in the inverse of 
fasting insulin (lower) and HOMA insulin resistance (higher) 
compared with controls.60 No changes were reported by other 
studies.

Other parameters
Twelve studies assessed other physiological parameters 
obtained from blood tests (11 pre–post31 33 40 41 53 55 56 61 62 69 70 
and one cross- sectional60; (online supplemental table S6)): 
dehydroepiandrosterone sulfate (n=3), androstenedione 
(n=2), creatinine (n=6), estimated glomerular filtration rate 
(n=1), prolactin (n=5), alanine transaminase (n=8), aspartate 
transaminase (n=8), g- glutamyl transferase (n=1), haemato-
crit (n=7), serum urea nitrogen (n=1), haemoglobin (n=7), 
potassium (n=1), vitamin D (n=1), thyroid stimulating 
hormone (n=3), free thyroxin (n=3), anti- Müllerian hormone 
(n=1), alkaline phosphatase (n=2), sex hormone binding 
globulin (n=4), free androgen index (n=1) and urea (n=1). 
For most outcomes there were no changes pre–post or differ-
ences between groups; where there were changes results were 
inconsistent.

One pre–post study found no occurrence of thrombosis after 
masculinising/feminising hormones.59

Pubertal development
Hormone levels
Fifteen studies measured hormone levels (2 cohort,37 38 12 pre–
post33 35 40 53 55 59 61 62 66 67 69 70 and 1 cross- sectional60), 7 studies 
in birth- registered females,33 37 38 55 61 67 69 3 in birth- registered 
males40 66 70 and 5 both (online supplemental table 7).35 53 59 60 62

All pre–post studies and a cohort reporting pre–post data 
found increased/heightened testosterone and oestradiol in birth- 
registered females and males, respectively.33 35 40 53 55 59 61 62 66 67 69 70 
Three studies (two cohort and one cross- sectional) found testos-
terone levels in birth- registered females receiving hormones were 
higher than female controls but lower than male controls.37 38 60 
The cross- sectional study reported similar oestradiol levels in 
birth- registered males receiving hormones and female controls, 
and higher levels compared with male controls.60 Luteinising and 
follicle- stimulating hormones remained constant or decreased 
slightly.33 40 60 66 67 69 70

In birth- registered females, three studies reported increases 
in oestradiol,33 35 67 two no change53 69 and three reported 
decreases55 61 62 (with varying follow- up across studies). In birth- 
registered males, one study reported no change in testosterone,66 
four a decrease35 53 62 70 and one observed higher testosterone 
levels compared with female but lower compared with male 
controls.60

Induced pubertal progression
Four pre–post studies with at least 12 months follow- up measured 
pubertal development,33 36 40 70 and three Tanner breast stage 
(online supplemental table 7).36 40 70 Two observed an increase 
in breast volume in birth- registered males after hormones,40 70 
although objectively breast volume was small,70 and another 
reported no change in breast volume in birth- registered females.36 
One study of birth- registered females reported an increase in 
facial, abdominal, chest and extremities hair, and voice deep-
ening in all participants at follow- up.33 Another reported no 
change in Tanner genital stage in birth- registered males,36 and 
no change in Tanner pubic hair stage for both.36
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Menstrual suppression
Three pre–post studies reported suppression in most participants 
(online supplemental table 7): 85% cessation after 6 months,61 
80% no breakthrough bleeding at 12 months52 and nearly all 
reported suppression on 200 mg of subcutaneous testosterone, 
although just over half reported suppression on 140 mg (median 
follow- up 1.9 years).55

Height/growth
One cohort34 and six pre–post studies30 33 35 36 40 70 reported 
height and/or height SD score, showing mixed results (online 
supplementary material S7).

For birth- registered males, two studies reported an increase in 
height SD score30 70 and one no change.40 Three studies reported 
an increase in absolute height.30 36 40 An increase was observed in 
height SD when using affirmed- gender references.40

For birth- registered females, two studies reported no change 
in height SD score,30 33 and three reported an increase in abso-
lute height.30 33 36

One study reported that birth- registered females who received 
hormones earlier and for longer, were taller than those who 
started treatment later. There was no difference for birth- 
registered males.34 All participants in the study had first received 
puberty suppression. A second study found that for both sexes, 
the average height at follow- up was higher in those who started 
hormone treatment earlier.35

Body composition/shape
Birth- registered females receiving testosterone had lower body 
fat percentage and fat mass, and higher lean tissue percentage 
and lean mass than female controls not experiencing gender 
dysphoria/incongruence, and the converse compared with males 
controls.60 Higher body fat percentage and fat mass and lower 
lean tissue percentage were seen for birth- registered males 
compared with male controls, and the converse compared with 
females controls (online supplemental table 7).

A pre–post study in birth- registered males reported no change 
in fat mass after 2 years of treatment, but at 3 years it was higher 
compared with baseline (online supplemental table 7). Both fat 
percentage and lean body mass percentage remained the same.40 
The same study reported a decrease in absolute and SD score 
for waist–hip ratio (compared with reference data for males 
and females), a decrease in SD score but no absolute change in 
waist circumference, and no change in SD score but an absolute 
increase in hip circumference.40

Bone age and geometry
Two pre–post studies measured bone age and reported an 
increase after treatment (online supplementary material S7).36 40 
In birth- registered males who started GnRH- a in mid- puberty or 
late- puberty prior to initiating hormones, there was an increase 
in subperiosteal width and endocortical diameter, but not in 
those who started this treatment in early puberty.35 For birth- 
registered females, there was no evidence of change.

Fertility
One cohort study measured fertility in birth- registered males 
by comparing orchiectomy specimens of those who started 
hormone treatment at Tanner stage 2/3, 4/5 or in adulthood, 
with all adolescents first receiving puberty suppression (online 
supplemantary table S6).39 Mature spermatozoa were only 
encountered in those who started this treatment at Tanner 
stage 4 or higher. Immature germ cells were present in all those 

treated in early puberty. Duration of hormone treatment did not 
influence study outcomes.

Side effects
Four studies reported side effects (one cohort54 and three pre–
post55 69 70). Three studies of birth- registered females reported 
an increase in acne at follow- up.54 55 69 One study also reported 
mood changes, elevated red blood markers and increased appe-
tite as common, with headaches, hot flashes, fatigue and hair loss 
less commonly reported.54 One study reported a slight increase 
in metrorrhagia after adding testosterone following <6 months 
of lynestrenol.69

Breast tenderness was commonly reported in two studies 
of birth- registered males,54 70 with less common reports of 
increased liver enzymes and oestradiol levels above the normal 
limit,54 70 and mood swings and increased appetite frequently 
reported.70 The cohort study reported similar side effect profiles 
in those receiving GnRH- a concurrently with hormones and 
those receiving hormones alone.54

DISCUSSION
This systematic review identified 53 studies reporting outcomes 
for feminising/masculinising hormones for adolescents experi-
encing gender dysphoria/incongruence. Only 6 of the 12 cohort 
studies were rated as high or moderate quality.34 37–39 54 76

There was evidence from multiple studies that exogenous 
hormones increase hormone levels and to varying degrees induce 
pubertal development, with potential differences depending on 
birth- registered sex and timing of treatment. Inconsistent results 
were found for height/growth, bone health and cardiometabolic 
health. There was insufficient evidence regarding changes to 
gender dysphoria, body satisfaction, psychosocial and cogni-
tive outcomes, or fertility (no study assessed fertility in birth- 
registered females). These findings add to other systematic 
reviews in concluding there is insufficient and/or inconsistent 
evidence about the risks and benefits of hormone interventions 
in this population.11–20

Regarding psychological health, evidence from mainly pre–
post studies suggests hormones are associated with improve-
ments in depression, anxiety and other mental health difficulties 
after 12 months of treatment, although there were inconsisten-
cies regarding suicidality and/or self- harm, with three of four 
studies reporting an improvement and one no change. Concerns 
about study representativeness and comparability of control 
groups (where used) mean these findings must be interpreted 
with caution. Well- designed robust studies that control for key 
confounding factors with longer- term follow- up are needed.

Over half of the studies reported the effects of both puberty 
suppression and hormones. In adolescents, GnRH- a often 
continues during hormone treatment.9 For adolescents who 
do not first receive puberty suppression, GnRH- a or another 
anti- androgenic treatment may be offered at the initiation of 
hormones although the reasons for this are unclear.79 Although 
recent studies suggest most adolescents who proceed with 
hormones will receive puberty suppression before this,9 10 80 
research that robustly compares outcomes for adolescents on this 
treatment pathway versus receiving hormones alone is needed, 
especially given recent studies suggesting the effect on secondary 
sex characteristics and fertility may be different.34 39

Agreement about core aims and outcomes for hormone inter-
ventions for adolescents would facilitate future aggregation of 
evidence. Included studies assessed multiple different outcomes 
across various domains. The rationale for cognitive outcomes 
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varied, with some studies primarily focusing on sex- based differ-
ences presumed from wider research.81 Few studies examined 
whether hormones influence cognitive development in adoles-
cence, which is identified as a key area of uncertainty.

Clinicians should ensure that adolescents considering 
hormone interventions are fully informed about the potential 
risks and benefits including side- effects, and the lack of high- 
quality evidence regarding these. In response to their own 
evidence review, the Swedish National Board of Health and 
Welfare now recommends that hormone treatments should only 
be provided under a research framework, a key aim for which 
is to develop a stronger evidence base.82 As they point out, this 
approach is common practice in other clinical specialties, where 
to receive treatments for which the benefits and risks are uncer-
tain, patients must take part in research.

Strengths and limitations
Strengths include a published protocol with robust search 
strategies, and comprehensive synthesis of high- quality and 
moderate- quality studies. Poor study reporting may have 
resulted in moderate- quality studies being rated as low- quality 
and excluded from the synthesis. As searches were conducted to 
April 2022 this review does not include more recently published 
studies. However, this review draws similar conclusions to other 
reviews despite including numerous additional studies. Of other 
studies published since April 2022 until January 2024, very few 
used a cohort design or an appropriate comparator and were 
of similar low- quality to moderate- quality. Of those likely to 
contribute new data to the synthesis, five focused on bone health 
and growth,83–87 one on cardiometabolic risk88 and two assessed 
psychological health,89 90 one of which also assessed life satisfac-
tion and congruence with gender identity and appearance,89 and 
the other additionally assessed body image and sex- typed brain 
activity.90

All three studies assessing bone health examined changes over 
time for participants treated with GnRH- a followed by hormones 
and found, overall, that after hormone treatment, bone mineral 
density scores were in line with expected maturation, despite 
a deceleration during GnRH- a treatment.83 86 87 Two of these 
studies also found that height growth was not affected following 
hormone treatment,84 87 and this was found in a third study as 
well.85 The increasing number of studies assessing bone health 
and height growth potentially indicate that following hormone 
treatment, bone health is in line with expected maturation and 
height growth is not affected. However, there remains uncer-
tainty about these outcomes due to the lack of high- quality 
studies that use a longitudinal design and appropriate compar-
ator with longer- term follow- up.

A single new study assessed changes in body composition.83 
It found an increase in lean body mass z- scores and a decrease 
in fat mass z- scores during the first year of treatment in birth- 
registered females, which remained stable over 3 years of treat-
ment. For birth- registered males, there was a slight decrease in 
lean mass z- scores in the first year which remained stable over 
time, but little change in fat mass z- scores. This study adds to the 
limited evidence base for body composition, but no conclusions 
can be drawn due to the inconsistency in results across studies.

One study examined whether receipt of hormone interven-
tions was associated with cardiometabolic- related diagnoses and 
found that certain diagnoses were more likely in birth- registered 
females receiving testosterone, suggesting that cardiometa-
bolic health may be compromised in this group.88 However, 
it is the only study that has examined diagnoses rather than 

cardiometabolic markers, and it used a cross- sectional design, 
therefore no conclusions can be drawn about these outcomes.

Two studies measured psychological health.89 90 They both 
found lower levels of anxiety and depression for birth- registered 
females, in one study during 2 years after hormone initiation,89 
and in the other when compared with those not receiving 
hormones,90 which also found lower levels of suicidality in those 
receiving hormones but no difference for internalising symp-
toms.90 Overall, no differences for birth- registered males were 
observed for the same outcomes in both studies, although one 
study found that for both sexes, taking hormones for longer 
durations was associated with fewer depression and suicidality 
symptoms, with a stronger association between longer duration 
and lower suicidality in birth- registered males.90 These studies 
add to the moderate- quality evidence that hormone treatment 
may improve psychological health, although robust research 
with long- term follow- up is still needed.

A single study assessing outcomes during the 2 years after 
hormone initiation found that scores for gender congruence 
and life satisfaction increased, but there were differences by 
birth- registered sex and timing of hormone initiation.89 Lastly, 
a single cross- sectional study explored body image and sex- 
typed brain activity.90 It found body image satisfaction was 
higher in those receiving hormones compared with those not 
receiving hormones and those taking hormones for longer dura-
tions. In terms of sex- typed brain activity, analysis of amygdala- 
vmPFC (ventromedial prefrontal cortex) coupling found greater 
coupling in those receiving hormones. However, as there is still 
limited evidence about the effect of hormones on gender- related, 
psychosocial and cognitive outcomes, no further conclusions can 
be drawn.

CONCLUSIONS
There is a lack of high- quality research assessing the outcomes 
of hormone interventions in adolescents experiencing gender 
dysphoria/incongruence, and few studies that undertake long- 
term follow- up. No conclusions can be drawn about the effect on 
gender- related outcomes, body satisfaction, psychosocial health, 
cognitive development or fertility. Uncertainty remains about the 
outcomes for height/growth, cardiometabolic and bone health. 
There is suggestive evidence from mainly pre–post studies that 
hormone treatment may improve psychological health although 
robust research with long- term follow- up is needed.
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NEWCASTLE - OTTAWA QUALITY ASSESSMENT SCALE 
(Adapted cohort study scale) 
 
Adapted from Wells G, Shea B, O'Connell D, et al. (2021) The Newcastle-Ottawa Scale (NOS) for 
assessing the quality of nonrandomised studies in meta-analyses. Available at 
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp 
 
Selection 
 
1) Representativeness of the paediatric gender dysphoric group 
Score 1 if: 
a) truly representative of the average child or adolescent with gender dysphoria / incongruence, e.g., 
nationally representative community sample, population-based medical database, national gender 
service, multiple gender services covering different localities   
 
Score 0.5 if: 
b) somewhat representative of the average child or adolescent with gender dysphoria / 
incongruence, e.g., single gender service (in a country where there are several), locality 
representative community sample 
 
Score 0 if: 
c) a selected group of users e.g., convenience sample, self-selection, sub-sample due to data 
availability 
or 
d) no description of the derivation of the cohort 
 
Q1. TIP: If paper does not include information on sample size / representativeness / response rate 
in relation to eligible clinic population, score 0 as we must assume it is a selected group of users. 
 
Q1. NOTE: When scoring take into consideration that puberty blockers are not available to pre-
pubertal children and cross-sex hormones not until mid-adolescence, therefore an adolescent 
sample would be representative of those seeking medical treatment for gender dysphoria. 
 
 
2) Selection of the non-exposed group 
Score 1 if: 
a) drawn from the same community as the exposed group  
 
Score 0.5 if: 
b) drawn from a different source that is comparable e.g., population norms for all adolescents or 
matched cisgender controls where outcome is expected to be the same for both groups such as BMI 
or adult height 
 
Score 0 if: 
c) drawn from a different source that is not comparable e.g., cisgender population for studies 
measuring psychosocial outcomes 
or 
d) no description of the derivation of the non-exposed cohort 
 
Score N/A if: 
e) single group study (e.g., pre-post treatment design) 
 
Q2. TIP: Some studies include two plus comparator groups – score 1 if all appropriate, score 0.5 if 
mix of comparable and non-comparable, and score 0 if none are comparable. 
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3) Ascertainment of exposure (medical treatment for gender dysphoria) 
Score 1 if: 
a) secure record, e.g., clinic or medical records 
or 
b) structured interview 
 
Score 0 if: 
c) written self-report 
or 
d) no description 
 
Q3. TIP: Use of medical records can be inferred from methods reporting overall, e.g., if sample 
eligibility was based on medical records and this includes treatment, or if detailed treatment 
information provided from medical records. 
 
 
4) Demonstration that outcome of interest was not present at start of study 
Score 1 if: 
a) yes 
 
Score 0 if: 
b) no 
 
Score N/A if: 
c) study is measuring an outcome such as quality of life or severity of anxiety for which 
there would be an intrinsic value for each participant at any time during the study 
 
 
Comparability 
 
5) Comparability of cohorts based on the design (e.g., matched controls, inclusion criteria) or 
analysis (e.g., propensity score matching, regression analysis) 
 
PART A 
Score 1 if: 
a) study controls for [age OR puberty stage] AND [natal sex OR gender] 
 
Score 0.5 if: 
b) one (but not both) of the above confounders is controlled for 
or 
c) other important sociodemographic confounders are controlled for, e.g., family support for studies 
measuring mental health / psychosocial outcomes 
 
Score 0 if: 
d) study does not control for important sociodemographic confounders 
 
PART B 
Score 1 if: 
a) study controls for co-interventions expected to affect the outcome(s), e.g., psychosocial support, 
psychiatric medication, use of other medication likely to alter outcome (e.g., contraceptive pill), 
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other aid or intervention designed to address gender dysphoria or to modify body (e.g., social 
transition, binders, voice therapy) 
or 
b) there are no co-interventions that are expected to affect the outcome(s) 
 
Score 0.5 if: 
c) at least one (but not all) of the important co-intervention confounders are controlled for 
 
Score 0 if: 
d) study does not control for important co-intervention confounders 
 
 
Q5. TIP (from manual): Statements of no differences between groups or that differences were not 
statistically significant are not sufficient for establishing comparability. 
This question needs to be answered for single group studies (i.e., how do these studies control for 
potential demographic and treatment confounders that occur between baseline and follow-up). 
 
 
Outcome 
 
6) Assessment of outcome 
Score 1 if: 
a) validated scale or standardised assessment tool/method 
or 
b) record linkage, e.g., medical/clinic/administrative records 
 
Score 0.5 if: 
c) combination of validated / standardised and non-validated / unstandardised assessment methods  
 
Score 0 if: 
d) self-report 
or 
e) no description 
 
 
7) Was follow-up long enough for outcomes to occur? 
Score 1 if: 
a) follow-up is sufficient for all reported outcomes 
 
Guidance on follow-up: 
For puberty suppressants follow-up should be at least 3 months to assess desired / expected effect, 
gender dysphoria / incongruence or psychosocial outcomes. 
 
For cross-sex hormones follow-up should be at least 6 months to assess desired / expected effect, 
gender dysphoria / incongruence, or psychosocial outcomes. 
 
For both treatments, follow-up should be at least 3 months to assess safety, side-effects or 
cardiometabolic risk; and at least 12 months for cognitive development, bone health or fertility. 
 
Score 0.5 if: 
b) follow-up is sufficient for some outcomes but not others, e.g., studies that examine multiple 
outcomes requiring different follow-up 
or 
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c) follow-up is sufficient for some participants but not others, e.g., where follow-up or treatment 
duration varies between participants 
 
Score 0 if: 
d) follow-up is not sufficient 
or 
e) no clear description, e.g., follow-up duration unclear 
 
Score N/A if: 
f) cross-sectional design (i.e., no follow-up) 
 
 
8) Adequacy of follow up of cohorts 
Score 1 if: 
a) complete follow up or all subjects accounted for in analysis of outcomes 
or 
b) subjects lost to follow up or outcome analyses unlikely to introduce bias - small number lost 
(≤10%) or description provided of those lost justifies that there is no potential bias due to loss to 
follow-up 
 
Score 0.5 if: 
c) there are multiple sufficient follow-up timepoints (based on Q7) and follow-up is adequate for 
some but not others, e.g., all retained at 12 months but considerable attrition at 24 months 
 
Score 0 if: 
c) follow up / analysis rate < 90% and no description of those lost 
or 
d) no statement 
 
 
 
TOTAL SCORING 
Cohort studies – total score = 8 
Pre-post single group studies – total score = 7 (Q2 not relevant) 
Cross-sectional studies with comparators – total score = 7 (Q7 not relevant) 
 
Any study for which Q4 is relevant, total score would be as above plus 1 
 
Low:  ≤ 50% 
Moderate: >50 to 75% 
High – >75% 
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Supplementary Table S1: Final search strategy for Ovid MEDLINE  

 

1     exp Child/ or Child Behavior/ or Child Health/ or Child Welfare/ or Psychology, Child/ or 

Child Psychiatry/ or Child Health Services/ or Child Development/ (1984459) 

2     Minors/ (2638) 

3     (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or girlhood$ or kid or 

kids or youngster$ or emerging adult$).ti,ab,kf,jn. (1862660) 

4     (young$ adj (people$ or person$1 or adult$ or man$1 or men$1 or woman$ or women$ 

or male$1 or female$1)).ti,ab,kf,jn. (224878) 

5     pediatrics/ (55388) 

6     (pediatric$ or paediatric$ or peadiatric$).ti,ab,kf,jn. (543516) 

7     Adolescent/ or Adolescent Behavior/ or Adolescent Health/ or Psychology, Adolescent/ or 

Adolescent Psychiatry/ or Adolescent Health Services/ or Adolescent Medicine/ or Adolescent 

Development/ (2088552) 

8     Puberty/ (13562) 

9     (adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or pubert$ or prepubert$ 

or postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or preadolescen$ or juvenil$ 

or youth$ or underage$ or under-age$).ti,ab,kf,jn. (522801) 

10     Schools/ or Schools, Nursery/ (42221) 

11     exp Child Day Care Centers/ or Child Care/ (11287) 

12     (school$ or highschool$ or preschool$ or kindergar$ or nursery or nurseries or 

pupil$1).ti,ab,kf,jn. (356157) 

13     or/1-12 (4333601) 

14     Gender Dysphoria/ (581) 

15     "Sexual and Gender Disorders"/ (79) 

16     Transsexualism/ (3895) 

17     Transgender Persons/ (3835) 

18     Health Services for Transgender Persons/ (152) 

19     exp Sex Reassignment Procedures/ (969) 

20     "Sexual and Gender Minorities"/ (4924) 

21     ((gender$ and dysphori$) or (gender$ adj5 incongru$) or sexual dysphori$).ti,ab,kf. 

(1784) 

22     (gender$ adj (disorder$ or identi$)).ti,ab,kf. or (gender identity/ and dysphori$.ti,ab,kf.) 

(4568) 

23     (GID or GIDS or GIDC or GIDCS).ti,ab,kf. (456) 

24     (gender$ adj5 (confusion or confused or questioning or distress$ or discomfort)).ti,ab,kf. 

(980) 

25     (gender$ adj5 (minority or minorities)).ti,ab,kf. (1593) 

26     (gender$ adj5 (variant$ or variance$ or nonconform$ or non-conform$ or diverse or 

diversity or atypical$)).ti,ab,kf. (3409) 

27     (non-binary or nonbinary or enby or genderqueer or gender-queer or neutrois).ti,ab,kf. 

(796) 

28     (agender$ or genderless$ or gender-less$ or genderfree or gender-free or ungender$ 

or un-gender$ or non-gender$ or nongender$ or bigender$ or bi-gender$ or dual gender$ or 

dualgender$ or demi-gender$ or demigender$ or genderfluid$ or gender-fluid$ or trigender$ 

or tri-gender$).ti,ab,kf. (315) 
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29     two spirit$.ti,ab,kf. (84) 

30     (trans adj3 (female$ or feminin$ or woman$ or women$ or male$1 or man or mans or 

men or mens or masculin$ or person$1 or peopl$ or population$ or individual$)).ti,ab,kf. 

(1362) 

31     (transgend$ or trans-gend$ or transex$ or transsex$ or trans-sex$ or transfemale$ or 

transfeminin$ or transwom$ or transmale$ or transman$ or transmasculin$ or transmen$ or 

transperson$ or transpeopl$ or transpopulation$ or transindividual$).ti,ab,kf. (10832) 

32     (trans adj3 identi$).ti,ab,kf. or (gender identity/ and trans.ti,ab,kf.) or (trans and 

dysphori$).ti,ab,kf. (1447) 

33     (crossgender$ or cross-gender$ or crossex$ or crosssex$ or cross-sex$).ti,ab,kf. (836) 

34     ((sex or gender$) adj3 (reassign$ or re-assign$ or affirm$ or confirm$ or 

transition$)).ti,ab,kf. (3963) 

35     ((gender$ or sex) adj (change or changes or changing or changed)).ti,ab,kf. (825) 

36     (detransition$ or de-transition$ or desister$ or de-sister$).ti,ab,kf. (134) 

37     ((desist$ or persist$) adj5 (transition$ or trans or dysphori$)).ti,ab,kf. (823) 

38     or/14-37 (28731) 

39     (trans and (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or 

girlhood$ or kid or kids or youngster$ or young$ people$ or young$ person$ or young$ adult$ 

or young$ man$1 or young$ men$1 or young$ woman$ or young$ women$ or young$ male$1 

or young$ female$ or adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or 

pubert$ or prepubert$ or postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or 

preadolescen$ or juvenil$ or youth$ or emerging adult$ or underage$ or under-age$ or 

school$ or highschool$ or preschool$ or kindergar$ or nursery or nurseries or pupil$1 or 

pediatric$ or paediatric$ or peadiatric$)).ti. (339) 

40     (trans adj5 (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or 

girlhood$ or kid or kids or youngster$ or young$ people$ or young$ person$ or young$ adult$ 

or young$ man$1 or young$ men$1 or young$ woman$ or young$ women$ or young$ male$1 

or young$ female$ or adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or 

pubert$ or prepubert$ or postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or 

preadolescen$ or juvenil$ or youth$ or emerging adult$ or underage$ or under-age$ or 

school$ or highschool$ or preschool$ or kindergar$ or nursery or nurseries or pupil$1 or 

pediatric$ or paediatric$ or peadiatric$)).ab,kf. (397) 

41     (transchild$ or transminor$ or transboy$ or transgirl$ or transkid or transkids or 

transyoung$ or transyouth$ or transteen$ or transtween$ or transadoles$ or 

transjuvenil$).ti,ab,kf. (15) 

42     13 and 38 (9819) 

43     39 or 40 or 41 or 42 (10343) 

44     exp animals/ not humans/ (4823832) 

45     (editorial or news or comment or case reports).pt. or case report.ti. (3692318) 

46     43 not (44 or 45) (9429) 

47     limit 46 to english language (9029) 

 

Key to Ovid symbols and commands: 

$ Unlimited right-hand truncation symbol 

$N  Limited right-hand truncation - restricts the number of characters following the word 

to N 
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ti,ab,kf,  Searches are restricted to the Title (ti), Abstract (ab), Keyword Heading Word (kf) 

fields 

.jn Searches are restricted to the Journal name field  

adj Retrieves records that contain terms next to each other (in the shown order) 

adjN Retrieves records that contain terms (in any order) within a specified number (N) of 

words of each other 

/ Searches are restricted to the Subject Heading field  

exp The subject heading is exploded 

pt. Search is restricted to the publication type field 

or/1-12 Combines sets 1 to 12 using OR 
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Study ID Country Relevant study aim* Setting Population* Primary sample (size (age; gender)) Hormones
Reports data on 
puberty 
suppression

Intervention Comparator Comparator category Other control group (size (age; 
gender))

Study design Study follow-up Data collection period

Achille 2020 US
To examine the associations of endocrine intervention with 
depression and quality of life scores over time in transgender 
youths

Paediatric endocrine department 
for gender dysphoria

Children and adolescents age 9-25 years referred to 
the department for gender dysphoria

50 (mean age 16.2 (SD 2.2); 33 brf, 17 brm) Yes Yes Puberty suppressants and/or 
cross-sex hormones

Participants who had received 
nothing at all or only puberty 
suppressants

Non-exposed individuals from 
primary sample

N/A Prospective 
cohort study

Baseline and two follow-ups at ~6-monthly 
intervals (time-points not linked to 
treatment initiation)

Questionnaires completed 
between Dec 2013 to Dec 
2018

Becker-Hebly 2020 Germany
To describe how dimensions of psychosocial health are 
distributed among different intervention groups of adolescents 
with a gender dysphoria diagnosis before and after treatment

Gender identity service for children 
and adolescents

Young people age 11 and over who were seeking and 
eligible for medication interventions

75 (mean age at baseline 15.56 range 11-18; 64 
brf, 11 brm)

Yes Yes
GnRHa; cross-sex hormones 
and GnRHa; cross-sex 
hormones and surgery

No hormone treatment Non-exposed individuals from 
primary sample

N/A Retrospective 
cohort study

Baseline (at intake) and single follow-up 
(follow-up ranged 13 to 38 months after 
baseline, mean 21.4 months - not linked to 
treatment start)

Clinical entry Sep 2013 to 
Jun 2017 (follow-up to Mar 
2018)

Beking 2020 Netherlands
To investigate the effect of testosterone treatment in trans boys 
on functional lateralization of the amygdala and compare this 
with cisgender male and female control groups

Center for Gender Dysphoria for all 
ages

Birth-registered females with gender dysphoria who 
had received puberty suppressants and were starting 
testosterone treatment

21 (mean age 16.1 SD 0.7) Yes No Testosterone

Two age-matched control groups 
presumed no GD recruited from 
schools and friends of treated 
participants

Other control group (20 boys, mean 15.9 (SD 0.6); 
21 girls, mean 16.4 (SD 1.0))

Prospective 
cohort study

Baseline and single follow-up (on average 
10 months after baseline, treatment 
duration range 5.6-14.8 months, mean 
average 9.8)

Not reported

Burke 2016 Netherlands
To investigate whether adolescent girls with gender dysphoria, 
before and after testosterone treatment, would show male- or 
female-typical brain activity during a mental rotation task

Center for Gender Dysphoria for all 
ages

Adolescent birth-registered females with gender 
dysphoria who had been gender dysphoric since 
childhood and had received puberty suppressants

21 (mean age 16.1 years SD 0.8) Yes No Testosterone Two age-matched control groups 
presumed no GD

Other control group
(21 girls, mean age 16.3 (SD 
1.0); 20 boys, mean age 15.9 
(SD 0.6))

Prospective 
cohort study

Baseline and single follow-up (on average 
10 months after baseline, treatment 
duration range 6-15 months, average 10)

Not reported

Cantu 2020 US To examine changes in anxiety, depression and suicidality in 
young people receiving gender-affirming care

Paediatric gender clinic

Transgender and gender-nonconforming youth 
seeking gender-affirming care ages 11-18 who 
attended an initial visit and one folllow-up and 
completed distress measures at both visits

80 (mean age 15.1 SD 1.8; 15 affirmed gender 
female, 58 affirmed gender male, 7 non-binary)

Yes Yes
Puberty suppressants; cross-
sex hormones (with or without 
puberty suppressants)

No hormone treatment Non-exposed individuals from 
primary sample

N/A Retrospective 
cohort study

Baseline (initial appointment) and single 
follow-up (average 4 months after baseline, 
range < 1 to 11 months)

Initial appointment Sep 
2017 to Jun 2019

de Nie 2022 Netherlands
To evaluate the influence of puberty suppression and/or gender 
affirming hormonal treatment on exocrine testicular function in 
transgender women

Center for Gender Dysphoria for all 
ages

Transgender women who underwent bilateral 
orchiectomy combined with vaginoplasty

214 (mean age at time of surgery 29.6 years SD 
12.4)

Yes Yes
Puberty suppressants and/or 
cross-sex hormones intiated in 
adolescence

Hormones initiated in adulthood
Individuals from primary 
sample receiving hormones in 
adulthood

N/A Retrospective 
cohort study

Single time-point Underwent surgery from 
2006 to 2019

Grimstad 2021b US To identify the impact of oxandrolone in the presence or 
absence of GnRHa on adult height in trans-masculine youth

Multi-disciplinary gender identity 
clinic at paediatric medical centre

Sex assigned female at birth and diagnosis of gender 
dysphoria and whose final adult heights were 
available

154 (mean age of referral 15.7 SD 1.9) Yes Yes

Oxandrolone with or without 
GnRHa; Testosterone with or 
without GnRHa; GnRHa only; 
Progesterone only

No hormone therapy Non-exposed individuals from 
primary sample

N/A Retrospective 
cohort study

All heights available in the medical record 
were collected up to adult height

Seen between 2013 and 
2018 (data collected to 
2020)

Jensen 2019 US

To determine whether dosages of gender-affirming hormones in 
transgender adolescents taking GnRHa differ from those not 
taking GnRHa, and identify the frequency of associated side 
effects

Paediatric gender clinic Patients who started or were currently receiving 
gender-affirming hormone therapy

85 (62 brf: median age at CSH+GnRHa 15.0 range 
13.7-16.5, at CSH only 16.9 range 13.4-22.1; 23 
brm: median age at CSH+GnRHa 14.9 range 14.1-
15.7, CSH only 16.7 range 14.4-18.2)

Yes No Cross-sex hormones with 
GnRHa

Cross-sex hormones without 
GnRHa

Individuals from primary 
sample receiving hormones in 
combination with another 
medication

N/A Retrospective 
cohort study

Relevant data from medical record (follow-
up ranged from 6.4 to 53.0 months)

Treatment started before 
Mar 2016 (data extracted 
to Jan 2018)

Lopez de Lara 
2020

Spain
To evaluate the psychosocial status of paediatric patients with 
gender incongruity and to establish the impact on this after one-
year of cross hormonal therapy

Paediatric endocrinology clinic Adolescents age 14-18 with gender incongruity, at 
Tanner stage 2 or higher

23 (mean age 16; 16 brf, 7 brm) Yes No Cross-sex hormones
Age, ethnicity and socio-
economically matched controls 
presumed no GD

Other control group 30 (mean age 16 (range 14-
18); 12 females, males)

Prospective 
cohort study

Baseline and 12 month follow-up Attended clinic during 2018 
and 2019

Tordoff 2022 US
To investigate whether initiation of puberty blockers and gender-
affirming hormones is associated with changes in depression, 
anxiety, and suicidality in transgender and nonbinary youths

Urban multidisciplinary children's 
gender clinic

Transgender and nonbinary adolescents and young 
adults who completed the initial clinic appointment

104 (mean age 15.8 range 13-20; 63 trans males, 
27 trans females, 10 nonbinary / fluid, 4 don't 
know)

Yes Yes Puberty suppressants and 
cross-sex hormones

No hormone treatment Non-exposed individuals from 
primary sample

N/A Prospective 
cohort study

Baseline (initial appointment), 3, 6 and 12 
month follow-up (follow-up timepoints not 
linked to initiation of medical intervention)

Initial appointment from 
Aug 2017 to Jun 2018

Valentine 2021 US To examine changes in BMI and lipids in transgender youth on 
testosterone therapy compared to cisgender females

Multidisciplinary gender identity 
programme at a large pediatric 
centre

Transgender males age 14-21 on testosterone therapy 
with available follow-up data

42 (mean age 16.6 SD 1.3) Yes No Testosterone BMI-matched female adolescents 
presumed no GD

Other control group 82 (mean age 15.5 (SD 1.8)) Retrospective 
cohort study

Baseline and available short- and long-term 
follow-up data (average short-term 4.9 
months range 0.5-17.7, long-term 10.8 
months range 2.6–25.7)

Treated from 2014 to 2018

van de Grift 2020 Netherlands

To describe the development of sex characteristics in a 
transgender adolescent cohort of early and later-initiated 
puberty suppressant treatment compared with young adults 
without treatment

Patients were identified using local 
registries (single centre)

Adolescents with gender dysphoria who initiated and 
continued puberty supppression treatment, and were 
less than age 18 at initiation

300 (mean age at start of puberty suppressants 
15 SD 2.0; 184 brf, 116 brm)

Yes Yes Puberty suppressants and 
cross-sex hormones

No puberty suppressants prior to 
hormones

Non-exposed individuals from 
primary sample

N/A Retrospective 
cohort study

Baseline, and follow-ups at initiation of 
cross-sex hormones, and initiation of 
surgery

Sought treatment from 
2006 to 2013 (data 
collected until 2018)

Allen 2019 US
To evaluate the effectiveness of gender-affirming hormones for 
improving psychological well-being and decreasing suicidality 
among transgender youth

Gender identity clinic at a large
children’s hospital

Young people age 13-20 years who were treated with 
gender-affirming hormones for at least 3 months

47 (mean age at treatment initiation 16.50; 33 
brf, 14 brm)

Yes No Cross-sex hormones (with and 
without previous GnRHa)

No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline and single follow-up (at least 3 
months after start of treatment - treatment 
duration ranged 113-1016 days, mean 349)

Presented to clinic between 
2015 and 2018

Chiniara 2018 Canada
To examine characteristics, including mental health 
comorbidities, among adolescents presenting to a transgender 
clinic and to compare these data to previous reports.

Specialist gender service based in 
children's hospital

12-18 year olds with gender dysphoria who desired 
pubertal suppression or cross-gender hormones

75 (no information on characteristics provided) Yes Yes GnRHa and cross-sex 
hormones

No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Follow-up at 4.7 ± 3.7 months after starting 
gender-affirming hormones

Recruited Apr 2011 to Apr 
2014 (commenced GnRHa 
between Jun 2011 and Apr 
2015)

de Vries 2014 Netherlands

To investigate whether gender dysphoric youth improve over 
time with medical intervention consisting of puberty 
suppressants followed by cross-sex hormones and gender 
reassignment surgery

Center for Gender Dysphoria for all 
ages

Young adults who had received puberty suppressants 
followed by cross-sex hormones and gender 
reassignment surgery

55 (mean age at GnRHa intiation 14.8 range 
11.5–18.5; 22 brm, 33 brf)

Yes Yes
Puberty suppression followed 
cross-sex hormones and 
surgery

No comparator No comparator N/A
Prospective pre-
post single 
group study

Baseline and follow-ups at intiation of cross-
sex hormones, and 1 year after surgery

Referred between 2000 and 
2008 (follow-up between 
2008 and 2012)

Delemarre-van de 
Waal 2006

Netherlands To investigate the efficacy and safety of GnRHa treatment in 
adolescents with gender dysphoria

Center for Gender Dysphoria for all 
ages

Adolescents receiving GnRHa under the Dutch 
protocol for 2 years or longer

21 (age not reported; 11 brf, 10 brm) Yes Yes GnRHa and cross-sex 
hormones

No comparator No comparator N/A
Prospective pre-
post single 
group study

Baseline, 12 months and 24 months for 
some outcomes, and 24 months for others

Not reported

Grimstad 2021a US To evaluate breakthrough bleeding in trangender adolescents 
receiving testosterone treatment

Gender service at children's 
hospital

Sex assigned female at birth with functional uterus 
and ovaries present at start of testosterone treatment, 
received treatment for 12 months plus

232 (age 13-28 years, mean age 16.3) Yes No Testosterone No comparator No comparator N/A
Retrospective 
pre-post single 
group study

All outcome data available in the medical 
record after 12 months of testosterone 
treatment (duration of follow-up varied)

Seen between 2010 and 
2020

Hannema 2017 Netherlands To evaluate the efficacy and safety of estrogen treatment for 
pubertal induction in transgirls

Center for Gender Dysphoria for all 
ages

Birth-registered males diagnosed with gender 
dysphoria and treated with estrogen for 12 months or 
longer

28 (median age 16.0 range 13.9-18.9) Yes No Estrogen No comparator No comparator N/A
Prospective pre-
post single 
group study

Baseline, and 12, 24 and 36 month follow-
up

Seen between 1998 and 
2009

Hisle-Gorman 
2021

US

To examine mental health and psychotropic medication use 
among transgender adolescents following gender-affirming 
pharmaceutical care (secondary aim of sub-group of primary 
sample)

Military Healthcare Data Repository Transgender military dependent youth who received 
care for gender dysphoria before age 18

963 (median age study start 12 IQR 10-14; 300 
brm, 663 brf)

Yes Yes Puberty suppressants or cross-
sex hormones

No comparator No comparator N/A
Retrospective 
pre-post single 
group study

All available data before and after initiation 
of treatment (followed for mean 1.5 years 
[IQR 0.8-2.8] after start of treatment)

Received care between Oct 
2010 and Sep 2018

Cohort

Pre-post
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Jarin 2017 US To identify patterns in metabolic and cardiovascular parameters 
in transgender adolescents receiving cross-sex hormones

Four medical centers / hospitals 
(two paediatric)

Adolescents age 14-25 diagnosed with gender 
dysphoria and receiving cross-sex hormones

116 (72 brf mean age 16 range 13-22, 44 brm 
mean age 18 range 14-25)

Yes No Cross-sex hormones No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline, and 1-3 months, 4-6 months, and 
6 plus months follow-up

Seen in clinics between 
2008 and 2014

Kaltiala 2020 Finland
To assess how adolescent development progresses and 
psychosocial functioning changes among transexual adolescents 
after starting cross-sex hormone treatment

Gender identity unit for minors Adolescents diagnosed with transexualism who were 
offered cross-sex hormones (referred before age 18)

52 (mean age 18.1 at diagnosis, range 15.2 - 19.9 
years; 11 brm, 41 brf)

Yes No Cross-sex hormones No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline (during initial assessment) and 12 
months follow-up (during real-life phase)

Offered treatment between 
2011 and 2017

Khatchadourian 
2014

Canada To describe patient characteristics at presentation, treatment, 
and response to treatment in youth with gender dysphoria

Children's gender identity 
programme

Youth with a diagnosis of gender dysphoria and 
achieved at least Tanner stage 2

84 (median age at first visit 16.8 range 11.4-22.5; 
45 brf, 37 brm)

Yes Yes GnRHa, spironolactone, cross-
sex hormones, surgery

No comparator No comparator N/A
Retrospective 
pre-post single 
group study

All relevant clinic notes (follow-up ranged 
from 0.0 to 11.3 years)

Seen from Jan 1998 to Dec 
2011

Klaver 2018 Netherlands To examine the change in body shape and composition in 
transgender adolescents receiving hormone treatments

Center for Gender Dysphoria for all 
ages

All persons who started hormone treatment before 18 
years old and had undergone x-rays and medical 
checkups to adulthood

192 (71 brm mean age at start of GnRHa 14.5 SD 
1.8, 121 brf mean age 15.3 SD 2.0)

Yes Yes GnRHa followed by cross-sex 
hormones

No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline and follow-ups at addition of cross-
sex hormones, and 22 years of age

Started treatment between 
1998 and 2014

Klaver 2020 Netherlands
To investigate cardiovascular risk factors, and assess obesity and 
dyslipidemia prevalence in transgender adolescents receiving 
hormone treatments

Center for Gender Dysphoria for all 
ages

All persons who started hormone treatment before 18 
years old and had undergone x-rays and medical 
checkups to adulthood

192 (71 brm mean age at start of GnRHa 14.6 SD 
1.8, 121 brf mean age 15.2 SD 2.0)

Yes Yes GnRHa followed by cross-sex 
hormones

No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline and follow-ups at addition of cross-
sex hormones, and 22 years of age

Diagnosed with gender 
dysphoria from 1998 to Dec 
2015

Klink 2015 Netherlands
To assess peak bone mass in young adults with gender 
dysphoria who had been treated with GnRHa and cross-sex 
hormones during their pubertal years

Tertiary referral center

At least 21 years, gonadectomy had taken place, and 
data on bone development at start of GnRHa 
treatment, at start of cross-sex hormone therapy, and 
at the age of 22 years were available

34 (15 brm mean age at start of GnRHa 14.9 SD 
1.9, 19 brf mean age at start of GnRHa 15.0 SD 
2.0)

Yes Yes
GnRHa followed by cross-sex 
hormones followed by 
gonadectomy

No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline and follow-ups at addition of cross-
sex hormones, and 22 years of age

Received gonadectomy 
from Jun 1998 to Aug 2012

Kuper 2020 US
To examine how transgender youth body dissatisfaction, 
depression, and anxiety symptoms change over the first year of 
receiving gender-affirming hormone therapy

Multi-disciplinary programme Youth who received gender-affirming hormone 
therapy

n = 148 (mean age 14.9 range 9-18; 55 brm, 94 
brf)

Yes Yes GnRHa and cross-sex 
hormones

No comparator No comparator N/A
Prospective pre-
post single 
group study

Baseline (initial assessment) and 12 month 
follow-up (mean 14.9 months, range 11-18 
months)

Initial assessments between 
Aug 2014 and Mar 2018

Laurenzano 2021 US

To assess the effectiveness and safety of subcutaneous 
testosterone in achieving recommended testosterone levels and 
cessation of menses in transmasculine and gender-diverse 
adolescents

Gender management clinic for 
children and adolescents (not 
explicitly stated)

Transmasculine and gender diverse youth who started 
subcutaneuous testosterone at age 13-19 and 
received it for > 6 months

119 (mean age at presentation 16.0; transmale 
110, nonbinary 3, other 6)

Yes No Subcutaneuos testosterone No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline and follow-up to most recent data 
available (median follow-up 1.9 years 
range 6 months to 5.5 years)

Received treatment 
between Aug 2012 and Feb 
2020

Madsen 2021 Netherlands To study the prevalence and determinants in the development 
of erythrocytosis in trans men on testosterone therapy

Center for Gender Dysphoria for all 
ages

Trans men who started testosterone and had at least 
one follow-up visit and laboratory results

1073 (mean age at initiation of treatment 22.5, 
IQR 18.4-31.8)

Yes No Testosterone No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline and regular follow-up data up to 
20 years (follow-up varied in terms of 
frequency and length)

Seen between 1972 and 
2015 (data collection Jan 
2004 to Dec 2018)

Millington 2019 US To assess prevalence of hyperkalemia in gender-diverse 
adolescents taking spironolactone for gender transition

Gender Management Service 
Programme at children's hospital

Adolescents prescribed spironolactone for gender 
transition

85 (mean age 16.6 SD 1.7; 82 female gender 
identity, 3 nonbinary gender identity)

Yes No Spironolactone No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline and follow-up of all measures 
recorded during treatment (up to 7 years, 
variation in follow-up period not reported, 
median no. of measures 3 (range 1-10))

Seen from 2007 to 2017

Millington 2022 US To examine changes in serum creatinine during gender affirming 
hormone treatment in transgender and gender diverse youth

Four specialist gender services 
based in children's hospitals

Transgender and gender diverse adolescents prior to 
initiation of gender-affirming treatment with no prior 
GnRHa treatment

286 (92 brm median age 17.3 IQR 16.2-18.6, 194 
brf median age 16.2 IQR 15.1-17.5)

Yes No Testosterone, estrodial (with 
or without spironolactone)

No comparator No comparator N/A
Prospective pre-
post single 
group study

Baseline, and 6, 12, 18 and 24 month 
follow-up

Recruitment Jul 2016 to Sep 
2018

Mullins 2021 US
To examine thrombosis and thrombosis risk factors among an 
exclusively adolescent and young adult transgender population 
receiving gender-affirming hormone therapy

Pediatric hospital-associated 
gender identity clinic

Age 13 to 24 at initiation of gender-affirming hormone 
treatment

611 (median age at presentation to clinic 17.0 
IQR 16.0-19.0; 428 brf, 183 brm)

Yes No Testosterone, estrogen No comparator No comparator N/A
Retrospective 
pre-post single 
group study

All relevant data before and during 
treatment (estrogen median treatment 
duration 554 days IQR 283-1037, 
testosterone 577 days IQR 283-923)

Seen from Jul 2013 to Mar 
2019

Olson 2014 US
To determine if subcutaneous delivery of testosterone resulted 
in menstrual cessation and the normal male ranges of serum 
testosterone in female-to-male transgender youth

Large, gender identity youth-
specialized multidisciplinary clinic

Transgender males age 12 to 24 receiving 
testosterone cypionate via subcutaneous injections for 
masculinization

36 (mean age 18.7 SD 2.6) Yes No Subcutaneuos testosterone No comparator No comparator N/A
Prospective pre-
post single 
group study

Baseline and 6 month follow-up Recruited from 2011 to 
2012

Olson-Kennedy 
2018

US To examine the physiologic impact of gender-affirming 
hormones in a cohort of adolescents with gender dysphoria

Large, gender identity youth-
specialized multidisciplinary clinic

Transgender youth age 12-24 with gender dysphoria 
who wished to undergo phenotypic gender transition

59 (mean age 18 range 12-23; 34 brf, 25 brm) Yes No Cross-sex hormones No comparator No comparator N/A
Prospective pre-
post single 
group study

Baseline and 24 month follow-up (range 21-
31 months)

Presented for care between 
Feb 2011 and Jun 2013

Perl 2020 Israel
To examine blood pressure changes in transgender male 
adolescents treated with GnRHa alone and after the addition of 
testosterone

Gender dysphoria clinic at 
children's hospital

Transgender male adolescents who were treated 
solely with GnRHa for at least 2 months

15 (mean age at intiation of GnRHa 14.4 SD 1.0) Yes Yes GnRHa followed by addition of 
testosterone

No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline, and follow-ups at end of GnRHa 
treatment (average 3 months SD 1), 
initiation of testosterone, and mean 4 
months (SD 2) after starting testosterone

Sought care between 2013 
and 2018

Perl 2021 Israel
To examine blood pressure changes in transgender female 
adolescents treated with GnRHa alone and after the addition of 
estradiol

Gender dysphoria clinic at 
children's hospital

Transgender female adolescents who were treated 
solely with GnRHa for at least 2 months

19 (mean age at initiation of GnRHa 15.7 SD 1.6) Yes Yes GnRHa and estradiol No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline, and follow-ups at end of GnRHa 
treatment (mean 9 months SD 6), initiation 
of estradiol, and 18.5 months (mean) after 
estradiol (range 3-63 months)

Sought care between 2013 
and 2020

Schagen 2018 Netherlands
To assess the effects of GnRHa treatment and gender-affirming 
hormone treatment on adrenal androgen levels in adolescents 
with gender dysphoria

Center for Gender Dysphoria for all 
ages

Adolescents with gender identity disorder who fulfilled 
criteria for treatment according to Endocrine Society 
guideline

127 (73 brf mean age at GnRHa start 14.3 range 
11.5-18.6, 54 brm age 14.0 range 11.6 to 17.9)

Yes Yes
GnRHa treatment followed by 
GnRHa combined with 
estradiol or testosterone

No comparator No comparator N/A
Prospective pre-
post single 
group study

Baseline and 6 monthly follow-up to 4 
years

Treated between 1998 and 
2009

Schagen 2020 Netherlands
To describe bone mass development in adolescents with gender 
dysphoria treated with GnRHa, subsequently combined with 
gender-affirming hormones

Center for Gender Dysphoria for all 
ages

Adolescents with gender identity disorder who fulfilled 
criteria for treatment according to existing guidelines

121 (51 brm mean age 14.1 SD 1.7, 70 brf mean 
age 14.5 SD 2.0)

Yes Yes
GnRHa treatment followed by 
GnRHa combined with 
estradiol or testosterone

No comparator No comparator N/A
Prospective pre-
post single 
group study

Baseline and 12-monthly follow-up to 5 
years

Treated between 1998 and 
2009

Segev-Becker 2020 Israel
To describe patient characteristics at presentation, 
management, and fertility preservation among a cohort of 
children with gender dysphoria

Multidisciplinary paediatric gender 
dysphoria clinic

All  patients younger than 18 years who began GnRHa 
treatment

106 (median age at referral 15.5 range 4.6-18 
years)

Yes Yes GnRHa followed by cross-sex 
hormones

No comparator No comparator N/A
Retrospective 
pre-post single 
group study

All relevant data following initiation of 
treatment (follow-up period not reported)

Referred from Mar 2013 to 
Dec 2018

Sequeira 2019 US
To determine the effect of testosterone on body mass index 
(BMI) z-score in transmasculine adolescents at 6 and 12 months 
after initiation

Adolescent medicine clinic at large 
children's hospital

Transmasculine adolescents age 13 to 19 who 
received testosterone

46 (mean age not reported - criteria range 13-19) Yes No Testosterone No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline, 6 and 12 month follow-up Seen between Sep 2014 
and May 2017
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Stoffers 2019 Netherlands To investigate the efficacy and safety of testosterone treatment 
in transgender adolescents

Clinic (no other information 
provided)

Adolescents diagnosed with gender dysphoria who 
hard started GnRHa and had subsequently received 
testosterone for more than 6 months

62 (median age at GnRHa initiation 16.5 range 
11.8-18.0)

Yes Yes GnRHa followed by 
testosterone

No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Median duration of follow-up 12 months 
(range 5-33 months).

Received treatment 
between Nov 2010 and Aug 
2018

Tack 2016 Belgium

To analyse impact of consecutive treatment with Lynestrenol  in 
combination with testosterone on physical characteristics, 
safety, metabolic parameters, and hormone levels in  gender 
dysphoric adolescent transboys

Multi-disciplinary child gender 
team

Gender dysphoric transmale adolescents who received 
Lynestrenol for at least 6 months

38 (mean age at start of treatment 15 years 10 
months)

Yes Yes

Lynestrenol - androgonic 
progestin (puberty 
suppressant) only, and in 
combination with testosterone

No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline, 6 and 12 months follow-up with 
Lynestrenol plus testosterone

Treated from 2010 until Sep 
2015

Tack 2017 Belgium
To assess the side effects and biochemical changes of 
Cyproterone acetate alone and in combination with estrogen in 
adolescent trans-girls

Multi-disciplinary child gender 
team

Transgirls with gender dysphoria who received 
Cyproterone acetate for at least 6 months

27 (mean age at start of treatment 16 years 6 
months)

Yes Yes
Cyproterone acetate (puberty 
suppressant) only, and in 
combination with estrogen

No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline, 6 and 12 month follow-up with 
Cyproterone acetate plus estrogen

Treated from 2008 to Oct 
2016

van der Loos 2021 Netherlands To investigate changes in bone geometry among transgender 
adolescents using GnRHa and gender-affirming hormones

Center for Gender Dysphoria for all 
ages

Transgender adolescents treated with GnRHa and 
subsequent gender-affirming hormones before the 
age of 18 years, min. duration 6 months GnRHa, and 
for whom DXA scans were available

322 (106 brm median age 13.1 to 15.5 for sub-
groups at GnRHa start, 216 brf median age 11.9 
to 15.7 for subgroups at GnRHa)

Yes Yes GnRHa and cross-sex 
hormones

No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline (start of GnRHa), and follow-ups at 
addition of cross-sex hormones, and ≥2 
years after cross-sex hormones (median 3.1-
4.3 years across six sub-groups)

Visited clinic between 1972 
and Dec 2018

Vlot 2017 Netherlands
To investigate the effect of GnRHa and cross-sex hormone 
treatment on bone turnover markers and bone mineral 
apparent density in transgender adolescents

Center for Gender Dysphoria for all 
ages

Adolescents diagnosed with gender dysphoria who 
were treated with GnRHa and cross-sex hormone 
treatment, with available outcome data

70 (28 brm median age at GnRHa start 13.5 
range 11.5-18.3, 42 brf median age 15.1 range 
11.7-18.6)

Yes Yes GnRHa and cross-sex 
hormones

No comparator No comparator N/A
Retrospective 
pre-post single 
group study

Baseline (start of GnRHa), and follow-ups at 
addition of cross-sex hormones, and 24 
months after cross-sex hormones

Started treatment between 
2001 and 2011

Arcelus 2016 UK To explore prevalence of non-suicidal self-injury (NSSI) in young 
trans people and to identify what factors can predict this

National gender clinic for adults 
(age 17+)

All individuals below the age of 25 years old who were 
referred for and offered an assessment

268 (mean age 19.9 SD 2.17; 121 brf, 136 brm, 
11 no answer)

Yes Yes GnRNa or cross-sex hormones No hormone treatment Non-exposed individuals from 
primary sample

N/A
Cross-sectional 
study with 
controls

Single time-point (initial assessment after 
referral to service)

Referred between Nov 
2012 to June 2015

Burke 2020 Netherlands

To investigate whether hormonal interventions in adolescents 
diagnosed with gender dysphoria affect their click-evoked 
otoacoustic emissions compared to age- and sex-matched 
controls

Center for Gender Dysphoria for all 
ages

Children and adolescents diagnosed with gender 
dysphoria

105 (62 brf mean age 15.6 range 10.3-20.3, 43 
brm mean age 15.9 range 11-20)

Yes Yes GnRHa; cross-sex hormones 
and GnRHa

No hormone treatment; Age- and 
sex-matched controls divided into 
early, mid- and late-adolescent 
groups.

Non-exposed individuals from 
primary sample; Other 
control group

Early (13 boys, mean age 12.8 
(SD 1.9); 15 girls, 12.2 (1.7)); 
mid- (18 boys, 13.9 (1.9); 10 
girls, 15.1 (1.8)); late-
adolescent (20 boys, 17.1 (0.8); 
21 girls, 17.9 (0.4))

Cross-sectional 
study with 
controls

Single time-point Not reported

Fontanari 2020 Brazil
To evaluate the impact of each domain of gender affirmation 
(social, legal, and medical/surgical) on the mental health of 
transgender and gender nonbinary youth.

Facebook Transgender boys, transgender girls, and gender 
nonbinary Brazilian youth, age 16 to 24 years

350 (mean age 18.61 (CI 95% 18.34–18.88; 149 
transgender boys, 85 transgender girls, 116 
gender nonbinary)

Yes Yes
Hormone therapy'; 'any 
hormone or surgical 
treatment'

No hormone therapy; no hormone 
or surgical treatment

Non-exposed individuals from 
primary sample

N/A
Cross-sectional 
study with 
controls

Single time-point Recruitment Feb to Apr 
2018

Grannis 2021 US

To assess the effect of testosterone treatment on internalizing 
symptoms, body image dissatisfaction, and activation patterns 
within the amygdala-prefrontal cortex circuit in transgender 
adolescent boys

Gender development
clinic at a large children’s hospital

Adolescent transgender boys age 9-21 with a 
diagnosis of gender dysphoria receiving gender 
affirming medical care

47 (22 treated: mean age 17.03 SD 1.24; 25 
untreated mean age 15.75 SD 1.47)

Yes No Testosterone No testosterone Non-exposed individuals from 
primary sample

N/A
Cross-sectional 
study with 
controls

Single time-point (around 1 year after 
treatment)

Recruited Dec 2018 to Mar 
2020

Green 2022 US
To examine associations among access to gender-affirming 
hormone therapy with depression, thoughts of suicide, and 
attempted suicide among transgender and nonbinary youth

Community Transgender or non-binary youth age 13-24 who 
reside in the US

11,914 (average age received GAHT 17.62, 
average age not received GAHT 17.30; 
transgender male 29%, transgender female 8%, 
nonbinary 63%)

Yes No Gender-affirming hormones
No hormones but wants to take 
them; no hormones and does not 
want to take them

Non-exposed individuals from 
primary sample

N/A
Cross-sectional 
study with 
controls

Single time-point Data collected from Oct to 
Dec 2020

Millington 2021b US To examine lipoprotein subtype profiles in transmasculine 
adolescents treated with testosterone

Children's hospital (biobank) Transmasculine adolescents age 12 to 23 treated with 
testosterone

17 (median age 18.4 IQR 17.6-19.5) Yes No Testosterone
Two adolesecent control groups 
(male and female) presumed no 
GD

Other control group
32 girls, mean age 17.6 (IQR 
17.1-18.5); 33 boys, mean age 
17.8 (IQR 17.0-19.4))

Cross-sectional 
study with 
controls

Single time-point (duration of treatment 
mean 1.2 months range 0.33 to 3.3 years)

Samples collected between 
Jan 2017 and Aug 2020

Nokoff 2020 US
To evaluate insulin sensitivity and body composition among 
transgender adolescents receiving cross-sex hormones 
compared with cisgender adolescents

Centre for gender diversity at 
children's hospital

Transgender adolescents (up to age 21) on either 
testosterone or estradiol for at least 3 months

35 (21 brf mean age 17.0 SD 1.4, 14 brm mean 
age 16.3 SD 1.4) Yes No Testosterone, estradiol

Adolescents presumed no GD 
(matched on pubertal stage and 
BMI for brf, and age and BMI for 
brm

Other control group

Controls for brf: 42 girls, mean 
age 15.2 (SD 1.9); 19 boys, 
15.3 (SD 1.6) Controls for brm: 
23 girls, 15.9 (SD 1.4); 24 boys, 
15.7 (SD 1.4)

Cross-sectional 
study with 
controls

Single time-point (testosterone mean 
duration 11.2 SD 5.9 months, estradiol 
mean duration 12.3 SD 9.9 months)

Recruited from 2016 to 
2018

Strang 2022 US
To explore the relationship between gender-affirming medical 
intervention status (i.e., pubertal suppression, gender-affirming 
hormones) and executive functioning in transgender youth

Community, gender services, 
gender and neurodiversity 
programme

Transgender youth age 11-21 enrolled in a study of 
cognition, mental health and neurodevelopment (all 
met criteria for gender dysphoria)

124 (mean age 16.67 range 11.65-21.56, female 
41, male 81, non-binary 2)

Yes Yes
Testosterone or estrogen (with 
or without puberty 
suppression)

No hormone treatment Non-exposed individuals from 
primary sample

N/A
Cross-sectional 
study with 
controls

Single time-point Enrolled in study between 
2018 and 2020

Turban 2022 US
To examine associations between recalled access to gender-
affirming hormones during adolescence and mental health 
outcomes among transgender adults

Community
Transgender adults age 18 plus who reside in the US 
who reported ever desiring gender-affirming 
hormones

21,598 (accessed CSH: age 14-15 median age 21 
IQR 18-35, age 16-17 median 19 IQR 18-22), age 
18+ median 31 IQR 25-45, no access age not 
reported; 11,346 brf, 10,252 brm)

Yes No Cross-sex hormones No cross-sex hormones; cross-sex 
hormones in adulthood

Non-exposed individuals from 
primary sample; Individuals 
from primary sample 
receiving hormones in 
adulthood

N/A
Cross-sectional 
study with 
controls

Single time-point Data collected Aug to Sep 
2015

Cross-sectional

Abbreviations: BMI -body mass index; brf - birth-registered female; brm - birth-registered male; CSH - cross-sex hormones; GD - gender dysphoria; GnRHa - Gonadotropin-releasing hormone analogue; NSSI - non-suicidal self-injury; 
* Terminology used in original paper retained for these columns to accurately reflect study aim and population selected
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Study ID Pubertal 
development Side effects Gender-related 

outcomes Body image Psychological 
health

Psychosocial 
outcomes Physical health Bone health Fertility Cognitive/neuro-

developmental Other Outcomes (measures)

Achille 2020 No No No No Yes Yes No No No No No Depression (Patient Health Questionnaire-9 modifed for teens (PHQ-9), Center for Epidemiologic Studies Depression Scale - Revised (CESD-R)); quality of life 
(Quality of Life Enjoyment and Satisfaction Questionnaire - Short Form (QLES-Q-SF))

Becker-Hebly 2020 No No No No Yes Yes No No No No No Psychological functioning (Youth Self Report (YSR) for age 11-18 and Adult Self Report (ASR) for 18+); Global functioning (Children's Global Assessment Scale 
(CGAS); Health-related quality of life (Kidscreen-27 for age 11-18 and SF (short form)-8 for 18+)

Beking 2020 Yes No No No No No No No No Yes No Lateralization index of the amygdala (during an emotional face matching task with angry and fearful faces - fMRI); hormone levels (testosterone - not explicitly 
identified as an outcome);

Burke 2016 Yes No No No No No No No No Yes No Visuospatial working memory (brain activation pattern by sex, performance - mental rotation task - fMRI); hormone levels (testosterone - not explicitly 
identified as an outcome)

Cantu 2020 No No No No Yes No No No No No No Depression (PHQ-9); Suicidality (item 9 on PHQ-9); Anxiety (Generalised Anxiety Disorder Assessment (GAD-7))

de Nie 2022 No No No No No No No No Yes No No Exocrine testicular function (Spermatogenesis (Johnsen score), germ cell type (ratio of most advanced germ cell types)); Fertility preservation

Grimstad 2021b Yes No No No No No Yes No No No No Anthropometrics (adult height); skeletal maturation (Delta bone age)

Jensen 2019 No Yes No No No No No No No No No Reported side effects (identified based on those recorded by care team physicians in narrative portions of electronic patient notes); required dose (ending 
dose of treatment)

Lopez de Lara 2020 No No Yes No Yes Yes No No No No No Severity of gender dysphoria (UGDS); Patient strengths and difficulties (Strengths and Difficulties Questionnaire (SDQ)); Level of anxiety (STAI); Mood (BDI); 
family functioning (Family apgar test)

Tordoff 2022 No No No No Yes No No No No No No Depression (PHQ-9); Anxiety (GAD-7); Self-harm or suicidal thoughts over previous 2 weeks (PHQ-9 question 9)

Valentine 2021 No No No No No No Yes No No No No Anthropometrics (BMI); Metabolic parameters (lipid profile - total cholesterol, LDL-C, HDL, triglycerides)

van de Grift 2020 Yes No No No No No Yes No No No No Anthropometrics (height, weight, BMI, waist/hip circumference); puberty development (Tanner staging, breast and genital characteristics - clinical exam); 
surgical requirements for sex re-assignment

Allen 2019 No No No No Yes Yes No No No No No Suicidality (Ask Suicide-Screening Questions (ASQ) instrument); Well-being (General Well-Being Scale (GWBS of the Pediatric Quality of Life Inventory)

Chiniara 2018 No No No No No No Yes No No No No Safety (AST, ALT, total cholesterol, HDL, LDL, triglycerides, glucose, HbA1c, hemoglobin, red blood cell count, hematocrit, insulin)

de Vries 2014 No No Yes Yes Yes Yes No No No No No
Behavioral and emotional problems (CBCL and YSR); depressive symptoms (BDI); anxiety and anger (STAI); global functioning (CGAS); gender dysphoria 
(UGDS); body image (BIS); well-being (own questionnaire; Satisfaction with Life Scale (SWLS); Subjective Happiness Scale (SHS)); quality of life (World Health 
Organization Quality of Life Brief Version (WHOQOL-BREF))

Delemarre-van de 
Waal 2006 Yes No No No No No Yes Yes No No No

Puberty development (Tanner stage, skeletal age - left hand); anthropometrics (height, weight, sitting height, hip / waist circumference); bone density (whole 
body, hip, lumbar spine); body composition (fat mass percentage, lean body mass); cardio-metabolic measures (fasting glucose, insulin, cholesterol, HDL, LDL);  
hormone levels (gonadotrophins, sex hormones)

Grimstad 2021a Yes No No No No No No No No No No Menstruation (presence of, and risk factors for, breakthrough bleeding)

Hannema 2017 Yes No No No No No Yes No No No No
Puberty development (Tanner stage, bone age); anthropometrics (weight, height, sitting height, waist/hip circumference/ratio, BMI); hormone levels (LH, FSH, 
testosterone, estradiol); safety (blood pressure, prolactin, ALT, AST, alkaline phosphatase, y-glutamyl tranferase, creatinine, HbA1c, hematocrit); body 
composition (fat mass, fat percentage, lean body mass percentage)

Hisle-Gorman 2021 No No No No Yes No No No No No No Mental health care visits (number of visits, diagnosis sub-category); psychotropic medications (type)

Jarin 2017 Yes No No No No No Yes No No No No Anthropometrics (height, weight, BMI); Safety (blood pressure, lipids (total cholesterol, LDL, HDL, triglycerides, triglyceride:HDL ratio), AST, ALT, hemoglobin, 
hematocrit, HbA1c, prolactin, serum urea nitrogen, creatinine); hormone levels (testosterone, estradiol)

Kaltiala 2020 No No No No Yes Yes No No No No No
Adolescent development (living arrangements, peer relationships, school / work participation, romantic involvement, competence in managing everyday 
matters); need for specialist level psychiatric treatment (depression, anxiety, suicidality/self-harm, conduct problems, psychotic symptoms, substance abuse, 
autism, attention deficit hyperactivity disorder, eating disorder)

Khatchadourian 
2014 No Yes No No No No Yes No No No No Side effects (patient reported); Safety for antiandrogens (electrolyte and urea/creatinine levels)

Cohort

Pre-post

Supplementary Table 3 - Outcomes reported by included studies
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Klaver 2018 Yes No No No No No Yes No No No No Body shape (anthropometrics) (waist-hip ratio, body weight, waist/hip circumference, body height, BMI); body composition (whole-body and regional-body 
fat, total lean body mass, total body mass)

Klaver 2020 Yes No No No No No Yes No No No No Anthropometrics (body height, body weight, BMI, waist/hip circumference); cardiovascular risk (blood pressure, glucose, insulin, homeostatic model 
assessment for insulin resistance (HOMA-IR), lipid values (total cholesterol, HDL, LDL, triglycerides), prevalence of obesity and dyslipidemia)

Klink 2015 Yes No No No No No Yes Yes No No No bone health (BMD, BMAD); height, weight, BMI

Kuper 2020 No No No Yes Yes No No No No No No
Body dissatisfaction (BIS); depression (Quick Inventory of Depressive Symptoms (QIDS) - self- and clinician report); Anxiety (SCARED); suicidality (suicidal 
ideation, suicide attempt); suidality and self-harm (passive ideation, suicide attempt, NSSI); mental health treatment (psychiatric medication, therapy, support 
group)

Laurenzano 2021 Yes Yes No No No No Yes No No No No side effects (injection site reaction, acne); hormone levels (total and free testosterone, estradiol); menstruation (time to cessation); safety (hematocrit, AST, 
ALT, blood pressure (hypertension), lipids (total cholesterol, LDL, HDL, triglycerides)); anthropometrics (BMI)

Madsen 2021 No No No No No No Yes No No No No Erythrocytosis (hematocrit levels); hormone levels

Millington 2019 No No No No No No Yes No No No No Incidence of hyperkalemia (serum potassium concentration >5.0 mmol/L; relationship between potassium levels and treatment dose and duration

Millington 2022 No No No No No No Yes No No No No Kidney function (serum creatinine, estimated glomerular filtration rate (eGFR)); BMI

Mullins 2021 Yes No No No No No Yes No No No No Incidence of arterial or venous thrombosis during treatment. Testosterone and estradiol levels.

Olson 2014 Yes No No No No No Yes No No No No Menstrual cessation; hormone levels (testosterone (free and total levels), estradiol); anthropometrics (BMI); safety (blood pressure; hemoglobin, ALT, AST, 
non-fasting total cholesterol)

Olson-Kennedy 
2018 Yes No No No No No Yes No No No No Safety (total cholesterol, HDL, triglycerides, AST, ALT, potassium, prolactin, hemoglobin, glucose, blood pressure); anthropometrics (BMI); hormone levels 

(estradiol, testosterone free and total)

Perl 2020 Yes No No No No No Yes No No No No Changes in weight status (BMI); Changes in blood pressure (systolic and diastolic); puberty development (hypothalamic–pituitary–gonadal axis suppression); 
hormone levels (tesosterone; estradiol, LH, FSH)

Perl 2021 Yes No No No No No Yes No No No No Changes in weight status (BMI); Changes in blood pressure (systolic and diastolic); puberty development (hypothalamic–pituitary–gonadal axis suppression); 
hormone levels (testosterone; estradiol, LH, FSH)

Schagen 2018 No No No No No No Yes No No No No adrenal androgen levels (dehydropepiandrosterone (DHEAS), androstenedione)

Schagen 2020 No No No No No No No Yes No No No bone health (BMAD (whole body, hip, lumbar spine), serum bone markers)

Segev-Becker 2020 No Yes No No No No No No No No No Side effects related to medical treatment (from medical record)

Sequeira 2019 No No No No No No Yes No No No No BMI

Stoffers 2019 Yes No No No No No Yes Yes No No No
Puberty development (acne, hair growth / shaving, voice lowering, menses); anthropometrics (height, weight, BMI); blood pressure; hormone levels (FSH, LH, 
testosterone, estradiol, SHBG); safety (Creatinine, ALP, total cholesterol, HDL, LDL, triglycerides, hemoglobin, hematocrit, vitamin D, DHEAS, androstenedione); 
bone health (BMD at lumbar spine, left neck, right hip, BMAD for spine and left neck)

Tack 2016 Yes Yes No No No No Yes No No No No
Anthropometry (height, weight, BMI); Side effects (acne, hirsutism, patient-reported); Safety (Hemoglobin, hematocrit, electrolytes, creatinine, AST, ALT, total 
cholesterol, triglycerides, HDL, LDL, hemoglobin andfasting insulin); hormone levels (thyroid stimulating hormone, anti-Müllerian hormone, free thyroxin, LH, 
FSH, estradiol, total and free testosterone, SHBG)

Tack 2017 Yes Yes No No No No Yes No No No No
Puberty development (physical changes); Side effects (patient-reported); Anthropometry (height, weight, BMI);  Safety (hemoglobin, hematocrit, creatinine, 
AST, ALT, triglycerides, total cholesterol, HDL, LDL, DHEAS, prolactin); Hormone levels (thyroid stimulating hormone, free thyroxin, LH, FSH, estradiol, total and 
free testosterone, SHBG, free androgen index)

van der Loos 2021 Yes No No No No No Yes No No No No Bone geometry (subperiosteal width (SPW) and endocortical diameter (ED)); hormone levels (testosterone, estradiol); anthropometrics (height, BMI)

Vlot 2017 Yes No No No No No Yes Yes No No No Anthropometrics (height, weight); Tanner stage (clinician assessed, bone age); bone turnover markers (P1NP (Procollagen type 1 N propeptide), osteocalcin, 
ICTP (Cross-linked carboxyterminal telopeptide of type I collagen)); bone health (BMD, BMAD for lumbar spine and femoral neck)

Arcelus 2016 No No No No Yes No No No No No No Psychopathology (Symptom Checklist 90 Revised)

Burke 2020 Yes No No No No No No No No No No Click‑Evoked Otoacoustic Emissions

Cross-sectional
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Fontanari 2020 No No Yes No Yes No No No No No No Anxiety (Overall Anxiety Severity and Impairment Scale (OASIS)); depressive symptoms (Modified Depression Scale (MDS)); gender distress (Gender Distress 
Scale (GDS)); gender positivity (Gender Positivity Scale (GPS))

Grannis 2021 No No No Yes Yes No No No No Yes No
Generalized anxiety symptoms (Screen for Child Anxiety Related Emotional Disorders (SCARED)); social anxiety (Liebowitz Social Anxiety Scale (LSAS)); 
depression (Children's Depression Inventory (CDI)); suicidality/non-suicidal self-injury (Suicidal Behaviors Questionnaire - Revised (SBQ-R)); body image 
dissatisfaction (BIS); amygdala activation (face processing task with functional MRI)

Green 2022 No No No No Yes No No No No No No Depression (PHQ-2, score 3+ coded as depression); Suicidality (considered suicide in last year, if yes how many attempts in last year (dichotomised as 0 or 1+))

Millington 2021b Yes No No No No No Yes No No No No Cardiovascular risk (HDL, HDL-C, LDL, LDL-C, triglyceride-rich lipoprotein (TRL)); testosterone levels

Nokoff 2020 Yes No No No No No Yes No No No No Insulin sensitivity (glucose, insulin, HbA1c; leptin); Lipids (total cholesterol, triglycerides, HDL, LDL); Safety (AST, ALT); hormone levels (LH, FSH, SHBG, 
testosterone, estradiol, free androgen index); body composition (total body fat, fat mass, lean tissue, lean mass); anthropometrics (BMI); blood pressure

Strang 2022 No No No No No No No No No Yes No Executive functioning problems (Behavior Rating Inventory of Executive Function (BRIEF- 2; Adult BRIEF) - primary outcome BRIEF Global Executive Composite 
(GEC), subscales - inhibition, cognitive flexibility, updating/working memory)

Turban 2022 No No No No Yes Yes No No No No No Severe psychological distress in month before survey (defined as score of 13+ on K6+); Binge drinking in month before survey (defined as 5+ standard alcoholic 
drinks on single occasion; Life-time illicit drug use; Suicidality (ideation during year prior; attempt requiring hospitalisation in year prior)
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Study ID Study design NOS total 
score NOS Q1 representative of population NOS Q1 

score NOS Q8 adequacy of follow-up NOS Q8 
score

NOS Q3 Ascertainment of treatment 
exposure

NOS Q3 
score NOS Q2 Selection of non-exposed group NOS Q2 

score NOS Q5 comparability of cohorts NOS Q5 
part 1

NOS Q5 
part 2 NOS Q7 follow-up duration NOS Q7 

score NOS Q6 assessment of outcome NOS Q6 
score

NOS Q4 Demonstration 
outcome of interest not 
present at start

NOS Q4 
score

Achille 2020 Prospective cohort 
study 4

States that vast majority of eligible population entered 
the study, but no values or indication of what this means 
given. Recruited from single clinic.

0
116 participants entered study - 50 who 
completed questionnaires reported on. No 
information on those lost to follow-up.

0 Information in paper provides confidence 
that clinic data used. 1 Participants who had received either nothing at all or 

only puberty blockers. 1

Controlled for outcome at baseline, psychiatric medication 
and psychotherapy. Separate analysis by gender. Did not 
control for age. Did not control for prior receipt of pubertal 
suppression.

0.5 0.5
Follow-up not linked to treatment duration. 
Exposure to treatment at any time used as 
variable - not duration

0 Validated scales designed for self-completion. 1 N/A

Becker-Hebly 2020 Retrospective cohort 
study 3 204 eligible and invited to take part. Large proportion not 

included. Single clinic. 0 Response rate for follow-up 37% (n=75). 0 Self-reported treatment path then 
controlled via clinicians' reports. 1 Those not treated with hormones from same clinic 

sample. 1

Did not control for gender / sex, other treatments or outcome 
at baseline. Used age-adjusted population norms to compare 
outcomes. Did not control for distribution in intervention 
group.

0 0
Treatment started after baseline but 
duration and start of treatment not 
reported or included in analysis

0 Validated scales - combination of self-report and clinician-
report. 1 N/A

Beking 2020 Prospective cohort 
study 5

Single clinic population but recruitment / response not 
described so no way of knowing what proportion of clinic 
population were included.

0 All treated participated at follow-up (4 of 41 
controls dropped out before follow-up). 1 Clinic data on treatment reported. 1 Male and female controls presumed to not 

experience gender incongruence. 0.5
Controlled for testosterone levels and handedness (identified 
as confounders). Controlled for session effect in analysis 
(baseline). Matched for age and birth-registered sex.

1 0 Mean duration treatment / follow-up 9.8 
months (sufficient for some) 0.5 Independent assessment using validated method. 1 N/A

Burke 2016 Prospective cohort 
study 5

Single clinic population and recruitment / response not 
described. No way of knowing what proportion of clinic 
population were included.

0
All 21 girls with gender dysphoria followed-up 
(5 of 41 controls dropped out between 
sessions).

1 Clinic data on treatment reported. 1 Male and female controls presumed to not 
experience gender incongruence. 0.5

Controlled for testosterone levels and IQ (identified as 
confounder). Controlled for session effect in analysis 
(baseline). Matched for age and birth-registered sex.

1 0 Mean duration treatment / follow-up 10 
months (sufficient for some) 0.5 Independent assessment using validated method. 1 N/A

Cantu 2020 Retrospective cohort 
study 4

Single clinic population - likely to be a selected sample 
because participation depends on data availability. No 
information provided on numbers.

0
Participation depended on outcome data 
being available for analysis so all followed up. 
Two did not provide GAD-7 data.

1 Clinic data used to categorise treatment 
groups. 1 Drawn from same source as exposed participants. 1 Nothing reported about potential confounders being 

controlled for in the analysis. 0 0
Follow-up not linked to treatment -  
exposure to treatment occurred between 
baseline and follow-up

0
Validated measures for depression and anxiety used. 
Suicidality outcome not included in analysis on treatment 
differences.

1 N/A

de Nie 2022 Retrospective cohort 
study 5

Single clinic population - only those who underwent 
bilateral orchiectomy combined with vaginoplasty were 
eligible - random sample taken.

0

Of the 263 sampled, 49 were then excluded 
due to no tissue being stored or no testicular 
parenchyma on slides. Not likely to influence 
results.

1 Authors state data was collected from 
medical records. 1 Adults presenting to the same clinic who underwent 

bilateral orchiectomy combined with vaginoplasty. 0.5

Study participants are birth-registered males only, groups are 
split by puberty stage (Tanner stage 2-3; Tanner stage 4-5; 
Adult). Study does not control for use of medications such as 
contraceptive pill.

1 0
Information on follow-up not explicit - 
indications follow-up sufficient for some 
participants (12 months plus)

0.5 Detailed information on sample testing given. 1 N/A

Grimstad 2021b Retrospective cohort 
study 3.5 Single-clinic population, very small number excluded due 

to incomplete height data (6/195 eligible patients). 0.5
Only those with complete height data were 
included, those had not reached adult height 
by the end of the study were excluded.

0.5 Data obtained from medical records. 1 Drawn from same source as exposed participants. 1 Only participants who were assigned female sex at birth were 
included. Unadjusted analyses were carried out. 0.5 0

No information provided on time between 
start of treatment and  measurement of 
final height

0

Height measured in triplicate at clinic visits. Participants 
defined as growing if demonstrated growth velocity of 0.5cm 
per year. Parental height used - unclear how outcome data 
were calculated.

0 N/A

Jensen 2019 Retrospective cohort 
study 6

Single-clinic study, one participant excluded due to non-
binary gender identification and two participants 
excluded from analysis.

0.5 No loss to follow-up. 1 Data extracted from medical records. 1 Drawn from same source as exposed participants. 1 Separate analyses were carried out for sex. No other 
covariates were adjusted for. 0.5 0

Median duration and range of duration of 
hormone treatment and follow-up indicates 
sufficiency

1 Extracted from medical records. 1 N/A

Lopez de Lara 2020 Prospective cohort 
study 4.5 No information given on the number eligible or the 

response rate. 0 Table 3 indicates all participants were 
successfully followed up. 1 Treatment data from clinic records used. 1

Controls presumed to not experience gender 
incongruence matched on age, ethnicity and socio-
economic status. Outcomes are psychosocial.

0
The non-exposed group was matched on age, however men 
and women were analysed together. No other covariates 
were controlled for.

0.5 0 Follow up was carried a year after initiation 
of treatment 1 Validates scales were used. 1 N/A

Tordoff 2022 Prospective cohort 
study 3.5 Single-clinic study. 30% of eligible patients did not take 

part. 0 Follow-up rates less than 90% at each follow-
up timepoint. 0 Data on hormone use was collected via 

self-report. 0 Drawn from same source as exposed population. 1
Gender but not sex was controlled for as confounder. 
Ethnicity was also controlled for. The analysis controlled for 
receipt of mental health therapy.

0.5 0.5
3, 6, 9, 12 month - follow-up not linked to 
treatment initiation but some participants 
with sufficient follow-up

0.5 Collected via validated scales. 1 N/A

Valentine 2021 Retrospective cohort 
study 3.5 Single-clinic study. Nearly 20% excluded due to only 

being seen twice. 0
Only patients who had been seen twice were 
included, although only 28 had lipid panels 
and 18  pre- and post-testosterone.

0 Information obtained from primary care 
database. 1 Females presumed to not experience gender 

incongruence drawn from a primary care database. 0.5 Only birth-registered females were included. Unadjusted 
analyses were used. 0.5 0

Average total follow-up 10.8 months (range 
2.6 - 25.7), therefore sufficient for some but 
not all.

0.5 Data collected at clinical visits. 1 N/A

van de Grift 2020 Retrospective cohort 
study 5 Single-clinic study. Patients lost to follow-up (n=68) were 

excluded. 0 Only participants with complete follow-up 
data were included. 1 Registry and patient record data collection 

used. 1 Drawn from same source as exposed group. 1 Separate analyses were carried out for males and females. 0.5 0
Initiation of different therapies in treatment 
protocol indicate follow-up sufficient for 
most but not all

0.5 Data collected as part of routine clinical practice. 1 N/A

Allen 2019
Retrospective pre-
post single group 
study

4
Required pre- and post-treatment data to be available. 
States that around half of eligible youth did not have pre-
test data so were not included. Single clinic.

0 Only those with data available at both time-
points were included. 1 Clinic data on treatment reported. 1 N/A Controlled for treatment duration and outcome at baseline 

(ANCOVA). Separate analysis by birth-registered sex. 0.5 0
At least 3 months and treatment duration 
mean 349 days. Potentially not all 
participants sufficient.

0.5 Questionnaires administered by mental health professional as 
part of clinical care assessment. Validated scales used. 1 N/A

Chiniara 2018
Retrospective pre-
post single group 
study

3.5 Single-clinic study, 15/218 excluded due to missing data. 0.5 Low follow-up rates reported. 0 Retrospective review of medical records. 1 N/A Separate analyses were conducted by sex. 0.5 0
Repeat hormonal levels measured after 4.7 
(SD 3.7) months of hormone therapy - 
sufficient for some not all

0.5 Validated scales and clinical record data used. 1 N/A

de Vries 2014 Prospective pre-post 
single group study 3.5

National clinic. 111 prescribed GnRHa. 70 participants 
approached one-year post-surgery, 55 took part. Large 
proportion of eligible population now missing.

0

Not all 70 provided data (some questionnaires 
added partway through). Response rate: CBCL, 
YSR: 54; BDI, TPI, STAI, CGAS, and UGS: 41; 
BIS: 57.

0 Information presented on start of 
treatment - medical records data. 1 N/A Separate analyses were conducted by sex, and age was 

adjusted for. 1 0 Final follow-up takes place one year after 
surgery 1 All validated scales except 'self-constructed' objective measure 

of wellbeing. 0.5 N/A

Delemarre-van de 
Waal 2006

Prospective pre-post 
single group study 1.5 Single clinic, inadequate information on response rates 

given. 0 Inadequate information on follow-up given. 0 Follow-up protocol integrated into clinical 
practice. 1 N/A No adjustment made for age, sex, co-interventions or socio-

demographic confounders. 0 0 Insufficient information provided on 
duration of follow-up 0 Clinical measurements presented, but no information given on 

how this information was obtained. 0.5 N/A

Grimstad 2021a
Retrospective pre-
post single group 
study

4.5
Single-site clinic. Inclusion based on medical charts 
explicitly documenting occurrence or absence of 
breakthrough bleeding, for which 5 were excluded.

0.5 Only those with complete outcome data were 
included. 1 Data collected from medical records. 1 N/A Unadjusted analyses used. 0 0 Breakthrough bleeding measured up to 12 

months following start of treatment 1 Breakthrough bleeding recorded on medical records. 1 N/A

Hannema 2017 Prospective pre-post 
single group study 4 Single-clinic population. Participants were invited to 

participate but no information is given on response rates. 0 Complete data available at earlier timepoints 
but attrition at later timepoints. 0.5 Data obtained from medical records. 1 N/A The study only included birth-registered males. Unadjusted 

analyses were used. 0.5 0 Participants had been treated for at least 12 
months 1 Detailed information given on physical, laboratory and 

radiological investigations. 1 N/A

Hisle-Gorman 2021
Retrospective pre-
post single group 
study

4 All eligible participants were included from the Military 
Health System. 0.5 No information given on missing data. 0 Obtained from pharmacy records. 1 N/A Analyses adjusted for age and sex. Some important 

covariates such as parental rank adjusted for. 1 0
Median follow-up post-treatment was 1.5 
years (IQR 0.7 to 2.7) - potentially not 
sufficient for all participants

0.5 Outcome data collected from Military Healthcare Data 
Repository. 1 N/A

Jarin 2017
Retrospective pre-
post single group 
study

4.5 Four large local clinics. Data extracted from pre-existing 
databases. 1 Low follow-up rates at each timepoint. 0 Data extracted from pre-existing 

databases. 1 N/A Separate analyses were conducted for gender groups. No 
other covariates were adjusted for. 0.5 0 Outcomes were assessed beyond 6 months 1 Assessed as part of clinical practice. 1 N/A

Kaltiala 2020
Retrospective pre-
post single group 
study

4.5 Recruited from one of two gender services in Finland. Of 
57 diagnosed, 5 were excluded. 1 All followed up. 1 Information in paper provides confidence 

that clinic data used. 1 N/A
Logistic regression examined whether age and sex were 
predictive of outcomes, but these variables were not taken 
into account when examining change pre-post.

0 0 Time between start of treatment and follow-
up given as approximately one year 1 Collected by the clinical team via structured and free format 

assessments, through evaluation of existing files. 0.5 N/A

Khatchadourian 
2014

Retrospective pre-
post single group 
study

3 Single-clinic study, included all patients. 0.5 No information given on missing data. 0 Data obtained from clinical records. 1 N/A Descriptive summaries were presented separately for males 
and females. 0.5 0 No information given on time between start 

of treatment and assessment of outcomes 0 Clinical outcomes assessed as part of routine medical care. 1 N/A

Klaver 2018 Retrospective pre-
post study 3.5

Single-clinic study, participants who had not undergone 
wholebody DXA were excluded (n=5). 66 participants 
excluded on different treatment protocol - reason 
unclear.

0 No information given on follow-up rates. 0 Data collected from medical records. 1 N/A Analyses were carried out separately for sex. No other 
covariates were adjusted for. 0.5 0

Final follow-up at 22 years old, and average 
age at start of CSH was under 17, with an 
SD of approximately 1

1 Collected from medical records. 1 N/A

Klaver 2020 Retrospective pre-
post study 3.5

Single-clinic study. Study excluded those without whole-
body dual-energy radiograph absorptiometry and with 
no consultation in early adulthood. No numbers 
reported.

0 No information given on follow-up timepoint. 0 Data collected from medical records. 1 N/A Separate analyses were carried out for males and females. No 
other covariates were adjusted for. 0.5 0 At 22 years olds - sufficient follow-up 

indicated by age at starting hormones 1 Collected from medical records. 1 N/A

Klink 2015 Retrospective pre-
post study 4.5

Single-clinic study. Study only included participants for 
whom data available at each timepoint. Number of 
patients excluded not reported.

0 High follow-up rates at final timepoint. 1 Detailed information on timing of 
treatment given. 1 N/A Separate analyses were carried out for males and females. No 

other covariates were adjusted for. 0.5 0 Mean age at start was <17 SD 1.4-2.3, with 
final follow-up at 22 years old 1 Collected from medical records. 1 N/A

Pre-post

Cohort
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Kuper 2020 Prospective pre-post 
single group study 3 Single-clinic study that excluded 22/209 patients due to 

missing follow-up. 0.5
Despite those with follow-up data being 
excluded, less than 90% of participants 
included in analysis of each outcome.

0 Clinician data were entered into a research 
database. 1 N/A

Hypothesis testing carried out (not separately by age or sex). 
Regression controlling for confounders planned, but no 
correlations between change scores and 
demographic/treatment variables.

0 0
Mean treatment duration 10.9 months, 
range 1-18 - not all participants sufficient 
follow-up

0.5 Validated scales used. 1 N/A

Laurenzano 2021
Retrospective pre-
post single group 
study

4 Single-center study. Included all eligible. 0.5 No information given on follow-up rates. 0
De-identified clinical data entered 
institutional review board approved 
endocrine database.

1 N/A Only birth-registered females were included in the study. 
Unadjusted analyses were used. 0.5 0 Minimum follow-up was 6 months, with the 

median being 1.9 years. 1 Collected as part of clinical practice. 1 N/A

Madsen 2021
Retrospective pre-
post single group 
study

4.5
Large database from single-clinic. 431 were excluded due 
to missing data, 894 were excluded due to lack of 
available laboratory results.

0 All included in analysis. 1 Clinic data on treatment reported. 1 N/A The study only included birth-registered females. Prevalences 
were summarised descriptively. 0.5 0

Every 3 to 6 months in first year, then yearly 
/ 2-yearly after - follow-up varied although 
sufficient.

1 Outcomes collected via routine clinical measurements. 1
Data not presented on 
participants with 
erythrocytosis at baseline.

0

Millington 2019
Retrospective pre-
post single group 
study

3
Single clinic study - excluded 5/90 patients for indications 
other than gender transition (n=2) and no outcome 
measurements (n=3).

0.5
Thirty-six subjects (42%) had at least one 
potassium measurement, 48 subjects (56%) 
had a measurement within the first 6 months.

0 Data collected from medical records. 1 N/A Unadjusted analyses were used. 0 0
42% within first 3 months of therapy, 56% 
within first 6 months. Up to 7 years follow-
up for some.

0.5 Routine clinical testing. 1
Hyperkalemia was present 
in one baseline 
measurement.

0

Millington 2022 Prospective pre-post 
study 4.5 Small number of clinics In USA. No information given on 

consent rates. 0.5 Low follow-up rates at each timepoint. 0 Data collected from medical records. 1 N/A Age and sex matched z scores were calculated and 
summarised descriptively. 1 0 Follow-ups to 24 months post-treatment 1

Laboratory, medication, and anthropometric data abstracted 
from the medical record. Creatinine measurements performed 
at clinical laboratories of study sites and at outside facilities.

1 N/A

Mullins 2021
Retrospective pre-
post single group 
study

4 Single clinic that included those initiating treatment and 
age 13 to 24 years at initiation of GAHT. 0.5 All included in analysis. 1 Data collected from medical records. 1 N/A Unadjusted analyses were used, most descriptive summaries 

combined the data from gender groups. 0 0 Median duration of treatment 574 days 
(IQR: 283-962) - minimum duration unclear 0.5 Data collected as part of routine clinical practice. 1

No indication patients 
were tested for 
thrombosis before 
inclusion.

0

Olson 2014 Prospective pre-post 
single group study 4.5 Single-clinic study. No information provided on consent 

rates. 0
One participant was missing information on 
testosterone levels and excluded from the 
analysis.

1 Information on average dose provided - 
confident that clinic data used. 1 N/A Only birth-registered females were included in the study. No 

other covariates were adjusted for. 0.5 0 6 months after starting treatment 1 Hormone levels, lab values, anthropometric measurements 
and menstrual history were obtained via chart review. 1 N/A

Olson-Kennedy 
2018

Prospective pre-post 
single group study 4.5

Single-clinic study. No information provided on consent 
rate. Authors state that 101 participants were evaluated 
at baseline, but only 59 presented in study.

0 High follow-up. 1 Detailed information on treatment 
provided. 1 N/A Gender groups analysed separately. Unadjusted analyses 

were used. 0.5 0 Follow-up carried out 21-31 months after 
initiation of hormones 1 Baseline and follow-up physiologic data were abstracted from 

the medical charts of the participants. 1 N/A

Perl 2020
Retrospective pre-
post single group 
study

5 Participants recruited from a national clinic, only 3 
participants were excluded due to missing data. 1 Those with missing data were excluded from 

the study. 1 Medical records data used to identify 
those on treatment. 1 N/A Only birth-registered females were included in study. No 

information is given on adjustment for baseline variables. 0.5 0 Follow-up average 4 months (SD 2) - some 
but not all participants sufficient follow-up 0.5

Data extracted from medical records. BP measured during a 
clinic visit within 1–4 weeks of GnRHa and testosterone 
injections using a Welch Allyn Vital Signs Monitor VSM 300 
(Welch Allyn, Inc., Beaverton, OR).

1 N/A

Perl 2021
Retrospective pre-
post single group 
study

5 Participants were recruited from a national clinic, only 1 
participant was excluded due to missing data. 1 Those with missing data were excluded from 

the study. 1 Data extracted from medical records. 1 N/A Only birth-registered males were included in the study. 
Unadjusted analyses were used. 0.5 0

Follow-up average 18.5 months, range 3-63 
months - some not all participants sufficient 
follow-up

0.5
Data extracted from medical records. BP measured using a 
Welch Allyn Vital Signs Monitor VSM 300 (Welch Allyn, Inc., 
Beaverton, OR).

1 N/A

Schagen 2018 Prospective pre-post 
single group study 4 National clinic. No information on consent rates but 

selected from all eligible. 0.5 No information given on follow-up rates. 0 Details on duration of treatment provided. 1 N/A Separate analyses carried out for males and females. No 
other covariates were adjusted for. 0.5 0 Analyses used data up to 2 years post-

treatment 1 Detailed information given on laboratory investigations. 1 N/A

Schagen 2020 Prospective pre-post 
single group study 5 National clinic. Small number of all treated excluded due 

to DXA scans not being available at the start of GnRHa. 1 No information given on missing data rates at 
follow-up. 0 Detailed treatment protocol provided. 1 N/A Analyses adjusted for pubertal stage and sex. No other 

covariates were adjusted for. 1 0 Analyses presented up to 36 months of 
treatment 1

Dual-energy x-ray absorptiometry (DXA) performed using 
Hologic QDR 4500. Markers of bone formation and resorption 
determined in fasting blood samples, drawn on day of scans.

1 N/A

Segev-Becker 2020
Retrospective pre-
post single group 
study

3 National clinic. Consecutive participants recruited. 1 No information given on follow-up rates. 0 Information on treatment delivery 
presented. 1 N/A

Some but not all descriptive summaries stratified by 
gender/sex. Participants were split into pre-pubertal and 
pubertal groups.

0 0 No information given on follow-up period 0 Data collected retrospectively from clinical records. 1 N/A

Sequeira 2019
Retrospective pre-
post single group 
study

5 Single-clinic study. No information given on number 
excluded. 0 All included in model. 1 Information in paper provides confidence 

that clinic data used. 1 N/A
Only birth-registered females were included. The analysis 
controlled for age, hormone dose rate and baseline BMI z-
score.

1 0 Follow-up carried out to 12 months post-
initiation of treatment 1 Height and weight documented in each clinical encounter were 

used to calculate BMI in kg/m2. 1 N/A

Stoffers 2019
Retrospective pre-
post single group 
study

4 Single-clinic study. Only 2/64 participants declined to 
participate. 0.5

High rates of follow-up at 6 months post-
treatment, but low rates at 12 and 24 months 
post-treatment.

0.5 Information in paper provides confidence 
that clinic data used. 1 N/A Only birth-registered females were included. Unadjusted 

analyses were used. 0.5 0 The median duration of follow-up was 12 
months (range 5-33 months) 0.5 Data collected via chart review. 1 N/A

Tack 2016
Retrospective pre-
post single group 
study

4 Single-centre study in country with three clinics. Small 
number (5 out of 43) excluded due to missing data. 0.5 No information given on follow-up rates at 

each timepoint. 0 Information in paper provides confidence 
that clinic data used. 1 N/A Only birth-registered female adolescents were included. 

Unadjusted analyses were used. 0.5 0 Baseline, 6 and 12 month follow-up 1 Data collected as part of clinical follow-up. 1 N/A

Tack 2017
Retrospective pre-
post single group 
study

4.5 Single-centre study in country with three clinics. All those 
who received CA for at least 6 months included. 1 No information given on follow-up rates at 

each timepoint. 0 Information in paper provides confidence 
that clinic data used. 1 N/A Only birth-registered males were included in the study. 

Unadjusted analyses were used. 0.5 0 Baseline, 6 and 12 month follow-up 1 Data collected as part of clinical follow-up. 1 N/A

van der Loos 2021 Retrospective pre-
post study 4.5 Single-clinic study. 123 excluded due to DXA not being 

available. 0 Only participants who had a DXA were 
included. 1 Information in paper provides confidence 

that clinic data used. 1 N/A Separate analyses were carried out for males and females. 0.5 0 Follow up >2 years after treatment initiation 1 Detailed information on DXA testing given. 1 N/A

Vlot 2017
Retrospective pre-
post single group 
study

4 Single-clinic study. A large number of eligible participants 
were excluded due to incomplete data. 0 Data indicates that more than 10% were 

missing data for outcomes. 0 Data collection took place at point of 
treatment. 1 N/A Analysis stratified on sex and bone age. Unadjusted analsyses 

were used. 1 0 Follow-up 24 months after start of hormone 
treatment 1 Detailed information on DXA testing provided. 1 N/A

Arcelus 2016 Cross-sectional study 
with controls 3.5 299 eligible patients - 31 did not answer questions 

regarding NSSI and were excluded. National clinic. 1
More than 10% excluded from analysis - no 
information
provided on those or explanation.

0 Self-reported data on treatments received 
prior to assessment at adult clinic. 0 Those not treated with hormones from same clinic 

sample. 1 Controlled for gender, self-esteem, transphobia, 
interpersonal problems, social support. 0.5 0 N/A Validated assessment tools used. 1 N/A

Burke 2020 Cross-sectional study 
with controls 5 Single clinic population - no information provided about 

recruitment and response, or number eligible. 0 All participants included in analysis. 1 Clinic data used to select / categorise 
treatment groups. 1

Treatment naïve from same source plus controls with 
no gender incongruence which was appropriate for 
outcome.

1 Controlled for puberty stage / age, sex assigned at birth but 
no other treatments. Cross-sectional so no baseline control. 1 0 N/A Standard assessment - equipment and procedure explained in 

full - same applied to all participants (treatments and controls). 1 N/A

Fontanari 2020 Cross-sectional study 
with controls 3 Self-selecting survey. 0 All participants who completed the survey 

were included in the analysis. 1 Self-report. 0 Non-exposed group from same survey sample. 1 No adjustment made for age, sex, co-interventions or socio-
demographic confounders. 0 0 N/A Validated scales used. 1 N/A

Grannis 2021 Cross-sectional study 
with controls 4

Single-clinic population. Participants excluded on ability 
to participate in MRI based research, but no numbers are 
given on this.

0 Information on those included in analysis not 
provided. 0 Data collected from medical records. 1 Drawn from same source. 1 Age was adjusted for. Only birth-registered females were 

included. 1 0 N/A Validated scales and detailed brain imaging protocol. 1 N/A

Green 2022 Cross-sectional study 
with controls 4 Self-selecting survey 0

2895 participants missing data on treatment 
and excluded from analyses. Missingness 
could be related to the underlying value.

0 Self-report. 0 Drawn from same source as exposed group. 1

Analysis controlled for age, sex, socio-demographic 
characteristics, also controlled for parental support, 
victimisation, receipt of puberty blockers, receipt of gender 
identity conversion therapy.

1 1 N/A
Validated scale used to measure depreesion, items on suicidal 
thoughts and behaviours taken from Youth Risk Behaviour 
Survey.

1 N/A

Millington 2021b Cross-sectional study 
with controls 2.5 Single-clinic study with no information given on numbers 

excluded. 0 No information given on data collection rates. 0 Detailed information on treatment 
provided. 1 No information given on selection of non-exposed 

group. 0 Only birth-registered females were included. Mostly 
unadjusted analyses were carried out. 0.5 0 N/A Results collected as part of clinical practice. 1 N/A

Nokoff 2020 Cross-sectional study 
with controls 4 Single-clinic study. No information provided on consent 

rate. 0 All participants included in analysis according 
to table data. 1 Information in paper provides confidence 

that clinic data used. 1

Controls from Colorado RESistance to InSulin in Type 
1 ANd Type 2 diabetes, and Health Influences in 
Puberty studies. Different ages in both and skewed 
clinical characteristics in one.

0
Separate analyses were carried out for sex, and analyses 
either matched on Tanner stage or adjusted for age. Analyses 
also matched on BMI.

1 0 N/A Body composition measured using DXA and detailed 
information on laboratory assays provided. 1 N/A

Strang 2022 Cross-sectional study 
with controls 4 Shared study protocol in two locations. No information 

given on consent rates. 0 Only  those with complete report forms were 
included. 1

Collected through parent and self-report, 
and only verified through medical records 
when dates not recalled.

0 Drawn from same population as exposed group. 1 Analyses adjusted for assigned sex and age. 1 0 N/A Validated scales and evaluations used. 1 N/A

Cross-sectional
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Turban 2022 Cross-sectional study 
with controls 3

National survey covering 50 states in collaboration with 
400+ lesbian, gay, bisexual and transgender 
organisations. Population covers 18-36 year olds.

1
No information given on number of 
participants excluded from analyses due to 
missing data.

0 Self-reported by participants. 0 Drawn from same population as exposed group. 1

Separate analyses were carried out for participants receiving 
hormones in early adolescence, late adolescence and 
adulthood. Some but not all analyses adjusted for sex 
assigned at birth.

0.5 0 N/A One validated scale used, the rest appear to be bespoke for the 
study. 0.5 N/A
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Study ID Country Study design Study 
quality Treated sample Average age CSH treatment started Comparator Intervention Outcome (measure) Follow-up specific to 

outcome Study results

Lopez de Lara 2020 Spain Cohort Moderate 23 (16 brf, 7 brm) Mean age 16 y (range 14-18 y) 30 (no GD) Hormones (with 
GnRHa) Gender dysphoria (UGDS) 12m Decrease (imrpovement) in gender dysphoria score. Using clinical cut-

off, no gender dysphoria at follow-up compared to all at baseline.

Grannis 2021 US Cross-sectional Moderate 19 brf Mean age at data collection 17 y (SD 1.2 y)
Mean treatment duration 13.1 m (SD 10.3m) 23 Testosterone  Body image dissatisfaction (BIS) N/A Lower levels of dissatisfaction with body image in those treated 

compared to those not treated.

Lopez de Lara 2020 Spain Cohort Moderate 23 (16 brf, 7 brm) Mean age 16 y (range 14-18 y) 30 (no GD) Hormones (with 
GnRHa) Depressive symptoms (BDI II) 12m Decrease in depression (~70% in normal range at follow-up) - 

symptoms higher compared to controls.

Kaltiala 2020 Finland Pre-post Moderate 52 (11 brm, 41 brf) Mean age at diagnosis 18.1 y (SD 1.1y) N/A Hormones Need for treatment due to depression 12m Need for treatment decreased at follow-up.

Grannis 2021 US Cross-sectional Moderate 19 brf Mean age at data collection 17 y (SD 1.2 y)
Mean treatment duration 13.1 m (SD 10.3m) 23 Testosterone Depressive symptoms (CDI) N/A Depressive symptoms were lower in the treated group compared to 

those not treated.

Green 2022 US Cross-sectional Moderate 274 (205 brf, 27 brm, 42 
not reported) Not reported 2961 Hormones Frequency of depressed mood and anhedonia 

(PHQ-2) N/A Prevalence of recent depression lower in those treated (~61%) 
compared to those not treated (75%).

Lopez de Lara 2020 Spain Cohort Moderate 23 (16 brf, 7 brm) Mean age 16 y (range 14-18 y) 30 (no GD) Hormones (with 
GnRHa) Anxiety (STAI (state and trait subscales)) 12m Anxiety decreased over time for both subscales, but continued to be 

higher compared to controls at follow-up.

Kaltiala 2020 Finland Pre-post Moderate 52 (11 brm, 41 brf) Mean age at diagnosis 18.1 y (SD 1.1y) N/A Hormones Need for treatment due to anxiety 12m Need for treatment decreased.

Grannis 2021 US Cross-sectional Moderate 19 brf Mean age at data collection 17 y (SD 1.2 y)
Mean treatment duration 13.1 m (SD 10.3m) 23 Testosterone Anxiety disorders (CARED); social anxiety 

(LSAS) N/A Decreased levels of anxiety compared to those not treated.

Allen 2019 US Pre-post Moderate 47 (33 brf, 14 brm) Mean age 16.5 y N/A Hormones 
(plus/minus GnRHa) Suicidality (Ask Suicide-Screening Questions) Single (mean 349d, 

range 113-1016d) Suicidality scores decreased.

Kaltiala 2020 Finland Pre-post Moderate 52 (11 brm, 41 brf) Mean age at diagnosis 18.1 y (SD 1.1y) N/A Hormones Need for treatment due to suicidality/self-harm 12m Need for treatment decreased.

Grannis 2021 US Cross-sectional Moderate 19 brf Mean age at data collection 17 y (SD 1.2 y)
Mean treatment duration 13.1 m (SD 10.3m) 23 Testosterone Suicidality (SBQ-R), Lifetime suicidality) N/A No evidence for difference between groups in suicidality.

Green 2022 US Cross-sectional Moderate 274 (205 brf, 27 brm, 42 
not reported) Not reported 2961 Hormones Suicidality/non-suicidal self-injury (SBQ-R) N/A Treated participants less likely to have seriously considered suicide or 

attempted suicide compared to untreated.

Self-harm and suicidality

Supplementary Table S5 - Gender-related, body image, psychological, psychosocial and cognitive outcomes

Gender dysphoria

Body image

Psychological / mental health

Depression

Anxiety

Need for treatment
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Kaltiala 2020 Finland Pre-post Moderate 52 (11 brm, 41 brf) Mean age at diagnosis 18.1 y (SD 1.1y) N/A Hormones
Need for treatment (conduct problems, 
psychosis, substance abuse, autism, ADHD, 
eating disorders)

12m No change in need for treatment for all outcomes, although baseline 
need for treatment was low.

Lopez de Lara 2020 Spain Cohort Moderate 23 (16 brf, 7 brm) Mean age 16 y (range 14-18 y) 30 (no GD) Hormones (with 
GnRHa) Emotional symptoms (subscale of SDQ) 12m Emotional symptoms decreased at follow-up and were similar at follow 

up to adolescents not experiencing GD.

Lopez de Lara 2020 Spain Cohort Moderate 23 (16 brf, 7 brm) Mean age 16 y (range 14-18 y) 30 (no GD) Hormones (with 
GnRHa)

Conduct problems and hyperactivity (SDQ 
subscales) 12m Conduct problems and hyperactivity decreased and were lower at 

follow-up compared to adolescents not experiencing GD.

Lopez de Lara 2020 Spain Cohort Moderate 23 (16 brf, 7 brm) Mean age 16 y (range 14-18 y) 30 (no GD) Hormones (with 
GnRHa) Mental health (SDQ) 12m

Difficulties decreased with fewer in borderline/abnormal range at 
follow-up, and were similar at follow up to adolescents not 
experiencing GD.

Lopez de Lara 2020 Spain Cohort Moderate 23 (16 brf, 7 brm) Mean age 16 y (range 14-18 y) 30 (no GD) Hormones (with 
GnRHa)

Family functioning (FAT), peer problems 
(SDQ), prosocial (SDQ) 12m

No change in family functioning or peer problems but a small 
improvement in prosocial skills. At follow-up, family functioning similar 
to adolescents not experiencing GD, but fewer peer problems and 
more prosocial skills (small significant difference).

Kaltiala 2020 Finland Pre-post Moderate 52 (11 brm, 41brf) Mean age at diagnosis 18.1 y (SD 1.1y) N/A Hormones Peer relationships (normative vs restricted) 12m Small decrease in proportion with normative peer relationships.

Allen 2019 US Pre-post Moderate 47 (33 brf, 14 brm) Mean age 16.5 y N/A Hormones 
(plus/minus GnRHa) Wellbeing (PQLI General Wellbeing Scale) Single  (mean 349d, 

range 113-1016d) Increase in wellbeing.

Kaltiala 2020 Finland Pre-post Moderate 52 (11 brm, 41brf) Mean age at diagnosis 18.1 y (SD 1.1y) N/A Hormones
Living arrangements, school / work 
participation, romantic involvement, 
competence in managing everyday matters

12m Decrease in participants living with parents/guardians. No change in 
other outcomes.

Beking 2020 Netherlands Cohort Moderate 21 brf Mean age 16.1 y (SD 0.7) 41 (no GD) Testosterone (with 
GnRHa)

Lateralisation index of the amygdala (during 
emotional face matching task with angry and 
fearful faces)

Single (mean 9.8m, 
range 5.6-14.8)

Mean lateralisation index decreased (more rightward), and at follow 
up was similar to controls.

Burke 2016 Netherlands Cohort Moderate 21 brf Mean age at data collection 16.1 y (SD 0.8)
Mean treatment duration 10 m (range 6-15) 41 (no GD) Testosterone (with 

GnRHa)
Visuospatial working memory (brain activation 
pattern, performance on a mental rotation task)

Single (mean 10m, 
range 6-15)

No difference between groups in performance. The treated group and 
male controls showed stronger activations at follow-up.

Grannis 2021 US Cross-sectional Moderate 19 brf Mean age at data collection 17 y (SD 1.2 y)
Mean treatment duration 13.1 m (SD 10.3m) 23 Testosterone Amygdala activation (face processing task) N/A Higher activation in left amygdala and cluster of stronger connectivity 

in right amygdala in treated compared to the controls.

Strang 2022 US Cross-sectional Moderate 52 (brs not reported) Received GAH <1y: mean age 16.7 (SD 1.7)
Received GAH >1y: mean age 16.1 (SD 1.4) 72 Hormones 

(plus/minus GnRHa)
Executive functioning (BRIEF Global Executive 
Composite) N/A

Treated groups (<1y and >1y treated) had better executive 
functioning, cognitive flexibility and working memory compared to 
untreated.

Psychosocial

Family functioning and peer relationships

Wellbeing

Cognitive

Other

Internalising problems

Externalising problems

Strengths and Difficulties
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Abbreviations: ADHD - Attention Deficit Hyperactivity Disorder; BDI - Beck's Depression Inventory; BIS - Body Image Scale; brf - birth-registered females; brm - birth-registered males; BRIEF - Behaviour Rating Inventory of Executive Function; CARED - Child Anxiety Related Emotional Disorders; CDI - Children's Depression Inventory; 
FAT - Family Apgar Test; GD - gender dysphoria; GnRHa - gonadotrophin releasing-hormone analogues; LSAS - Liebowitz Social Anxiety Scale; m = months; PHQ - Patient Health Questionnaire; PQLI - Paediatric Quality of Life Inventory; SBQ-R - Suicidal Behaviours Questionnaire - Revised; SD - standard deviation; SDQ - 
Strengths and Difficulties Questionnaire; STAI - State-Trait Anxiety Inventory; UGDS - Utrecht Gender Dysphoria Scale; y = years
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Study ID Country Study design Study 
quality Treated sample Average age CSH treatment started Comparator Intervention Outcome (measure) Follow-up specific to outcome Study results

Klink 2015 Netherlands Pre-post Moderate 34 (15 brm, 19 brf) Mean age for brm: 16.6 y (SD 1.4 y)
Mean age for brf: 16.4 y (SD 2.3 y) N/A Hormones aBMD, BMAD (absolute, z-scores using natal sex) Single (22 years of age) No evidence for change in measures (small sample size).

Schagen 2020 Netherlands Pre-post Moderate 78 (36 brm, 42 brf) Mean age for brm: 16.2 y (SD 1.2 y)
Mean age for brf: 16.9 y (1.1 y) N/A Hormones (with GnRHa) aBMD, BMAD (absolute, z-scores using natal sex), 

serum bone markers. 36m Increase in bone density (both absolute and in comparison to natal sex references) 
in males and females.

Stoffers 2019 Netherlands Pre-post Moderate 62 brf Median age 17.2 y (range 14.9-18.4 y) N/A Testosterone BMD, BMAD (absolute, z-scores using natal sex) 6m, 12m, 24m Increase in bone density (both absolute and in comparison to natal sex reference).

Vlot 2017 Netherlands Pre-post Moderate 70 (28 brm, 42 brf) Median age for brm: 16.0 y (range 14.0-18.9 y)
Median age for brf: 16.3 y (15.9-19.5) N/A Hormones (with GnRHa) BMAD (absolute, z-scores using natal sex), bone-

turnover markers (P1NP, OC and ICTP) 24m No evidence for change in measures (small sample size).

van de Grift 2020 Netherlands Cohort Moderate 43 ( 17 brf, 26 brm) Mean age Tanner 2/3 group: 15 y (SD 0.5 y)
Mean age Tanner 4/5 group: 17 y (SD 1.0 y) 157 Hormones BMI At initiation of surgery Adolescents who started hormones earlier had a lower BMI (although not clinically 

significant) before initiation of surgery than those who started later.

Hannema 2017 Netherlands Pre-post Moderate 28 brm Median age 16.0 y (range 13.9-18.9) N/A Oestrogen (with GnRHa) BMI and BMI SD score (reference to natal sex and 
affirmed gender) 12m, 24m, 36m BMI remained constant and BMI SD score decreased over time (for both male and 

female references).

Jarin 2017 US Pre-post Moderate 116 (72 brf, 44 brm) Mean age brm: 18 y (range 14-25 y)
Mean age brf: 16 y (range 13-22 y) N/A Hormones (brm plus/minus 

anti-androgens) BMI 1-3m, 4-6m, 6m+ No change in BMI.

Klink 2015 Netherlands Pre-post Moderate 34 (15 brm , 19 brf Mean age brm: 16.6 y (SD 1.4 y)
Mean age brf: 16.4 y (SD 2.3 y) N/A Hormones BMI and BMI SD score (reference to natal sex) Single (22 years of age) No clinically significant increase in BMI but an increase in BMI SD score.

Laurenzano 2021 US Pre-post Moderate 119 brf Mean age 16.5 (range 13.0-19.9) N/A Testosterone BMI and BMI SD score (reference unspecified) Single (median 1.9y, range 6m to 
5.5y) No change in BMI and BMI z-score.

Millington 2022 US Pre-post Moderate 286 (92 brm, 194 brf) Median age for brm: 17.3 y (IQR 16.2-18.6 y)
Median age for brf: 16.2 y (IQR 15.1-17.5 y) N/A Hormones (brm plus/minus 

anti-androgens) BMI 6m, 12m No change in BMI.

Olson 2014 US Pre-post Moderate 36 brf Mean age 18.7 y (SD 2.6 y) N/A Testosterone BMI 6m No change in BMI.

Olson-Kennedy 2018 US Pre-post Moderate 59 (34 brf, 25 brm) Mean age 18 y (range 12-23 y) N/A Hormones (brm plus/minus 
progestins) BMI 24m (range 21-31 months) No change in BMI.

Perl 2020 Israel Pre-post Moderate 9 brf Mean age 15.1 y (SD 0.9 y) N/A Testosterone BMI and BMI SD score (reference unspecified) Single (mean 4m, SD 2m) No change in BMI and BMI SD score.

Perl 2021 Israel Pre-post Moderate 15 brm Mean age 16.1 y (SD 1.5 y) N/A Oestrogen (with GnRHa) BMI and BMI SD score (reference unspecified) Single (median 18.5m, range 3-
63m) No change in BMI and BMI SD score.

Sequeira 2019 US Pre-post Moderate 46 brf Not reported N/A Testosterone BMI and BMI SD score (reference to natal sex) 6m, 12m No change in BMI and BMI z-score.

Stoffers 2019 Netherlands Pre-post Moderate 62 brf Median age 17.2 y (range 14.9-18.4 y) N/A Testosterone BMI and BMI SD score (reference unspecified) 6m, 12m, 24m No change in BMI and BMI SD score

Tack 2016 Belgium Pre-post Moderate 38 brf Mean age 17 y 5 m N/A Testosterone (with 
Lynestrenol) BMI and BMI SD score (reference to natal sex) 6m, 12m Increase in BMI and BMI SD score.

Tack 2017 Belgium Pre-post Moderate 27 brm Mean age 17 y 7 m N/A Oestrogen (with Cyproterone 
acetate) BMI and BMI SD score (reference to natal sex) 6m, 12m No change in BMI and BMI SD score.

van der Loos 2021 Netherlands Pre-post Moderate 322 (106 brm, 216 brf)

Early-puberty group median age 15.7 y (IQR 15.3-
16.0 y)
Mid-puberty 16.0 y (IQR 15.8-16.6 y)
Late-puberty 16.4 y (IQR 16.0-17.4)

N/A Hormones (with GnRHa) BMI Single (> 2y, median 3-4y across 
groups) Increase in BMI in early puberty group.

Nokoff 2020 US Cross-sectional Moderate 35 (21 brf, 14 brm)

Mean age at data collection for brm 16.3 y (SD 
1.4 y, mean treatment duration 12.3 m (9.9m)
Mean age at data collection for brf 17.0 y (SD 1.4 
y, mean treatment duration T 11.2 m (5.9m)

108 (no GD) Hormones (plus/minus 
GnRHa) BMI percentile N/A No evidence of differences in BMI percentile.

Supplementary Table S6 - Physical health outcomes, fertility and side effects

Physical health outcomes

Bone health

Body mass index (BMI)/body weight

Blood pressure
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Hannema 2017 Netherlands Pre-post Moderate 28 brm Median age 16.0 y (range 13.9-18.9) N/A Oestrogen (with GnRHa) Systolic and diastolic blood pressure 12m, 24m, 36m No change.

Jarin 2017 US Pre-post Moderate 116 (72 brf, 44 brm) Mean age brm: 18 y (range 14-25 y)
Mean age brf: 16 y (range 13-22 y) N/A Hormones (brm plus/minus 

anti-androgens) Systolic and diastolic blood pressure 1-3m, 4-6m, 6m+ No change.

Laurenzano 2021 US Pre-post Moderate 119 brf Mean age 16.5 (range 13.0-19.9) N/A Testosterone Hypertension Single (median 1.9y, range 6m to 
5.5y) No participants developed hypertension.

Olson 2014 US Pre-post Moderate 36 brf Mean age 18.7 y (SD 2.6 y) N/A Testosterone Systolic and diastolic blood pressure 6m No change.

Olson-Kennedy 2018 US Pre-post Moderate 59 (34 brf, 25 brm) Mean age 18 y (range 12-23 y) N/A Hormones (brm plus/minus 
progestins) Systolic and diastolic blood pressure 24m (range 21-31 months) No change.

Perl 2020 Israel Pre-post Moderate 9 brf Mean age 15.1 y (SD 0.9 y) N/A Testosterone Systolic and diastolic blood pressure Single (mean 4m, SD 2m) No change.

Perl 2021 Israel Pre-post Moderate 15 brm Mean age 16.1 y (SD 1.5 y) N/A Oestrogen (with GnRHa) Systolic and diastolic blood pressure Single (median 18.5m, range 3-
63m) No change.

Stoffers 2019 Netherlands Pre-post Moderate 62 brf Median age 17.2 y (range 14.9-18.4 y) N/A Testosterone Systolic and diastolic blood pressure 6m, 12m, 24m No clinically significant change.

Nokoff 2020 US Cross-sectional Moderate 35 (21 brf, 14 brm)

Mean age at data collection for brm 16.3 y (SD 
1.4 y, mean treatment duration 12.3 m (9.9m)
Mean age at data collection for brf 17.0 y (SD 1.4 
y, mean treatment duration T 11.2 m (5.9m)

108 (no GD) Hormones (plus/minus 
GnRHa) Systolic and diastolic blood pressure N/A

Similar blood pressure (no clinically significant differences) in adolescents 
receiving hormones compared to untreated adolescents not experiencing gender 
incongruence.

Hannema 2017 Netherlands Pre-post Moderate 28 brm Median age 16.0 y (range 13.9-18.9) N/A Oestrogen (with GnRHa) HbA1c 12m, 24m, 36m No change

Jarin 2017 US Pre-post Moderate 116 (72brf, 44 brm) Mean age brm: 18 y (range 14-25 y)
Mean age brf: 16 y (range 13-22 y) N/A Hormones (brm plus/minus 

anti-androgens)
Total cholesterol, LDL, HDL, triglycerides, 
triglyceride:HDL ratio, HbA1c 1-3m, 4-6m, 6m+ No evidence for change, except for a decrease in HDL in birth-registered females.

Laurenzano 2021 US Pre-post Moderate 119 brf Mean age 16.5 (range 13.0-19.9) N/A Testosterone Total cholesterol, LDL, HDL, triglycerides. Single (median 1.9y, range 6m to 
5.5y) No evidence for change, except for a decrease in HDL.

Olson 2014 US Pre-post Moderate 36 brf Mean age 18.7 y (SD 2.6 y) N/A Testosterone Non-fasting total cholesterol. 6m No evidence for change.

Olson-Kennedy 2018 US Pre-post Moderate 59 (34 brf, 25 brm) Mean age 18 y (range 12-23 y) N/A Hormones (brm plus/minus 
progestins) Total cholesterol, HDL, triglycerides, glucose 24m (range 21-31 months) No evidence for change, except for an increase in HDL.

Stoffers 2019 Netherlands Pre-post Moderate 62 brf Median age 17.2 y (range 14.9-18.4 y) N/A Testosterone Total cholesterol, HDL, LDL, triglycerides, HbA1c 6m, 12m, 24m Evidence for decrease in HDL. Some evidence for a small, early decrease in total 
cholesterol, no change for other outcomes.

Tack 2016 Belgium Pre-post Moderate 38 brf Mean age 17 y 5 m N/A Testosterone (with 
Lynestrenol)

Total cholesterol, triglycerides, HDL, LDL, fasting insulin, 
HbA1c, glucose, HOMA-IR 6m, 12m No evidence for change.

Tack 2017 Belgium Pre-post Moderate 27 brm Mean age 17 y 7 m N/A Oestrogen (with Cyproterone 
acetate)

Triglycerides, total cholesterol, HDL, LDL, HbA1c, 
glucose, insulin 6m, 12m No evidence for change.

Nokoff 2020 US Cross-sectional Moderate 35 (21 brf, 14 brm)

Mean age at data collection for brm 16.3 y (SD 
1.4 y, mean treatment duration 12.3 m (9.9m)
Mean age at data collection for brf 17.0 y (SD 1.4 
y, mean treatment duration T 11.2 m (5.9m)

108 (no GD) Hormones (plus/minus 
GnRHa)

Fasting insulin, HOMA-IR, fasting glucose, total 
cholesterol, triglycerides, HDL, LDL, HbA1c N/A

Brf receiving hormones had lower HDL than controls, whereas brm had higher HDL 
than controls. Brm had a lower inverse of fasting insulin and higher HOMA-IR than 
controls.

Hannema 2017 Netherlands Pre-post Moderate 28 brm Median age 16.0 y (range 13.9-18.9) N/A Oestrogen (with GnRHa) Prolactin, ALT, AST, ALP, y-glutamyl transferase, 
creatinine, haematocrit, haemoglobin 12m, 24m, 36m Alkaline phosphatase decreased, no other changes were observed.

Jarin 2017 US Pre-post Moderate 116 (72brf, 44 brm) Mean age brm: 18 y (range 14-25 y)
Mean age brf: 16 y (range 13-22 y) N/A Hormones (brm plus/minus 

anti-androgens)
AST, ALT, haemoglobin, haematocrit, prolactin, serum 
urea nitrogen, creatinine 1-3m, 4-6m, 6m+ No evidence for change.

Laurenzano 2021 US Pre-post Moderate 119 brf Mean age 16.5 (range 13.0-19.9) N/A Testosterone Haematocrit, AST, ALT Single (median 1.9y, range 6m to 
5.5y) Evidence for an increase in haematocrit.

Madsen 2021 Netherlands Pre-post Moderate 1073 brf Median age 22.5 (IQR 18.4-31.8) N/A Testosterone Erythrocytosis (haematocrit levels) Annually up to 20 years (>12m) Haematocrit levels of >0.50L/L occurred in 24% of brf. Levels of >0.52L/L and 
>0.54L/L occurred 7.6% and 2.2% respectively.

Millington 2022 US Pre-post Moderate 286 (92 brm, 194 brf) Median age for brm: 17.3 y (IQR 16.2-18.6 y)
Median age for brf: 16.2 y (IQR 15.1-17.5 y) N/A Hormones (brm plus/minus 

anti-androgens)
Kidney function (serum creatinine, estimated glomerular 
filtration rate (eGFR) 6m, 12m, 18m, 24m Serum creatinine increased in brf and decreased in brm. eGFR increased initially in 

brm and decreased in brf, and then returned to baseline levels.

Metabolic measures

Other physical parameters
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Mullins 2021 US Pre-post Moderate 611 (428 brf, 183 brm) Not reported N/A Hormones Occurrence of thrombosis Single (median 554/7d brm/f, 
range 283-1037) No thrombosis occurred whilst receiving hormones.

Olson 2014 US Pre-post Moderate 36 brf Mean age 18.7 y (SD 2.6 y) N/A Testosterone Haemoglobin, ALT, AST 6m There was an increase in haemoglobin levels.

Olson-Kennedy 2018 US Pre-post Moderate 59 (34 brf, 25 brm) Mean age 18 y (range 12-23 y) N/A Hormones (brm plus/minus 
progestins) AST, ALT, potassium, prolactin, haemoglobin 24m (range 21-31m) No change except for a decrease in AST.

Schagen 2018 Netherlands Pre-post Moderate 127 (73 brf, 54 brm) Mean age for brm: 16.3 y (SD 1.2y)
Mea age for brf: 16.8 (SD 1.1) N/A Hormones (with GnRHa) DHEAS and A4 12m, 24m DHEAS remained constant. A4 remained constant in brm and increased in brf.

Stoffers 2019 Netherlands Pre-post Moderate 62 brf Median age 17.2 y (range 14.9-18.4 y) N/A Testosterone
SHBG, TSH, prolactin, free thyroxine, DHEAS, A4, 
haemoglobin, haematocrit, creatinine, ALP, vitamin D, 
ureum

6m, 12m, 24m Decrease in SHBG and increase in both haemoglobin and haematocrit. No change 
in others.

Tack 2016 Belgium Pre-post Moderate 38 brf Mean age 17 y 5 m N/A Testosterone (with 
Lynestrenol)

Haemoglobin, haematocrit, creatinine, AST, ALT, TSH, 
free thyroxine, anti-Müllerian hormone, SHBG 6m, 12m Increases in haemoglobin, haematocrit and creatinine. Decrease in free thyroxin.

Tack 2017 Belgium Pre-post Moderate 27 brm Mean age 17 y 7 m N/A Oestrogen (with Cyproterone 
acetate)

DHEAS, haemoglobin, haematocrit, creatinine, AST, 
ALT, prolactin, TSH, free thyroxin, SHBG 6m, 12m Evidence for an increase in SHBG and prolactin. No change in others.

Nokoff 2020 US Cross-sectional Moderate 35 (21 brf, 14 brm)

Mean age at data collection for brm 16.3 y (SD 
1.4 y, mean treatment duration 12.3 m (9.9m)
Mean age at data collection for brf 17.0 y (SD 1.4 
y, mean treatment duration T 11.2 m (5.9m)

108 (no GD) Hormones (plus/minus 
GnRHa) AST, ALT, SHBG, free androgen index N/A No evidence of differences, except for higher AST, lower SHBG and higher free 

androgen index compared to controls (brf only).

de Nie 2022 Netherlands Cohort Moderate 78 brm Not reported 136 Hormones Germ cell type, Johnsen's score, hyalinisation and lumen 
status

Single (at time of surgery when 
mean age 29.6 y (SD 12.4))

Mature spermatozoa only observed in those starting treatment at Tanner stage 4 or 
higher. Immature germ cells present in all treated in early puberty.

Jensen 2019 US Cohort High 17 (11 brf, 6 brm)

Median age of GnRHa group: 14.9 y (range 14.1-
15.7 y)
Median age of no GnRHa group: 16.7 y (14.4-
18.2 y)

66* Hormones (with or without 
GnRHa)

Side-effects recorded by clinicians and in electronic 
medical record notes Single (range 6.4-53.0m)

In brm, breast tenderness common; increased liver enzymes, oestradiol levels 
above limit less common. In brf, acne, mood changes, elevated red blood markers, 
increased appetite common. Headaches, hot flashes, fatigue, hair loss less 
common. Similar in GnRHa / no GnRHa.

Laurenzano 2021 US Pre-post Moderate 119 brf Mean age 16.5 (range 13.0-19.9) N/A Testosterone Acne Single (median 1.9y, range 6m to 
5.5y)

Acne severity progressed in ~65% of participants, advanced acne management 
documented in ~20%.

Tack 2016 Belgium Pre-post Moderate 38 brf Mean age 17 y 5 m N/A Testosterone (with 
Lynestrenol) Patient-reported side-effects 6m, 12m Acne increased during testosterone treatment, and metrorrhagia increased slightly.

Tack 2017 Belgium Pre-post Moderate 27 brm Mean age 17 y 7 m N/A Oestrogen (with Cyproterone 
acetate) Patient-reported side-effects 6m, 12m Breast tenderness, mood swings and hunger were frequently reported during 

oestradiol (no figures given).

Abbreviations: A4 – androstenedione; ALP – alkaline phosphatase; ALT - alanine aminotransferase; AST – aspartate aminotransferase; aBMD –  areal bone mineral density; BMAD – bone mineral apparent density; BMD – bone mineral density; BMI – body mass index; brf – birth-registered females; brm – birth-registered males; CSH – cross-sex hormones; d –  days; DHEAS – 
dehydroepiandrosterone sulfate; GnRHa –  Gonadotropin-Releasing Hormone analogues; m – months; HBA1c – glycated haemoglobin; HDL – high-density lipoprotein; HOMA-IR –  Homeostatic Model Assessment for Insulin Resistance; ICTP –  Type I collagen degradation product; IQR – inter-quartile range; LDL – low-density lipoprotein; OC – osteocalcin; P1NP –  
procollagen type I N-terminal propeptide; QTc – heart-rate corrected QT interval; SD – standard deviation; SHBG - sex hormone binding globulin; TSH – thyroid stimulating hormone, y – years.

* This study compared the effect of hormones taken concurrently with or without GnRHa. Comparator group received no GnRHa.

Fertility

Side effects
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Study ID Country Study design Study 
quality Treated sample Average age CSH treatment started Comparator Intervention Outcome (measure) Follow-up specific to outcome Study results

Beking 2020 Netherlands Cohort Moderate 21 brf Mean age 16.1 y (SD 0.7)
Mean treatment duration 9.8 m (SD 2.9 m) 41 (no GD) Testosterone (with 

GnRHa) Testosterone Single (range 5.6-14.8m) Increase in testosterone in brf at follow-up - lower than in male controls and higher than female 
controls.

Burke 2016 Netherlands Cohort Moderate 21 brf Mean age 16.1 y (SD 0.8)
Mean treatment duration 10 m (range 6-15) 41 (no GD) Testosterone (with 

GnRHa) Testosterone Single (range 6-15m) At follow-up, testosterone levels much higher than female controls and slightly lower than male 
controls.

Hannema 2017 Netherlands Pre-post Moderate 28 brm Median age 16.0 y (range 13.9-18.9) N/A Oestrogen Oestradiol, LH, FSH 12m, 24m, 36m LH and FSH remained the same over time, oestradiol increased over time.

Jarin 2017 US Pre-post Moderate 116 (72 brf, 44 brm) Mean age brm: 18 y (range 14-25 y)
Mean age brf: 16 y (range 13-22 y) N/A

Hormones (brm 
plus/minus anti-
androgens)

Testosterone, oestradiol 1-3m, 4-6m, 6m+ In brf, testosterone levels increased and oestradiol levels remained the same. In brm, testosterone 
levels decreased and oestradiol levels increased.

Laurenzano 2021 US Pre-post Moderate 119 brf Mean age 16.5 (range 13.0-19.9) N/A Testosterone Testosterone (total and free), oestradiol Single (median 1.9y, range 6m 
to 5.5y) Total and free testosterone levels increased. Oestradiol levels decreased.

Mullins 2021 US Pre-post Moderate 611 (428 brf, 183 
brm) Not reported N/A Hormones Testosterone, oestradiol Single (median 554/7d brm/f, 

range 283-1037)

In oestradiol users, level at follow-up was 47.2 pg/mL (IQR: 27.2–99.5), and testosterone was 
189.5 ng/dL (IQR: 15.2–367).
In testosterone users, level at follow-up was 413.0 ng/dL, and oestradiol was 33.2 pg/mL (IQR: 
24.0–47.9).

Olson 2014 US Pre-post Moderate 36 brf Mean age 18.7 y (SD 2.6 y) N/A Testosterone Testosterone (total and free), oestradiol 6m Total testosterone and free testosterone increased. Oestradiol levels decreased.

Olson-Kennedy 2018 US Pre-post Moderate 59 (34 brf, 25 brm) Mean age 18 y (range 12-23 y) N/A Hormones (brm 
plus/minus progestins) Testosterone (total and free), oestradiol 24m (range 21-31m) Total and free testosterone levels decreased in brm and increased in brf. Oestradiol increased in 

brm and decreased in brf.

Perl 2020 Israel Pre-post Moderate 9 brf Mean age 15.1 y (SD 0.9 y) N/A Testosterone Testosterone, oestradiol, LH, FSH Single (mean 4m, SD 2m) Testosterone and oestradiol levels increased. LH and FSH levels remained constant.

Perl 2021 Israel Pre-post Moderate 15 brm Mean age 16.1 y (SD 1.5 y) N/A Oestrogen (with 
GnRHa) Testosterone, oestradiol, LH, FSH Single (median 18.5m, range 3-

63m)
Oestradiol levels increased, testosterone remained constant. LH remained constant, FSH levels 
decreased slightly.

Stoffers 2019 Netherlands Pre-post Moderate 62 brf Median age 17.2 y (range 14.9-18.4 y) N/A Testosterone Testosterone, oestradiol, LH, FSH 6m, 12m, 24m Testosterone and oestradiol levels increased. LH and FSH levels remained constant.

Tack 2016 Belgium Pre-post Moderate 38 brf Mean age 17 y 5 m N/A Testosterone (with 
Lynestrenol) Testosterone (total and free), oestradiol, LH, FSH 6m, 12m Total and free testosterone levels increased. Oestradiol remained same. LH and FSH remained 

constant.

Tack 2017 Belgium Pre-post Moderate 27 brm Mean age 17 y 7 m N/A Oestrogen (with 
Cyproterone acetate) Testosterone (total and free), oestradiol, LH, FSH 6m, 12m Oestradiol levels increased. Total and free testosterone levels decreased. LH and FSH decreased.

van der Loos 2021 Netherlands Pre-post Moderate 322 (106 brm, 216 
brf)

Early-puberty group median age 15.7 y (IQR 15.3-
16.0 y)
Mid-puberty 16.0 y (IQR 15.8-16.6 y)
Late-puberty 16.4 y (IQR 16.0-17.4)

N/A Hormones (with 
GnRHa) Testosterone, oestradiol Single (> 2y, median 3-4y 

across groups)
Testosterone levels increased in brf and oestradiol levels increased in brm. Oestradiol levels 
increased in brf and testosterone levels decreased slightly in brm.

Nokoff 2020 US Cross-sectional Moderate 35 (21 brf, 14 brm)

Mean age at data collection for brm 16.3 y (SD 
1.4 y, mean treatment duration 12.3 m (9.9m)
Mean age at data collection for brf 17.0 y (SD 1.4 
y, mean treatment duration T 11.2 m (5.9m)

108 (no GD) Hormones (plus/minus 
GnRHa) Testosterone, oestradiol, LH, FSH N/A

Brf higher testosterone than female controls, slightly lower than males. Oestradiol lower than 
females, higher than males.
Brm higher testosterone than female controls, lower than males. Oestradiol levels similar to 
females, higher than males.

Hannema 2017 Netherlands Pre-post Moderate 28 brm Median age 16.0 y (range 13.9-18.9) N/A Oestrogen (with 
GnRHa) Tanner breast stage 12m, 24m, 36m Tanner breast stage increased over time.

Stoffers 2019 Netherlands Pre-post Moderate 62 brf Median age 17.2 y (range 14.9-18.4 y) N/A Testosterone Hair growth (facial, abdominal, chest and extremities) 
and deepening of voice 3m, 6m, 12m Presence of hair (facial, abdominal, chest and extremities) increased over time. Voice deepened in 

all followed up.

Tack 2017 Belgium Pre-post Moderate 27 brm Mean age 17 y 7 m N/A Oestrogen (with 
Cyproterone acetate) Tanner breast stage 6m, 12m Majority reached Tanner breast stage 3, with a small percentage reaching stage 4, but objectively 

small breast volume in most cases.

Vlot 2017 Netherlands Pre-post Moderate 70 (28 brm, 42 brf) Median age for brm: 16.0 y (range 14.0-18.9 y)
Median age for brf: 16.3 y (15.9-19.5) N/A Hormones (with 

GnRHa)
Tanner breast stage (brf only), genital stage (brm 
only) and pubic hair stages (brf and brm). 24m Tanner breast stage remained same in brf. Tanner genital stage remained same in brm. Tanner 

pubic hair stage remained same for both.

van de Grift 2020 Netherlands Cohort Moderate 43 (17 brf, 26 brm) Mean age Tanner 2/3 group: 15 y (SD 0.5 y)
Mean age Tanner 4/5 group: 17 y (SD 1.0 y) 157 Hormones Height At initiation of surgery Brf who had hormones for longer (started puberty suppression earlier) were taller at follow-up than 

those who started later. For brm no difference.

Hannema 2017 Netherlands Pre-post Moderate 28 brm Median age 16.0 y (range 13.9-18.9) N/A Oestrogen (with 
GnRHa)

Height and height SD score (reference to natal sex 
and affirmed gender) 12m, 24m, 36m Height increased over time. Height SD score with reference to natal sex and female sex remained 

the same over time.

Supplementary Table S7 - Pubertal development

Hormone levels

Induced pubertal progression

Height/growth
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Klink 2015 Netherlands Pre-post Moderate 34 (15 brm , 19 brf) Mean age for brm: 16.6 y (SD 1.4 y)
Mean age for brf: 16.4 y (SD 2.3 y) N/A Hormones Height and height SD score (reference to natal sex) Single (22 years of age) Absolute height increased for both groups. Height SD score increased for brm and remained the 

same for brf.

Stoffers 2019 Netherlands Pre-post Moderate 62 brf Median age 17.2 y (range 14.9-18.4 y) N/A Testosterone Height and height SD score (reference to natal sex 
and affirmed gender) 6m, 12m, 24m Height increased over time. Height SD score with reference to natal sex and female sex remained 

the same.

Tack 2017 Belgium Pre-post Moderate 27 brm Mean age 17 y 7 m N/A Oestrogen (with 
Cyproterone acetate) Height SD score (reference to natal sex) 6m, 12m Height SD score increased over time.

van der Loos 2021 Netherlands Pre-post Moderate 322 (106 brm, 216 
brf)

Early-puberty group median age 15.7 y (IQR 15.3-
16.0 y)
Mid-puberty 16.0 y (IQR 15.8-16.6 y)
Late-puberty 16.4 y (IQR 16.0-17.4)

N/A Hormones (with 
GnRHa) Height Single (> 2y, median 3-4y 

across groups)
For both males and females, average height at follow-up was higher for those who started 
hormones at an earlier age compared to those who started later.

Vlot 2017 Netherlands Pre-post Moderate 70 (28 brm, 42 brf) Median age for brm: 16.0 y (range 14.0-18.9 y)
Median age for brf: 16.3 y (15.9-19.5) N/A Hormones (with 

GnRHa) Height 24m Height increased in both males and females.

Hannema 2017 Netherlands Pre-post Moderate 28 brm Median age 16.0 y (range 13.9-18.9) N/A Oestrogen (with 
GnRHa)

Waist and hip circumference and SD scores, waist-
hip ratio and SD score (references for males and 
females) 

12m, 24m, 36m Waist circumference remained the same and waist-hip ratio decreased. SD score with reference to 
males and females decreased. Hip circumference increased, no increase in SD score.

Body composition

Hannema 2017 Netherlands Pre-post Moderate 28 brm Median age 16.0 y (range 13.9-18.9) N/A Oestrogen (with 
GnRHa) Fat percentage and lean body mass percentage 12m, 24m, 36m Fat percentage and lean body mass percentage remained the same over time.

Nokoff 2020 US Cross-sectional Moderate 35 (21 brf, 14 brm)

Mean age at data collection for brm 16.3 y (SD 
1.4 y, mean treatment duration 12.3 m (9.9m)
Mean age at data collection for brf 17.0 y (SD 1.4 
y, mean treatment duration T 11.2 m (5.9m)

108 (no GD) Hormones (plus/minus 
GnRHa)

Total body fat percentage, fat mass percentage, lean 
tissue percentage and lean mass percentage N/A Brf had lower body fat and higher lean tissue than female controls but the converse to males.

Brm higher body fat and lower lean tissue than male controls, but the converse than females.

Grimstad 2021a US Pre-post Moderate 232 brf Mean age 16.3 y N/A Testosterone Breakthrough bleeding - defined as bleeding after 
more than 1 year of treatment Single (>12 months) Approximately 20% experienced breakthrough bleeding during the duration of the study.

Laurenzano 2021 US Pre-post Moderate 119 brf Mean age 16.5 (range 13.0-19.9) N/A Testosterone Cessation of menses and time to cessation Single (median 1.9y, range 6m 
to 5.5y)

Cessation in nearly all participants on 200mg dose, just over half on 140mg dose. Average time 
between start of hormones and cessation was 4.7 months (SD 3.0).

Olson 2014 US Pre-post Moderate 36 brf Mean age 18.7 y (SD 2.6 y) N/A Testosterone Cessation of menses and time to cessation Single (6m) Cessation of menses obtained in 85% of participants by 6 months. Average number of months to 
cessation was 2.9 months (SD 1.5 months).

Hannema 2017 Netherlands Pre-post Moderate 28 brm Median age 16.0 y (range 13.9-18.9) N/A Oestrogen (with 
GnRHa) Bone age 12m, 24m, 36m Bone age increased over time.

van der Loos 2021 Netherlands Pre-post Moderate 322 (106 brm and 
216 brf)

Early-puberty group median age 15.7 y (IQR 15.3-
16.0 y)
Mid-puberty 16.0 y (IQR 15.8-16.6 y)
Late-puberty 16.4 y (IQR 16.0-17.4)

N/A Hormones (with 
GnRHa)

Subperiosteal width and endocortical diameter of the 
hip bone

Single (> 2y, median 3-4y 
across groups)

In brm, subperiosteal width and endocortical diameter increased in those who started GnRHa in 
mid or late puberty, but not early. In brf there was no change.

Vlot 2017 Netherlands Pre-post Moderate 70 (28 brm, 42 brf) Median age for brm: 16.0 y (range 14.0-18.9 y)
Median age for brf: 16.3 y (15.9-19.5) N/A Hormones (with 

GnRHa) Bone age 24m Bone age increased.

Menstrual suppression

Bone age and geometry

Abbreviations: Abbreviations: brf – birth-registered females; brm – birth-registered males; CSH – cross-sex hormones; d – days; FSH – follicle-stimulating hormone; GD - gender dysphoria; GnRHa - Gonadotropin-Releasing Hormone analogues; IQR – inter-quartile range; LH – luteinising hormone; m – months; SD – standard deviation; y – years.

Waist and hip measurements
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ABSTRACT
Background National and international guidelines 
recommend that psychosocial support should be a 
key component of the care offered to children and 
adolescents experiencing gender dysphoria/incongruence. 
However, specific approaches or interventions are not 
recommended.
Aim To identify and summarise evidence on the 
outcomes of psychosocial support interventions for 
children and adolescents (age 0- 18) experiencing gender 
dysphoria/incongruence.
Methods Systematic review and narrative synthesis. 
Database searches (MEDLINE; EMBASE; CINAHL; 
PsycINFO; Web of Science) were performed in April 
2022, with results assessed independently by two 
reviewers. Peer- reviewed articles reporting the results 
of studies measuring outcomes of psychosocial support 
interventions were included. Quality was assessed using 
the Mixed Methods Appraisal Tool.
Results Ten studies were included. Half were conducted 
in the US, with others from Australia, Canada, New 
Zealand and the UK. Six were pre–post analyses or 
cohort studies, three were mixed methods, and one 
was a secondary analysis of intervention data from four 
trials. Most studies were of low quality. Most analyses of 
mental health and psychosocial outcomes showed either 
benefit or no change, with none indicating negative or 
adverse effects.
Conclusions The small number of low- quality 
studies limits conclusions about the effectiveness of 
psychosocial interventions for children/adolescents 
experiencing gender dysphoria/incongruence. Clarity on 
the intervention approach as well as the core outcomes 
would support the future aggregation of evidence. More 
robust methodology and reporting is required.
PROSPERO registration number CRD42021289659.

INTRODUCTION
The number of children and adolescents who are 
experiencing gender dysphoria/incongruence has 
risen markedly over the last 10- 15 years.1 A consid-
erably higher proportion of children and adoles-
cents who present to specialised gender services 
experience mental health difficulties compared with 
their peers in the general population, with evidence 
showing higher recorded rates of psychiatric diag-
noses,2–4 including depression,3–6 anxiety3 4 7 and 
eating disorders,4 8 and higher recorded rates of 
suicidality9 10 and self- harm.10 11

The causes of mental health concerns and the 
ways in which well- being issues might contribute to 
the emergence of distress in this population are not 
fully understood. Some authors argue that children 
and adolescents experiencing gender dysphoria/
incongruence present with complex and diverse 
needs so a developmental approach is necessary 
to understand the multiple factors that might be 
contributing to social and emotional distress.12–14 
There is also evidence that the experience of being 
in a minority group can have a negative impact on 
development and well- being.15 16 Meyer’s minority 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The number of children and adolescents 
identifying as a gender different from the sex 
they were registered at birth has increased 
markedly over the last 10- 15 years.

 ⇒ Children and adolescents experiencing gender 
dypshoria/incongruence have higher rates of 
mental health needs compared with their peers.

 ⇒ National and international guidelines 
recommend that psychosocial interventions 
should be a key component of the care offered 
to children and adolescents experiencing 
gender dysphoria/incongruence.

WHAT THIS STUDY ADDS
 ⇒ There is limited evidence on the outcomes of 
psychosocial interventions for children and 
adolescents experiencing gender dysphoria/
incongruence.

 ⇒ The evidence base for outcomes of psychosocial 
interventions for children and adolescents 
experiencing gender dysphoria/incongruence is 
of low quality.

 ⇒ Most analyses of mental health, psychological 
and/or psychosocial outcomes showed either 
benefit or no change, with none indicating 
negative or adverse effects.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Identification of the core approach and 
outcomes for psychosocial interventions 
would ensure they are addressing key clinical 
goals, attending to the needs of children/
adolescents and families as well as supporting 
future aggregation of evidence. More robust 
methodology and reporting is required.
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stress model proposes that protective or coping factors can help 
to interrupt or moderate the impact of minority stress.17 18 Iden-
tifying, strengthening or developing coping and psychosocial 
support factors is reported to help build well- being and improve 
mental health.19 20

National and international guidelines recommend that 
psychosocial interventions should be a key component of the 
care offered to children and adolescents experiencing gender 
dysphoria/incongruence. It is recommended that support should 
be offered to enhance psychological functioning, improve 
mood and well- being, and support coping factors, in addition 
to managing any co- occurring or contributory mental health 
difficulties.21–24

This systematic review aims to identify and summarise the 
current evidence on the effectiveness of psychosocial support 
interventions for children and adolescents experiencing gender 
dysphoria/incongruence.

METHODS
The review forms part of a linked series of systematic reviews 
examining the epidemiology, care pathways, outcomes and 
experiences of children and adolescents experiencing gender 
dysphoria/incongruence and is reported according to Preferred 
Reporting Items for Systematic Reviews and Meta- Analyses 
guidelines.25 The systematic review protocol was registered on 
PROSPERO (CRD42021289659).26

Search strategy
A single search strategy was used to identify studies comprising 
two combined concepts: ‘children’, which included all terms 
for children and adolescents; and ‘gender dysphoria’, which 
included associated terms such as gender- related distress and 
gender incongruence, and gender identity terms including trans-
gender, gender diverse and non- binary. MEDLINE (see online 
supplemental table 1), Embase and PsycINFO through OVID, 
CINAHL Complete through EBSCO and Web of Science (Social 
Science Citation Index) were searched (13–23 May 2021; 
updated 27 April 2022). The reference lists of eligible studies and 
any relevant identified systematic reviews were also checked.27 28

Inclusion criteria
Studies were included in relation to the following criteria:

Population: children and adolescents up to 18 years with 
gender incongruence, gender dysphoria/gender- related distress 
or referral to a paediatric or adolescent gender service. Studies 
with a mixed population of adolescents/young adults (up to 
25) were included, as were studies of other mixed populations 
if separate analyses of the groups were undertaken or if most 
participants (80% or more) were from the population of interest.

Intervention: any psychological or psychosocial intervention 
provided to children and/or adolescents. Unstructured peer 
support groups and interventions designed to modify gender 
behaviours or identity were excluded. Interventions only 
provided to parents were excluded.

Comparator: any.
Outcomes: any child/adolescent outcome related to the 

intervention.
Study design: studies published in English in a peer- reviewed 

journal of any design apart from case series or case reports.

Study selection
The results of the database and other searches were uploaded 
to Covidence and screened independently by two reviewers.29 

Full texts for potentially relevant articles were retrieved and 
reviewed against the inclusion criteria by two reviewers inde-
pendently. Disagreements were resolved through discussion and 
the inclusion of a third reviewer.

Data extraction
Data was extracted by one reviewer and checked by another 
using a piloted extraction sheet.

Quality assessment
Quality was assessed using the Mixed Methods Appraisal Tool 
(MMAT),30 a tool designed to appraise methodological quality 
in systematic reviews that include a combination of quantitative, 
qualitative and/or mixed methods research. Critical appraisal 
was undertaken by two reviewers independently, with consensus 
reached through discussion and involvement of a third reviewer 
where necessary. A score of 0–2 was deemed low quality, 3 
medium, and 4–5 high (max score 5).

Synthesis methods
Due to extensive heterogeneity, a narrative approach to synthe-
sising outcome data was adopted. This included any qualitative 
data pertaining to perceived or experienced effects as well as 
quantitatively measured outcomes. The Template for Inter-
vention Description and Replication (TIDieR) Checklist31 was 
used to describe intervention reporting. For TIDieR items 1–10 
(which cover intervention aims, theory, content and delivery), 
studies were rated as providing ‘full’, ‘partial’ or no (‘none’) 
information.

RESULTS
Overall, searches yielded 28 147 records, of which 3181 were 
identified as potentially relevant for the linked series of system-
atic reviews (see figure 1). From these, nine studies met the 
inclusion criteria for this review of psychosocial intervention 
studies. One additional study meeting the inclusion criteria was 
identified from citation searches.32 Therefore, 10 studies were 
included in this review.32–41

Study characteristics
There were four cohort studies,36 39–41 two pre–post studies32 34 
(one of which included analysis of open- ended survey responses 
in addition to outcome data34), three mixed methods,33 35 37 and 
one was a secondary analysis of intervention group data from 
four randomised controlled trials (RCTs)38 (the individual RCTs 
were excluded because they presented combined results for those 
experiencing and not experiencing gender dysphoria/incongru-
ence). Five studies included a comparator group of children and/
or adolescents not experiencing gender dysphoria/incongru-
ence36 38–41 and one included a historical cohort of adolescents 
with gender dysphoria/incongruence.33 Half of the studies were 
conducted in the US (n=5),32 35 38 40 41 two in the UK36 37 and 
single studies from Australia,33 Canada34 and New Zealand.39 
Table 1 provides a summary of study characteristics.

Studies were published between 2015 and 2021 with data 
from 2012 to 2021. In total, studies included analyses of 10 583 
individuals (854 who were transgender and gender diverse or 
experiencing gender dysphoria/incongruence, 2 sexual minority 
youth from a mixed population study32 and 9727 who did not 
identify as transgender or experience gender dysphoria/incon-
gruence). Study sample sizes ranged from 8 to 9079. The age of 
participants ranged from 7 to 25 years with average age ranging 
from 10 to 19 years. Three studies included a mixed sample 
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of adolescents and young adults32 39 41 and only two studies 
included children under the age of 12 years.33 38

The gender identity of participants experiencing gender 
dysphoria/incongruence and how this was reported varied 
across the studies. Birth- registered sex was reported in four 
studies,33 36–38 with more birth- registered females in three of the 
four studies.33 36 37 Four studies reliably reported the ethnicity 
of participants experiencing gender dysphoria/incongruence, 
with the percentage from a minority ethnic group ranging from 
19.5% to 50%.32 35 38 39

Outcomes
Studies employed a range of measures across different mental 
health and well- being outcomes with little congruence between 
studies (see table 1). All studies used validated instruments to 
measure outcomes. One study also devised a measure to deter-
mine the level of social support, degree of social transition, 
medication use and healthcare usage.33 Most relied on self- 
report measures and the timing of outcomes varied, with four 
studies measuring outcomes post- intervention only32 37 39 41 and 
others including a later follow- up ranging from 1 to 18 months.

Interventions
Various interventions were used: cognitive behavioural therapy 
(CBT) (n=2),34 39 mindfulness and self- compassion (n=1),35 
attachment- based family therapy (n=1),32 ‘a community system 
of care approach’ (n=1),41 a gender service triage model including 
psychosocial support (n=1)33 and interventions using multiple 
different therapeutic approaches/techniques (n=4).36–38 40 All 
studies stated the goal of the intervention, and nine described 
the modality or theoretical approach.32 34–41 Table 2 provides a 
summary of intervention characteristics.

Three interventions were developed for children and/or 
adolescents with mental health difficulties or diagnoses,38–40 one 

for sexual and gender minority adolescents,34 and two for sexual 
or gender minority adolescents and young adults with specific 
needs (clinical levels of suicidal ideation or moderate depres-
sion32; housing, mental health or substance misuse problems41). 
Three interventions were developed for children and/or adoles-
cents referred to a specialist gender service,33 36 37 and one was a 
self- compassion intervention partially modified for adolescents 
experiencing gender dysphoria/incongruence.35

The majority of studies gave an indication of interven-
tion content, activities and/or processes used in the interven-
tion,33–35 37–39 although this varied from a brief explanation33 38–40 
to more detailed content.34 35 Eight studies provided infor-
mation about who delivered the intervention, which included 
staff (professionals/roles not reported),36 psychologists37 and a 
specialist nurse33 working in gender services, trained facilitators/
instructors34 35 or therapists,32 38 and case managers.41

Most interventions were delivered face- to- face 
(n=8)32–34 36–38 40 41 with two online.35 39 Interventions were 
delivered individually (n=3),33 38 39 in groups (n=3),34 35 37 in 
families (n=1)32 or in combination (n=3).36 40 41 The setting 
for face- to- face interventions varied including specialist gender 
services (n=3),33 36 37 community settings for sexual and gender 
minorities (n=2),32 41 community mental health clinics (n=1),38 
a weekend retreat format34 and an acute residential treatment 
programme (n=1)40 (the specific setting for these last two was 
not reported).

Intervention duration ranged from a single session33 to 
having no fixed duration or number of sessions,36 38 with some 
participants receiving psychosocial care for around 18 months 
from these. The number and/or frequency of sessions varied 
from a single 90 minute session33 to three times weekly for 3–6 
months.41 Three interventions had 8–9 sessions34 35 37 and one 
had 16,32 with frequency ranging from daily to weekly. Three 
studies reported session duration, all were 90 minutes.33 35 37 The 

Figure 1 Study flow diagram.
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computerised CBT programme had seven modules, each taking 
around 30 minutes to complete.39

Intervention adherence was reported for the three group- 
based and family therapy interventions (100% completion,32 34 
79% full attendance,37 73% retention35) and for the comput-
erised CBT programme (53.6% completed module 1 but only 
2.4% completed all seven).39

When studies were assessed against the TIDieR framework, 
the most comprehensive information was provided on inter-
vention name/label, rationale/aims and mode of delivery, with 
varying detail on intervention procedures, setting and tailoring. 
The least detail was provided on intervention materials, facil-
itator expertise and training and whether modifications were 
made during study delivery (see table 3 for summary of TIDieR 
assessment).

Study quality
Nine studies were rated as low quality and one as moderate 
quality32 (see table 4 for critical appraisals). Limited reporting 
of recruitment methods meant it was difficult to determine 
how representative samples were of the target population. 
Three studies had no control or comparator group,32 35 37 and 
for others, the comparator was not always appropriate. Across 
the studies, significant confounding factors were not accounted 
for within the analysis. Other methodological issues included 
a small sample used for analysis,32 34 35 37 39–41 and reliance on 
self- report or a proxy indicator of gender dysphoria/incon-
gruence or gender identity, rather than a validated and widely 
used assessment tool.38–41 There was also a lack of information 
about what happened to participants who dropped out,36 39 and 
several interventions were single site, limiting potential general-
isability.33 34 36 37 40

Synthesis of results
Eight studies reported outcomes related to mental health,32–35 38–41 
five to psychological changes33–35 37 41 and five to psychosocial or 
healthcare changes.33 35–37 41

Mental health outcomes
Measures of depression were reported in six studies.32–35 39 40 All 
six studies focused on within- group changes either at a single33 39 or 
multiple32 34 35 40 post- intervention timepoints. Four studies found 
significant reductions in depression levels post- intervention33–35 40 
and/or at a later timepoint (3 months34 35; 1 month40). Two studies 
found non- significant differences in depression levels during 
mid- treatment32 and/or post- intervention.32 39 Two studies 
provided comparisons with control groups (historical controls 
who did not receive the intervention33; adolescents not experi-
encing gender dysphoria/incongruence who received the same 
intervention40). One had a single timepoint post- intervention33 
and the other had multiple post- intervention timepoints.40 One 
study compared the proportion of participants reaching border-
line or clinical depression scores following an intervention, 
comparing children/adolescents experiencing gender dysphoria/
incongruence with historical controls. The study reported signif-
icant reductions for those receiving the intervention in self- 
report but not caregiver- report measures.33 The study comparing 
adolescents experiencing gender dysphoria/incongruence with 
those not experiencing gender dysphoria/incongruence found no 
significant difference between groups over time in self- reported 
and caregiver- reported depression levels.40

Measures of anxiety were reported in three 
studies.33 35 40 All three reported within- group changes either Ta
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at a single33 or multiple35 40 post- intervention timepoints. All 
three studies found significant reductions in anxiety levels post- 
intervention.33 35 40 One study found significant reductions at a 
later timepoint (1 month40) and one did not (3 months35). The 
same two studies that provided comparisons with control groups 
for depression also did this for symptoms of anxiety (historical 
controls33; adolescents not experiencing gender dysphoria/
incongruence40). The study including a historical control group 
found significantly greater reductions in self- reported but not 
carer- reported anxiety among those receiving the intervention.33 
The final study found no significant difference between groups 
(those experiencing and not experiencing gender dysphoria/
incongruence) over time in anxiety levels.40

Two studies provided a combined mental health outcome.38 41 
One study looked at within- group changes in mental health issues 
(anxiety or depression in past 30 days) and found no significant, 
although marginal, difference from baseline to 6 months.41 The 
second study measured internalising and externalising symp-
toms, comparing children and adolescents experiencing and 
not experiencing gender dysphoria/incongruence. The study 
found similar improvements between groups over time in self- 
report and caregiver report for internalising symptoms and in 
self- report for externalising symptoms. The caregiver report for 
externalising symptoms showed slower improvement among 
those experiencing gender dysphoria/incongruence compared 
with the control group. A significantly greater proportion of 
the participants experiencing gender dysphoria/incongruence 
had clinically elevated internalising problems post- intervention 
compared with those not experiencing gender dysphoria/
incongruence.38

One study looked at emotional dysregulation. This found 
significant reductions post- intervention and at a later timepoint 
(1 month), but no significant differences between adolescents 
experiencing and not experiencing gender dysphoria/incongru-
ence over time.40

Three studies evaluated the impact of the psychosocial inter-
vention on suicidality and related outcomes.32 33 35 Two studies 
found significant decreases in suicidality scores,32 thwarted 
belongingness35 or perceived burdensomeness35 from baseline 
to mid- treatment32 and/or post- intervention32 35 and/or at a 
later timepoint (3 months35). One study found no difference in 
the proportion of patients at high suicide risk before and after 
the intervention (nurse triage; median time pre–post was 259 
days).33

Psychological changes
Five studies focused on psychological changes33–35 37 41: three 
explored relationships quantitatively34 35 41 and four reported 
qualitative findings.33–35 37 For resilience,35 self- compassion35 
and self- acceptance,41 there were significant increases in scores 
between baseline and post- intervention,35 and between base-
line and 3 months for self- compassion35 and 6 months for self- 
acceptance,41 but the difference was no longer observed for 
resilience at 3- month follow- up (although it was of marginal 
significance).35 No significant differences were found in coping 
scores between baseline and post- intervention or between post- 
intervention and a later timepoint (3 months34).

In the studies that reported qualitative data about perceived 
effects, participants reported more positive coping and problem- 
solving34 35 37 and increased confidence.33 37 Participants also 
talked about being more comfortable and accepting of their 
identity,33 35 37 having a better sense of self and self- worth,33 35 
and reduced feelings of isolation and distrust towards others.35 37 

These changes were reported to contribute to the adolescents 
having more agency over their lives in one study,33 increased 
life satisfaction in another35 and a different outlook in three 
studies,33 35 37 including more positivity and certainty about 
the future. In the group- based interventions, being able to talk 
openly with and learn from others about gender issues in a safe 
and supportive environment was reported to contribute to these 
positive outcomes34 35 37; whereas in the triage intervention, 
receiving information about what is available to them in terms 
of transition- related interventions was reported as a key mecha-
nism leading to change.33

Psychosocial and other changes
Five studies focused on psychosocial changes33 35–37 41: all 
explored relationships quantitatively and three also reported 
qualitative findings.33 35 37

Three studies found significant improvements in quality of 
life/global functioning/well- being post- intervention33 35 36 and/
or at later timepoints36; however, for well- being the significant 
difference was no longer observed at 3 months.35 One study 
found no significant differences in well- being scores (physical 
and psychological) before and after receiving the intervention.37

One study evaluated the impact of a single assessment and 
triage appointment in which information and signposting 
support was given to young people and families on a waiting list 
for a paediatric gender service. Clinical measures and qualitative 
interviews looked at rates of depression, anxiety, quality of life 
and access to health professional input and medication use, as 
well as knowledge relating to social transition, perceived support 
from social networks and family functioning.33 In the group who 
had received the single session intervention, there were improve-
ments in mental health and well- being measures, family func-
tioning was found to be significantly improved, and there were 
higher rates of social transition and knowledge about social tran-
sition. There was no significant change to participants’ reports of 
social support, no changes seen in access to broader healthcare 
input and overall safety had not increased. Significantly more 
birth- registered females had commenced medication to suppress 
menstruation having been signposted to information relating to 
this.33

Significant improvements were also recorded, 6 months post- 
intake, for measures of employment and housing stability, in 
participants of a community system of care intervention.41

In the studies that reported qualitative data pertaining to 
perceived effects, participants reported having better peer rela-
tionships and increased acceptance and/or support from peers 
(from meeting and forging relationships with others in the same 
situation).35 37 Some participants reported increased parental 
support or acceptance, while others did not.33

DISCUSSION
There is limited research evaluating the outcomes of psycho-
social interventions for children and adolescents experiencing 
gender dysphoria/incongruence. Low study quality and inade-
quate reporting in the 10 studies included limit any firm conclu-
sions about their effects. Selection criteria for participation 
were not clearly defined, a range of different interventions were 
used, studies included heterogeneous measurements of different 
treatment outcomes and lacked appropriate comparators. This 
review highlights that to date there has been a lack of robust 
research and inadequate methodologies have been used to assess 
the effects of psychosocial interventions for children and adoles-
cents experiencing gender dysphoria/incongruence.
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Assessed interventions included those developed specifically 
for children and/or adolescents experiencing gender dysphoria/
incongruence,33 36 37 interventions developed or adapted for 
gender and sexual minority youth,32 34 41 and broader psycho-
logical interventions for adolescents with mental health diffi-
culties either partially modified for those experiencing gender 
dysphoria/incongruence35 or with no tailoring.38–40 Only three 
were designed for children and/or adolescents referred to a 
specialist gender service and these varied considerably: one being 
a structured CBT and systemic theory- informed peer support 
group delivered over 8 weeks,37 one a specialist single session 
nurse- led triage clinic33 and one comprising the range of psycho-
social support provided by a paediatric gender service.36

Low study quality, inadequate reporting of intervention details 
and heterogeneity of interventions and their aims and outcome 
measurement prevented comparison of the different types of 
interventions identified or of different psychological approaches.

Similar results were reported across studies, which showed 
either benefit or no change with no indication of adverse or 
negative effects. This result suggests that existing evidence- 
based interventions tailored for children and/or adolescents 
with gender dysphoria/incongruence as well as those developed 
explicitly for this population have the potential to result in posi-
tive outcomes. However, there remain unanswered questions 
about which specific approach works best, for whom and in 
what circumstances, and the acceptability and feasibility of these 
different approaches. There is also limited understanding of how 
psychosocial interventions might support a reduction of gender- 
related distress and the sorts of interventions that might be most 
suitable for prepubertal children and for adolescents with more 
complex needs.

Strengths and limitations
Strengths include a published protocol with robust search strate-
gies and comprehensive synthesis. As searches were conducted to 
April 2022 this review does not include more recently published 
studies; as this is a rapidly evolving area this is a limitation.

CONCLUSIONS
There is limited research evaluating outcomes of psychoso-
cial interventions for children and adolescents experiencing 
gender dysphoria/incongruence, and low quality and inadequate 
reporting of the studies identified. Therefore, firm conclusions 
about their effects cannot be made. Most analyses of mental 
health, psychological and/or psychosocial outcomes showed 
either benefit or no change, with none indicating any negative/
adverse effects of the interventions offered. Identification of 
the core approach and outcomes for these interventions would 
ensure they are addressing key clinical goals, attending to the 
needs of children and families as well as supporting future aggre-
gation of evidence. More robust methodology and reporting is 
required.
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ABSTRACT
Background Increasing numbers of children 
and adolescents experiencing gender dysphoria or 
incongruence are being referred to specialist gender 
services. Historically, social transitioning prior to 
assessment was rare but it is becoming more common.
Aim To identify and synthesise studies assessing 
the outcomes of social transition for children and 
adolescents (under 18) experiencing gender dysphoria/
incongruence.
Methods A systematic review and narrative sythesis. 
Database searches (Medline, Embase, CINAHL, PsycINFO, 
Web of Science) were perfomed in April 2022. Studies 
reporting any outcome of social transition (full or partial) 
for children and adolescents experiencing gender 
dysphoria/incongruence were included. An adapted 
version of the Newcastle- Ottawa Scale for cohort studies 
was used to appraise study quality.
Results Eleven studies were included (children (n=8) 
and adolescents (n=3)) and most were of low quality. 
The majority were from the US, featured community 
samples and cross- sectional analyses. Different 
comparator groups were used, and outcomes related 
to mental health and gender identity reported. Overall 
studies consistently reported no difference in mental 
health outcomes for children who socially transitioned 
across all comparators. Studies found mixed evidence for 
adolescents who socially transitioned.
Conclusions It is difficult to assess the impact of 
social transition on children/adolescents due to the 
small volume and low quality of research in this area. 
Importantly, there are no prospective longitudinal studies 
with appropriate comparator groups assessing the 
impact of social transition on mental health or gender- 
related outcomes for children/adolescents. Professionals 
working in the area of gender identity and those seeking 
support should be aware of the absence of robust 
evidence of the benefits or harms of social transition for 
children and adolescents.
PROSPERO registration number CRD42021289659.

INTRODUCTION
The number of children and adolescents identi-
fying as a gender different from the sex they were 
registered as at birth has increased markedly across 
the world over the last 10- 15 years.1 While there 
is no single definition of the term social transition, 
it is broadly understood to refer to social changes 
such as name change, using different pronouns or 
altering hair or clothing in order to live socially as 
a different gender,2 3 but the degree and context of 
a social transition can vary widely. For some, using 

a preferred name or clothing may be limited to 
home while others may change their name officially 
and seek to make changes across all social settings. 
Additionally, some may publicly acknowledge that 
they have made a social transition while others may 
wish to keep their birth- registered sex private and 
only known by a few significant others.

Social transition is becoming more common 
with children and adolescents changing key social 
characteristics to fit more closely with a different 
gender role. Children and adolescents presenting 
at gender services are increasingly likely to have 
undergone a full social transition. In the UK, 54.6% 
of children and adolescents referred to the Gender 
Identity Development Service in 2012–2013 had 
socially transitioned,4 with increasing numbers 
internationally.5–7

Social transition among children is contentious 
with diverging views between clinicians as to its 
role and potential benefits or harms.3 8 Social tran-
sition can be regarded as important for a child’s 
mental health and well- being with a child leading 
the way in their gender expression, in line with a 
model of gender affirming care.3 8 Social transi-
tion is also seen as a significant intervention which 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Increasing numbers of children and adolescents 
experiencing gender dysphoria/incongruence 
are being referred for care at specialist 
paediatric gender services.

 ⇒ Historically, social transitioning prior to 
assessment in gender services was rare. Social 
role transition is increasingly common in 
children and adolescents.

 ⇒ The rates of mental health conditions in 
children/adolescents experiencing gender 
dysphoria/incongruence are higher than those 
of the general population.

WHAT THIS STUDY ADDS
 ⇒ The evidence base for all outcomes of social 
transitioning in childhood or adolescence is 
both limited and of low quality.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Guidelines should reflect the limited evidence 
regarding the outcomes of social transition for 
children and adolescents experiencing gender 
dysphoria/incongruence. Robust high- quality 
research is needed.
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may alter the course of gender development with medical and 
surgical interventions being sought by children whose gender 
dysphoria/incongruence might not have otherwise persisted 
beyond puberty.9 Guidelines for children and adolescents expe-
riencing gender dysphoria/incongruence published by the World 
Professional Association for Transgender Health (WPATH),10 
with version 8 published in 2022,11 have shifted from recom-
mending an approach to social transition of ‘watchful waiting’ 
for children, to a position of advocating for social transition as 
a way to improve a child’s mental health. Social transitioning 
among adolescents has not received the same level of interest 
in academic debate, nor do WPATH version 7 or 8 contain any 
specific discussion about the risks or benefits for adolescents.

Understanding what the evidence shows about possible bene-
fits or harms is important for children and adolescents experi-
encing gender dysphoria/incongruence, parents who may be 
contemplating their child socially transitioning and for health-
care professionals and others whose advice and support may be 
sought on this question. Therefore, this systematic review aimed 
to synthesise primary research on outcomes related to social 
transition for children and adolescents experiencing gender 
dysphoria/incongruence.

METHODS
The review forms part of a linked series of systematic reviews 
examining the epidemiology, care pathways, outcomes and 
experiences for children and adolescents experiencing gender 
dysphoria/incongruence and is reported according to Preferred 
Reporting Items for Systematic Reviews and Meta- Analyses 
guidelines.12 The protocol was registered on PROSPERO 
(CRD42021289659).13

Search strategy
A single search strategy was developed to identify studies exam-
ining gender dysphoria/incongruence in children/adolescents 
(see online supplemental file 1). The following bibliographic 
databases were searched with no date restrictions: MEDLINE 
(OVID), EMBASE (OVID), CINAHL (EBSCO), PsycINFO 
(OVID) and Web of Science (Social Science Citation Index). The 
first search was conducted between 13 and 23 May 2021 and 
updated on 27 April 2022. The reference lists of eligible studies 
and any relevant systematic reviews or clinical guidelines that 
were identified were also checked.

Inclusion criteria
Studies were included in relation to the following criteria:

Population: children and adolescents up to age 18, or adults 
who experienced as a child/adolescent, gender dysphoria/incon-
gruence or gender- related distress, or referral to a paediatric/
adolescent gender identity service.

Intervention/exposure: a broad definition of social transi-
tion was adopted including any element of what is commonly 
understood to comprise a social transition,3 for example, name 
change, use of pronouns, change in appearance.

Outcomes: any outcome of social transition in childhood or 
adolescence (eg, mental health).

Study design: primary studies published in English in a peer- 
reviewed journal of any design apart from case series and case 
reports.

Study selection
All search results were entered into Covidence and dedupli-
cated.14 Two reviewers independently assessed all titles and 

abstracts and full texts of those identified as potentially eligible. 
Conflicts were resolved through discussion or consensus with a 
third reviewer.

Data extraction
Data were extracted by one reviewer and second- checked by 
another. Replication of participants across studies was noted.

Quality assessment
Quality was assessed using a modified version of the Newcastle- 
Ottawa Scale,15 a validated scale of eight items assessed across 
three domains: selection, comparability and outcome. Modifica-
tion included, not scoring question(s) related to cross- sectional 
or longitudinal studies where relevant. The maximum possible 
score was 8. A score of 0–3.5 was deemed low quality, 4–5.5 
moderate and 6–8 high. Two reviewers rated the papers inde-
pendently with discussion to reach consensus.

Synthesis methods
Due to extensive differences in definition of social transition and 
measurement and reporting of outcomes, a narrative approach 
to synthesis and, where feasible an analysis of p values, effect 
direction and vote counting were used. The synthesis of data 
was led by the main comparisons in the included studies: child/
adolescent, outcome and comparison group. Strength and direc-
tion of effects of social transition on outcomes was analysed 
from reported p values using albatross plots.16 Vote counting17 
was also conducted and combined with quality assessment scores 
using harvest plots18 and bar charts showing the number of 
studies reporting effects by direction and quality scores.

RESULTS
Overall, the searches identified 28 147 records, of which 3181 
were considered as potentially relevant for the linked series of 
systematic reviews. From these, 13 studies were identified as 
relevant to this review of social transition.19–31 On closer inspec-
tion, four studies were excluded: social transition not treated 
as an exposure (n=3)22 24 26 or replication of analyses already 
published (n=1).25 Two studies were identified as meeting the 
inclusion criteria from reference lists of guidelines32 33 (figure 1). 
Therefore, 11 studies were included in this review.

Study characteristics
Of the included studies, eight were cross- sectional,19–21 23 27 28 30 33 
one was a reanalysis of previously published cross- sectional data,31 
one a prospective longitudinal study,32 and one a retrospective 
cohort study.29 The majority (n=7) were conducted in the US 
and/or Canada19 21 23 27 30–32; two in the Netherlands29 33; one 
in Brazil20 and one in Germany.28 Community samples were 
recruited in eight studies19–21 23 27 30–32 and gender service patients 
were recruited in three studies28 29 33 (online supplemental table 
1).

Five US studies19 21 23 30 32 included participants from the 
TransYouth Project, which is a longitudinal study of gender 
development among socially transitioned prepubertal children 
experiencing gender dysphoria/incongruence (age 3–12 years 
at start of study in 2013).24 Four studies reported results from 
cross- sectional analyses of the cohort,19 21 23 30 and one study 
from longitudinal analyses.32 Children and their families were 
recruited to this cohort using convenience sampling from support 
groups (online and face to face) and the sample includes more 
children from affluent families than expected. Most had parents 
supportive of early social transition. There is some crossover 
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of the samples between these studies but, as they are reporting 
different outcomes or child versus parent reports, all five studies 
were included. Two studies from the Amsterdam clinical popu-
lation may also include overlapping samples, but this cannot be 
quantified so both were included.29 33

Children and/or adolescents were recruited in eight 
studies,19 21 23 28 29 31–33 and two studies recruited a mixed group 
of adolescents and young adults. 20 27 The final study recruited 
adults with a history of childhood/adolescent gender dysphoria/
incongruence and created subgroups based on age of social tran-
sition (3–9 years childhood, 10–17 years adolescence, 18+ years 
adulthood).30 How gender identity and/or gender dysphoria/
incongruence were determined and definitions of social transi-
tion and how this was established varied between studies (online 
supplemental table 1).

A range of mental health outcomes were reported across nine 
studies19–21 23 27 28 30 31 33; internalising symptoms, externalising 

symptoms, self- worth, self- esteem, self- perception, suicidality, 
severe psychological distress, and drug and alcohol misuse. One 
study also included measures of gender positivity and gender 
distress.20 The remaining two studies focused on the constancy 
of gender identity across time as the outcome.29 32

Quality assessment
Overall, the quality of the papers was low to moderate with 
scores ranging from 1.5 to 5 (figure 2). Across all studies, the 
key methodological limitation was the approach to recruitment, 
relying on self- selecting groups or referral to gender services 
leading to samples which were unrepresentative of the broader 
population. A follow- up period between social transition and 
outcomes being measured was reported in three studies,29 30 32 
one of which relied on recall from adulthood.30

Figure 1 Study flow diagram.

Figure 2 Quality scores for included studies assessed using a modified Newcastle- Ottawa Scale. The grid indicates individual scores for each study 
on each of the criteria. Bars at the top (and numbers at top of bars) indicate overall score. SES, socioeconomic status.
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Three studies used a standardised method of ascertaining 
social transition.28 29 33 The remaining studies used parent or 
self- report measures. All studies controlled or matched to some 
extent for age, birth- registered sex or gender identity, and socio-
economic status, however, three additionally controlled for 
baseline parental/family support.27 28 30

Seven studies used a comparison group drawn from the same 
population.20 27–31 33 None of the studies using community 
samples of children included a suitable comparison group. Three 
studies compared children experiencing gender dysphoria/incon-
gruence who had socially transitioned with a comparator group 
presumed not to experience gender dysphoria/incongruence, 
which included average population scores, and/or sibling and 
matched controls.19 21 23 One study used previously published 
data for children with the same level of gender variance who 
had not socially transitioned,31 however, they were reported 
by parents as having a gender identity that matched their birth- 
registered sex and so were not from the same population.

FINDINGS
The findings are presented in online supplemental table 2 and a 
visual summary of key outcomes is provided in figure 3.

Socially transitioned children
Six studies reported outcomes related to mental health19 21 23 28 31 33 
and two studies reported gender stability/persistence.29 32

Comparison group A: children not experiencing gender dysphoria/
incongruence
Four studies reported mental health outcomes19 21 23 31 (figure 3A). 
Three studies using the TransYouth Project data19 21 23 found no 
significant difference in depressive symptoms compared with 
population averages,19 23 siblings or matched controls across 
parent19 21 23 and self- reported measures.19 21

Variation was seen in results for levels of anxiety across 
groups and between parent and self- report measures.19 21 23 
Parent- reported levels of anxiety were significantly higher than 
population averages19 23 or matched controls,19 21 23 but this was 
not seen for self- report comparisons to population averages,19 
and there were inconsistent results for the comparisons with 
matched controls.19 23 No significant, although some marginal, 
differences were seen in anxiety levels when compared to siblings 
across parent and self- reported measures.19 21 23 Self- worth was 
explored in a single study and not found to be significantly 
different from matched controls or siblings.19

One study used data from three published studies22 23 34 to 
make comparisons between children who socially transitioned 
and children who were gender variant but who identified with 
their birth- registered sex.31 They found no significant differences 
in parent- reported internalising scores, externalising symptoms 
or poor peer relations.

Comparison group B: children experiencing gender dysphoria/
incongruence who have not socially transitioned
Three studies used this comparator28 30 33 (figure 3B).

One clinic- based study found that the degree to which a child 
had socially transitioned was not associated with psychological 
functioning,28 rather, socioeconomic status and poor peer rela-
tions were associated with internalising problems, and general 
family functioning and poor peer relations were associated 
with externalising problems. Another clinic- based study found 
no association between social transition status and any element 
of self- perception.33 However, it found some differences when 

the sample was stratified by sex; birth- registered males who 
had socially transitioned reported poorer self- perception in 
scholastic competence and behavioural conduct compared with 
non- socially transitioned birth- registered males.33 Conversely, 
birth- registered females who had socially transitioned scored 
higher on athletic competence than non- socially transitioned 
birth- registered females.

The third study’s comparison group were transgender adults 
who experienced gender dysphoria/incongruence as a child but 
did not socially transition until adulthood.30 They looked at 
past- month severe psychological distress, lifetime illicit drug use, 
lifetime marijuana use, past- month binge drinking, and various 
measures of suicidality. The only significant result in either 
direction was lower odds of lifetime use of marijuana for those 
socially transitioning in childhood. Harassment based on gender 
identity during kindergarten to year 12 was not considered 
within the initial analysis, but post hoc analyses found that those 
who socially transitioned in childhood were significantly more 
likely to have been subject to harassment due to being thought 
of as transgender than those socially transitioning in adulthood. 
The study made no adjustment for other confounding variables 
when considering likelihood of harassment between groups that 
socially transitioned at different ages.

Socially transitioned adolescents
Comparison group C: adolescents experiencing gender dysphoria/
incongruence who have not socially transitioned
Three studies used this comparator group 20 27 30 (figure 3C).

Internalising symptoms were assessed by two studies.20 27 
Adolescents who preferred to be called by another name compared 
with no preferred name use reported fewer symptoms of depres-
sion but there was no signficant difference in anxiety.20 In 
another study it was found that among those with a preferred 
name, chosen name use in more social contexts was associated 
with fewer depressive symptoms.27

One study assessed severe psychological distress and found no 
significant association between social transition in adolescence 
compared with adulthood.30 Outcomes related to suicide and 
suicidal ideation were assessed in two studies.27 30 It was found 
that chosen name use in more contexts was associated with 
lower suicidal ideation and behaviour,27 and social transition 
during adolescence was associated with greater odds of past- year 
suicidal ideation and lifetime suicide attempts compared with 
transition during adulthood.30 In the latter paper, six different 
measures of suicidality were explored and these were the only 
significant findings (online supplemental table 2).

A single study reported gender- related outcomes.20 Adoles-
cents who preferred to be called by another name compared with 
no preferred name use reported higher levels of gender distress 
but there was no signficant difference in gender positivity.

Comparison group: socially transitioned children
Only one study compared outcomes between children who 
socially transitioned and those transitioning in adolescence, and 
found no difference on any measure of mental health, suicidality 
or drug and alcohol use between the two groups.30

Gender identity outcomes
Two studies assessed gender identity outcomes.29 32 One study 
found a higher odds of persistence of gender dysphoria/incon-
gruence in adolescence for children who had socially transi-
tioned compared with those who had not socially transitioned. 
Analysis by birth- registered sex showed significant findings for 
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Figure 3 Harvest plots showing direction of effect and quality scores (left) and albatross plots showing direction of effect, statistical significance 
and sample size (right) for included studies. Panels a, b and c separate studies into those comparing social transition against either those not 
expriencing gender dysphoria/incongruence (a) or those experiencing gender dysphoria/incongruence who have not socially transitioned (b, c), and 
also separates studies for children (a, b) and adolescents (c). SMD, standardised mean difference.
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birth- registered males but not for birth- registered females.29 
Another study found that 92.7% of those who socially transi-
tioned between ages 3 and 12 continued to experience gender 
dysphoria/incongruence at the end of the study (on average, 5.4 
years after socially transitioning).32 The other 7.3% ‘re- transi-
tioned’ at least once; 2.5% identified with their birth- registered 
sex, 3.5% identified as non- binary and 1.3% had retransitioned 
twice. They found those socially transitioning before age 6 were 
more likely to retransition than those socially transitioning after 
age 6. There was no association between birth- registered sex and 
retransitioning.32

DISCUSSION
There is limited, low- quality evidence on the impact of social 
transition for children and adolescents experiencing gender 
dysphoria/incongruence. Most published studies are cross- 
sectional with non- representative samples and lack an appro-
priate comparator group, and most studies were undertaken in 
the US. Of note, there are no prospective longitudinal studies 
with appropriate comparator groups which have assessed the 
impact of social transition on the mental health or gender- related 
outcomes for children or adolescents.

Given the poor quality of studies and multiple comparisons 
across studies, all findings from this review should be interpreted 
with caution. There were also inconsistent results between 
studies. For example, two studies suggest there may be some 
benefit associated with use of chosen name in adolescence.20–27 
However, in another study lifetime suicide attempt and past- year 
suicidal ideation was higher among those socially transitioning 
as adolescents compared with those socially transitioning in 
adulthood.30

Social transition has become the subject of clinical and 
academic debate, mainly centred on whether social transition is 
an active intervention with potential for benefits as well as risks 
or longer term consequences. Questions focus on the ways in 
which a social transition might alter the trajectory and develop-
ment of gender identity and dysphoria/incongruence over time. 
Those concerned about altering the course of gender develop-
ment in children cite previous studies demonstrating that only 
small numbers of prepubertal children who experienced gender 
dysphoria/incongruence continued to experience this after 
puberty. Published estimates on those ‘persisting’ range from 2% 
to 39% with an average of 15%.35 The concern then is that if 
children undergo an early social transition they may find it diffi-
cult to socially revert to their former gender.2 By extension, some 
children may also then unnecessarily pursue medical and surgical 
interventions, so raising concerns about iatrogenic harm.9

In this review, two studies suggest that children who socially 
transition are more likely to continue to experience gender 
dysphoria/incongruence in adolescence, though one study found 
differences by birth- registered sex.29 32 One of these studies also 
reported that the majority of those who socially transitioned 
progressed to medical interventions.32

There has been a shift over time in recommendations around 
social transitioning for children. In WPATH version 710 the 
evidence base was insufficient to understand long- term outcomes 
of an early social transition and therefore it advised, in line with 
a watchful waiting approach, that parents treat social transi-
tion as ongoing exploration rather than an ‘irreversible situa-
tion’. Furthermore, it suggested that healthcare professionals 
could provide support in finding ‘in- between’ solutions rather 
than recommending full social transition. However, WPATH 
version 811 advocates more strongly in favour of childhood 

social transition, although continues to recommend psychoso-
cial care to support gender exploration for prepubertal children. 
Three main arguments are put forward for supporting social 
transition; first, that there is now evidence of improved mental 
health outcomes; second, that fluidity of identity is an insuffi-
cient justification not to socially transition; and third, that not 
allowing a child to socially transition may in itself be harmful. 
These statements are not supported from the findings of this 
systematic review.

Social transitioning among adolescents has not been subject 
to the same level of debate as for children and there are no 
specific recommendations in either version of the WPATH 
guidelines. Version 7 states that adolescents are more likely to 
persist in their gender identity than children, citing a study in 
which adolescents were prescribed puberty suppression36 and 
acknowledge the lack of prospective studies. Version 8 includes 
a separate chapter for adolescents containing recommendations 
that healthcare professionals should ‘work with parents, schools 
and other organisations to promote acceptance and affirmation 
for instance through using preferred pronouns, preferred name, 
and supporting choices of clothing and hairstyle’. There is not, 
however, discussion about potential benefits or harms of social 
transition and indeed no mention of this term.

This review has shown that we have little evidence of the bene-
fits or harms of social transition for children and adolescents.

Strengths and limitations
Strengths include a published protocol with robust search strat-
egies and comprehensive synthesis. The review only included 
studies published in English which is a limitation. The primary 
research included in this review was of low quality which 
limited the conclusions that could be drawn. As searches were 
conducted in April 2022 this review does not include more 
recently published studies; as this is a rapidly evolving area this 
is a limitation.

There is an urgent need to undertake high- quality and robust 
research to address the key unanswered questions:
1. Does social transition alter the trajectory of gender 

development?
2. Does social transition improve (or worsen) gender dyspho-

ria?
3. Does social transition improve mental health outcomes?
4. What is the relationship between socially transitioning and 

outcomes not examined (eg, impact on peer relations/social 
difficulties, quality of life, body satisfaction)?

5. What are the long- term outcomes of social transition?

CONCLUSIONS
The studies included in this review are of low quality, there-
fore, it is difficult to assess the impact of social transition in this 
population. Importantly, there are no prospective longitudinal 
studies with appropriate comparator groups which have assessed 
the impact of social transition on the mental health or gender- 
related outcomes for children or adolescents experiencing 
gender dysphoria/incongruence. Healthcare professionals, clin-
ical guidelines and advocacy organisations should acknowledge 
the lack of robust evidence of the benefits or harms of social 
transition when working with children, adolescents and their 
families.
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Supplemental Table 1 – Study Characteristics. Please note terminology is reported as per authors of original papers. 

Author, 

year, 

country 

Study design 

and setting 

Population Criteria for inclusion Intervention Comparison 

group/s 

Follow up 

period 

Outcomes Method of outcome 

measurement 

Durwood, 

2017 (19),  

US and 

Canada 

Cross-sectional 

with matched 

controls 

Community 

For anxiety and 

depression 

measures: N = 164 

(n = 63 socially 

transitioned 

transgender 

children, age 9-14y, 

mean age 10.8, SD 

1.3, birth-registered 

males 48%; n = 63 

cisgender controls, 

mean age 10.9, SD 

1.4, birth-registered 

males 52%; n = 38 

cisgender siblings, 

mean age 10.6, SD 

1.2, birth-registered 

males 55%) 

For self-worth 

measures N = 310 

(n  = 116 socially 

transitioned 

transgender 

children, age 6-14y, 

mean age 9.3y, SD 

2.0), birth-registered 

males 59%; n = 122, 

mean age 9.2, SD 

2.0, birth-registered 

males 40%; n = 72 

siblings, mean age 

9.1, SD 1.8, birth-

Children included as 

transgender if they were 

reported by parents as 

identifying as the gender 

opposite to their birth-

registered sex in everyday life 

Full social 

transition: use of 

the pronouns 

associated with 

their asserted 

gender in all 

contexts 

Two control 

groups of non-

transgender 

children: 

1.Age and 

gender identity 

matched 

controls  

2.Siblings of 

transgender 

participants in 

the broader 

Trans Youth 

Project  

 None Depression 

Anxiety 

Self-worth 

Depression and 

anxiety symptoms - 

children completed 

paediatric short 

form PROMIS, and 

parents completed 

parental proxy short 

form 

For self-worth, 

children completed 

the Global self-

worth Subscale from 

the Harter Self-

perception profile 

for children 
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Author, 

year, 

country 

Study design 

and setting 

Population Criteria for inclusion Intervention Comparison 

group/s 

Follow up 

period 

Outcomes Method of outcome 

measurement 

registered males 

56%) 

Fontanari, 

2020 (20), 

 Brazil 

Cross-sectional 

Community  

N = 350 transgender 

and nonbinary youth 

Of the total with a 

preferred name, n = 

326 

Of the total able to 

express their true 

gender n = 349 

Age 16-24y (mean 

18.61, SD not 

reported) 

birth-registered sex 

% not reported.149 

self- identified as 

transgender boys, 85 

as transgender girls 

and 116 as 

nonbinary. 

Participants included if their 

answers to a two-part question 

about self-reported gender 

identity and sex at birth did not 

align. Participants then divided 

into categories ‘transgender 
girls’, ‘transgender boys’ or 
‘gender nonbinary’ by 
researchers 

Social affirmation:  

Use of preferred 

name by mother 

and/or father 

Able to express 

their gender 

identity in 

everyday life (no 

further detail 

provided) 

For those with a 

preferred name 

a comparison 

was made 

between those 

whose mother 

or father used 

their name 

always, 

sometimes, or 

never 

 

For those able 

to express their 

true gender a 

comparison was 

made between 

those able to do 

so all of the 

time,  half of the 

time, or never. 

 None Anxiety 

Depression 

Gender Distress 

Gender positivity 

The Overall Anxiety 

Severity and 

Impairment Scale 

(OASIS), the 

Modified Depression 

Scale (MDS), the 

Gender Distress 

Scale, and Gender 

positivity scale (GPS) 
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Author, 

year, 

country 

Study design 

and setting 

Population Criteria for inclusion Intervention Comparison 

group/s 

Follow up 

period 

Outcomes Method of outcome 

measurement 

Gibson, 

2021 (21) 

US and 

Canada 

Cross-sectional 

with matched 

controls  

Community 

N = 375 

(n = 148 socially 

transitioned 

transgender 

children, age 8-14y, 

mean age 10.1, SD 

1.0), birth-registered 

males: 64%; n = 139 

cisgender controls, 

mean age 10.1, SD 

1.0, birth-registered 

males 35%; n = 88 

cisgender siblings, 

mean age 10.2, SD 

1.2, birth-registered 

males 53%) 

Children needed to use the 

pronouns opposite their birth-

registered sex in all contexts to 

be included as ‘transgender’ 

Full social 

transition: Use of 

the pronoun 

‘opposite’ their 
sex  in all contexts 

Two control 

groups of non-

transgender 

children: 

1.Age and 

gender identity 

matched 

controls  

2.Siblings of 

transgender 

participants in 

the broader 

Trans Youth 

Project  

 None Depression and 

anxiety 

Depression and 

anxiety symptoms - 

children completed 

paediatric short 

form PROMIS, and 

parents completed 

parental proxy short 

form 

Olson, 2016 

(23) 

US and 

Canada 

Cross-sectional 

with matched 

controls 

Community 

N = 195  

(n = 73 socially 

transitioned  

transgender 

children, age 3-12y, 

mean age 7.7y, SD 

2.2, birth-registered 

males 70%; n = 73 

cisgender controls, 

mean age 7.8y, SD 

2.2, birth-registered 

males 30%; n = 49 

cisgender siblings, 

mean age 8.3y, SD 

2.5, birth-registered 

males 61% ) 

Children included as 

‘transgender’ if they were 
reported by parents as 

identifying as the gender 

opposite their birth-registered 

sex in everyday life 

Full social 

transition: 

Presenting in all 

contexts (at 

school and in 

public) as the 

gender consistent 

with their identity 

and use of the 

pronouns 

associated with 

gender identity 

rather than sex 

Two control 

groups of non-

transgender 

children: 

1.Age and 

gender identity 

matched 

controls  

2.Siblings of 

transgender 

participants  

 None Anxiety and 

depression 

National Institute of 

Health Patient 

Reported Outcomes 

Measurement 

Information System 

(PROMIS) parental 

proxy short forms 

for anxiety and 

depression 
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Author, 

year, 

country 

Study design 

and setting 

Population Criteria for inclusion Intervention Comparison 

group/s 

Follow up 

period 

Outcomes Method of outcome 

measurement 

Olson, 2022 

(32),  

US and 

Canada 

Longitudinal 

Community 

N = 317 socially 

transitioned, initially 

transgender youth  

Age at recruitment  

3-12 (mean age 8.1y, 

SD 2.36), birth-

registered males: 

66% 

 

Children included as 

‘transgender’ if they were 
reported by parents as 

identifying as the gender 

opposite their birth-registered 

sex in everyday life 

Full social 

transition: 

Presenting in all 

contexts (at 

school and in 

public) as the 

gender consistent 

with their identity 

and use of the 

pronouns 

associated with 

gender identity 

rather than sex 

Comparisons 

made between 

those socially 

transitioning 

before or after 

age 6 and 

between males 

and females.  

Average of 

5.37 years 

(SD = 1.74 

years) after 

their initial 

social 

transition 

(average of 

3.8 years in 

the study) 

Gender identity 

based on use of 

pronouns and 

classified as  

binary  

transgender, 

non-binary, or 

cisgender 

Notes review of last 

recorded interaction 

with research team 

to ascertain which 

pronouns used 

Russell, 

2018 (27),  

US 

Cross-sectional 

Community 

N = 129 youth aged 

15-21 (mean age 

18.70, SD 1.74) self-

identified as 

transgender or 

gender queer 

(n = 74 with a 

chosen name, mean 

age 19.05, SD 1.66, 

birth-registered 

males: 45%; n = 55 

without a chosen 

name, mean age 

18.22, SD 1.75, birth-

registered males: 

45%) 

No description of how gender 

identity was established. 

Participants were categorised 

into male birth sex to female 

gender identity (MTF), female 

birth sex to male gender 

identity (FTM), male birth sex 

to a different gender (MTDG), 

female birth sex to a different 

gender identity (FTDG) 

 

Part of social 

transition: chosen 

name use in 

different contexts 

(home, school, 

work) 

Comparison 

between those 

able to use their 

chosen name in 

different 

contexts and 

those not able 

to 

 None Depressive 

symptoms 

Suicidal ideation 

and behaviour 

Beck Depression 

Inventory for Youth 

scale 

 Self-harm 

Behaviour 

Questionnaire 
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Author, 

year, 

country 

Study design 

and setting 

Population Criteria for inclusion Intervention Comparison 

group/s 

Follow up 

period 

Outcomes Method of outcome 

measurement 

Sievert, 

2021 (28), 

Germany 

Cross-sectional 

Gender clinic 

N = 54 children 

diagnosed with 

Gender Dysphoria 

Age 11 and under 

(mean age 9.05 

years, SD 2.08). 

Birth-registered 

males: 54% 

Participants included if they 

met the diagnostic criteria for 

Gender Dysphoria (DSM 5). 

This was established by 

clinicians during a 

comprehensive diagnostic and 

psychological evaluation 

Social transition  - 

classified as no 

social transition, 

partial, almost 

complete, and 

complete social 

transition, scale 1-

4 based on 

whether the child 

was living in 

preferred gender 

role at home/with 

peers / at school 

Comparison 

between 

children who 

had undergone  

different 

degrees of social 

transition  

 None Internalising  and 

Externalising  

problems. 

Child Behaviour 

Checklist (CBCL). 

 

Steensma, 

2013 (29),  

The 

Netherlands 

Retrospective 

cohort study 

Gender clinic 

N = 127 adolescents 

who were referred 

and assessed in 

childhood (<12y) 

Age at follow up, 

range 15-19 years, 

age in childhood 

range 6-12 years. No 

overall mean age 

and SD reported. 

Birth-registered 

males: 62% 

Participants were included if 

they were assessed for Gender 

Identity Disorder (DSM IV). 

Included both those meeting 

the full diagnostic criteria and 

those subthreshold for a 

diagnosis 

Social transition: 

classified as no 

social transition, 

partial transition 

(clothing and 

hairstyle but not 

name and 

pronouns) or 

complete 

transition 

(clothing, 

hairstyle, name 

and pronouns). 

Established by 2 

questions posed 

to parents around 

time of referral.  

Those who had 

either partially 

or completely 

socially 

transitioned in 

childhood were 

compared to 

those who had 

not socially 

transitioned in 

childhood 

Minimum 

follow up 3 

years (from 

age 12 to 

15 years). 

Mean 

follow up 

period not 

reported 

‘Persistence’ or 
‘desistance’  of 
Gender 

Dysphoria in 

adolescence.  

Outcome 

established by 

reviewing clinical 

notes. Re-applying  

to the gender clinic 

in adolescence, 

being diagnosed 

with GID and being 

eligible for medical 

treatment counted 

as persistence. 

Those not returning 

to the gender clinic 

in adolescence were 

counted as 

desisters.  
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Author, 

year, 

country 

Study design 

and setting 

Population Criteria for inclusion Intervention Comparison 

group/s 

Follow up 

period 

Outcomes Method of outcome 

measurement 

Turban, 

2022 (30),  

US 

Cross-sectional 

retrospective 

Community 

N =  9711 socially 

transitioned trans 

and gender diverse 

adults aged 18+. 

Mean age 34.8 (SD 

13.9). Birth-

registered male 

45.8% 

(Sub groups: 

childhood social 

transition n = 165, 

adolescent social 

transition n = 1196, 

adult social 

transition n = 8350) 

The US Trans Survey 2015 

included participants with a 

diverse range of gender 

identities, included in this 

study if they reported having a 

different gender identity to 

birth sex during childhood.  

Categorised as: woman, man, 

transwoman, transman, 

Nonbinary/Genderqueer 

Social transition: 

self-reported by 

answering yes to 

the question ‘do 
you currently live 

full time in a 

gender that is 

different to the 

one assigned to 

you at birth?’ 

Three groups 

compared based 

on age of social 

transition in 1. 

Childhood (age 

3-9 years), 2. 

Adolescence 

(10-17 years) or 

3. Adulthood 

(age 18 years 

and older) 

 None Past month 

severe 

psychological 

distress; Lifetime 

illicit drug use; 

Lifetime 

marijuana use; 

Past-month 

binge drinking; 

Suicidality (6 sub-

measures) 

Kessler-6 

psychological 

distress scale 

Other outcomes 

measured by survey 

questions (non-

validated) 

van der 

Vaart, 2022 

(33),  

The 

Netherlands 

Cross-sectional 

Gender clinic 

N = 312 children 

aged 7-13y, mean 

age 9.4 years (SD 

1.2). Birth-registered 

male 47.1% 

(Sub-groups; socially 

transitioned children 

n=194; and not 

socially transitioned 

n=118) 

Children referred  to the 

Gender clinic for assessment of 

Gender Dysphoria. Not 

reported if diagnostic criteria 

were met.  

Social transition: 

defined as using 

preferred  name 

and pronouns 

and, or, wearing 

clothing and 

hairstyle 

incongruent to 

birth assigned sex 

Socially 

transitioned and 

non-socially 

transitioned  

children. 

 None Aspects of self-

perception: 

scholastic, social, 

athletic 

competence, 

physical 

appearance, 

behavioural 

conduct, global 

self-worth 

Dutch version of the 

self-perception 

profile for children 

(SPPC) 
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Author, 

year, 

country 

Study design 

and setting 

Population Criteria for inclusion Intervention Comparison 

group/s 

Follow up 

period 

Outcomes Method of outcome 

measurement 

Wong, 2019 

(31), US and 

Canada 

Re-analysis of 

data from 3 

cross-sectional 

studies using 

statistical 

bootstrapping 

to match 

samples 

Community 

N =  266  gender 

variant children aged 

3-12 years 

(n = 162 cisgender 

gender-variant 

children, mean age 

8.8 years, SD 2.01, 

birth-registered 

males 36%; n = 31, 

socially transitioned 

cross-gender 

identified children, 

mean age 8.7 years, 

SD 1.9, birth-

registered males 

55%; n = 73 socially 

transitioned 

transgender  

children, mean age 

7.7 years, SD 2.2, 

birth-registered 

males 70%) 

Cisgender gender variant (CGV) 

children included if they had 

levels of gender variance 

similar to clinic-referred 

children on Gender Identity 

Questionnaire for Children but 

gender identity and birth-

registered sex were aligned.  

Children included as 

transgender or cross-gender 

identified, if they identified as 

the opposite gender to their 

birth-registered sex. 

Social transition 

not defined by 

Wong. Original 

studies defined 

social transition 

as switching 

pronouns; 

presenting in all 

contexts and 

changing 

pronouns 

Non-socially 

transitioned, 

cisgender 

gender-variant 

children 

compared to 

socially 

transitioned 

transgender and 

cross-gender 

identified  

children  

 None Emotional 

(internalising) 

and behavioural 

(externalising) 

problems 

 

Child Behaviour 

Checklist (CBCL) 

Patient reported 

outcome 

measurement 

information system 

(PROMIS) 
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   Supplemental Table 2: Summary of findings. Please note terminology is reported as per authors of original papers. 

Outcome Paper Comparison 

group(s) 

Reported 

measure 

Reported 

value 

Total sample 

(socially 

transitioned 

sample) 

Direction of 

reported effect 

(* =significant 

at p < 0.05) 

Reported 

value for 

socially 

transitioned 

(SD or 95%CI) 

Reported value 

for 

comparison(s) 

(SD or 95%CI) 

P-value (method 

used) 

Additional 

relevant 

reported 

comparisons 

Socially transitioned children compared to non-transgender children 

Anxiety 
 

Olson 2016 Non-

transgender 

age and 

gender-identify 

matched 

controls; 

siblings 

 

Parent - PROMIS 

(Patient-

Reported 

Outcomes 

Measurement 

Information 

System). 

Mean scores 
 

146 (73) Favours 

comparison 

54.2 Matched 

controls: 50.9; 

Siblings 52.3 

0.057 (ANOVA, 

three groups) 

National 

average, 

favours 

comparison, p 

<0.001 

Durwood 

2017 

164 (63) Favours 

comparison* 

54.9 (9) Matched: 49.6 

(8.6); Siblings: 

51.0 (8.2) 

0.002 (ANOVA, 

three groups) 

Matched 

controls, 

favours 

comparison, p 

= 0.002; 

National 

average, 

favours 

comparison, 

p<0.001 

Gibson 

2021 

287 (148) Favours 

comparison* 

52.62 (9.41) Matched: 49.94 

(8.84); Siblings: 

50.23 (9.32) 

0.03 (ANOVA, 

three way) 

 

Durwood 

2017 

Self - PROMIS 

(Patient-

Reported 

Outcomes 

Measurement 

Information 

System). 

164 (63) Favours 

comparison 

52 (9.6) Matched: 49.0 

(7.7); Siblings: 

52.8 (10.5) 

0.076 (ANOVA, 

three groups) 

Matched 

controls, 

favours 

comparison, p 

= 0.16; national 

average, 

favours 

comparison, 

p=0.29 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Arch Dis Child

 doi: 10.1136/archdischild-2023-326112–7.:10 2024;Arch Dis Child, et al. Hall R

Case 2:22-cv-00184-LCB-CWB   Document 558-41   Filed 05/27/24   Page 16 of 25



Outcome Paper Comparison 

group(s) 

Reported 

measure 

Reported 

value 

Total sample 

(socially 

transitioned 

sample) 

Direction of 

reported effect 

(* =significant 

at p < 0.05) 

Reported 

value for 

socially 

transitioned 

(SD or 95%CI) 

Reported value 

for 

comparison(s) 

(SD or 95%CI) 

P-value (method 

used) 

Additional 

relevant 

reported 

comparisons 

Gibson 

2021 

287 (148) Favours 

comparison 

52.21 (8.92) Matched: 50.53 

(8.25); Siblings: 

52.41 (8.82) 

0.17 (ANOVA, 

three way) 

 

Depression 
 

Olson 2016 Non-

transgender 

age and 

gender-identify 

matched 

controls; 

siblings 

Parent - PROMIS 

(Patient-

Reported 

Outcomes 

Measurement 

Information 

System). 

Mean scores 146 (73) Favours 

comparison 

50.1 Matched 

controls: 48.4; 

Siblings 49.3 

0.32 (ANOVA, 

three groups) 

National 

average, 

favours 

comparison, p 

= 0.883 

Durwood 

2017 

164 (63) Favours 

comparison 

50.2 (8.8) Matched: 49.4 

(7.8); 48.9 (7.1) 

0.728 (ANOVA, 

three groups) 

National 

average, 

favours 

comparison, 

p=0.14) 

Gibson 

2021 

287 (148) Favours 

comparison 

51.41 (8.06) Matched: 49.86 

(7.65); Siblings: 

51.1 (8.52) 

0.24 (ANOVA, 

three way) 

 

Durwood 

2017 

Self - PROMIS 

(Patient-

Reported 

Outcomes 

Measurement 

Information 

System). 

164 (63) Favours 

comparison 

48.7 (9.4) Matched: 46.4 

(8.0); Siblings: 

47.9 (7.9) 

0.311 (ANOVA, 

three groups) 

National 

average, 

favours social 

transition, 

p=0.96) 

Gibson 

2021 

287 (148) Favours social 

transition 

46.38 (9.13) Matched: 46.46 

(8.99); Siblings: 

48.01 (9.05) 

0.36 (ANOVA, 

three way) 

 

Self-worth Durwood 

2017 

Cisgender age 

and gender-

identify 

matched 

controls; 

siblings 

Self - Global Self-

Worth Subscale 

from Harter Self-

Perception 

Profile for 

Children 

Mean scores 309 (116) Favours 

comparison 

3.46 (0.54) Matched: 3.61 

(0.42); Siblings: 

3.62 (0.44) 

0.142 (ANOVA, 

three way) 
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Outcome Paper Comparison 

group(s) 

Reported 

measure 

Reported 

value 

Total sample 

(socially 

transitioned 

sample) 

Direction of 

reported effect 

(* =significant 

at p < 0.05) 

Reported 

value for 

socially 

transitioned 

(SD or 95%CI) 

Reported value 

for 

comparison(s) 

(SD or 95%CI) 

P-value (method 

used) 

Additional 

relevant 

reported 

comparisons 

Behavioural 

problems 
 

Wong 2019 Non-

transgender 

children 

(bootstrap 

matched 

sample) 

Self - CBCL (Child 

Behaviour Check 

List) Total 

Problem score 

Mean scores 193 (31) Favours social 

transition 

27.97 (19.59) 33.49 (4.36) 0.127 (T-test) 
 

Self - CBCL (Child 

Behaviour Check 

List) Internalizing 

score 

Mean scores 193 (31) Favours social 

transition 

53.23 (9.92) 54.57 (1.92) 0.458 (T-test) 
 

Self -CBCL (Child 

Behaviour Check 

List) Externalizing 

score 

Mean scores 193 (31) Favours social 

transition 

51.16 (10.29) 52.4 (1.97) 0.508 (T-test) 
 

Self - CBCL (Child 

Behaviour Check 

List) Peer 

relations score 

Mean scores 193 (31) Favours social 

transition 

0.74 (1.21) 0.84 (0.22) 0.649 (T-test) 
 

Socially transitioned children compared to non-socially transitioned transgender children 

Behavioural 

problems 

Sievert 

2021 

Extent of social 

transition 

compared 

Self - CBCL (Child 

Behaviour Check 

List) Total 

Problem score 

Linear 

regression 

coefficient 

54 (not 

disclosed, four 

level scoring)) 

Favours 

comparison 

2.64 (linear 

regression 

coefficient 

with ST score) 

0 (ref) 0.097 (linear 

regression) 

 

Scholastic 

competence 

Van der 

Vaart 2022 

Non-socially 

transitioned 

transgender 

children 

Self - Dutch 

version of Self-

Perception 

profile for 

Children (SPPC) 

Mean 312 (194) Favours social 

transition 

50.9 (33.8) 47.7 (29.1) 0.061 (ANCOVA)  

Social 

competence 

Van der 

Vaart 2022 

Non-socially 

transitioned 

transgender 

children 

Self - Dutch 

version of Self-

Perception 

Mean 312 (194) Favours social 

transition 

58.3 (31.2) 50.1 (31.8) 0.720 (ANCOVA)  
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Outcome Paper Comparison 

group(s) 

Reported 

measure 

Reported 

value 

Total sample 

(socially 

transitioned 

sample) 

Direction of 

reported effect 

(* =significant 

at p < 0.05) 

Reported 

value for 

socially 

transitioned 

(SD or 95%CI) 

Reported value 

for 

comparison(s) 

(SD or 95%CI) 

P-value (method 

used) 

Additional 

relevant 

reported 

comparisons 

profile for 

Children (SPPC) 

Athletic 

competence 

Van der 

Vaart 2022 

Non-socially 

transitioned 

transgender 

children 

Self - Dutch 

version of Self-

Perception 

profile for 

Children (SPPC) 

Mean 312 (194) Favours social 

transition 

61.3 (30.6) 47.8 (31.5) 0.791 (ANCOVA)  

Physical 

appearance 

Van der 

Vaart 2022 

Non-socially 

transitioned 

transgender 

children 

Self - Dutch 

version of Self-

Perception 

profile for 

Children (SPPC) 

Mean 312 (194) Favours 

comparison 

29.7 (26.4) 32.2 (30.5) 0.621 (ANCOVA)  

Behavioural 

conduct 

Van der 

Vaart 2022 

Non-socially 

transitioned 

transgender 

children 

Self - Dutch 

version of Self-

Perception 

profile for 

Children (SPPC) 

Mean 312 (194) Favours 

comparison 

42.9 (31.5) 53.4 (31.6) 0.069 (ANCOVA)  

Global self-

worth 

Van der 

Vaart 2022 

Non-socially 

transitioned 

transgender 

children 

Self - Dutch 

version of Self-

Perception 

profile for 

Children (SPPC) 

Mean 312 (194) Favours 

comparison 

27.9 (30.8) 33.4 (31.7) 0.322 (ANCOVA)  

Lifetime suicidal 

ideation 

Turban 

2022 

People who 

socially 

transitioned as 

adults 

Self - Survey 

question 

Odds ratio 8515 (165) Favours social 

transition 

0.8 (0.4-2.0) 1 (ref) 0.80 (logistic 

regression 

 

Past-year 

suicidal ideation 

Turban 

2022 

People who 

socially 

transitioned as 

adults 

Self - Survey 

question 

Odds ratio 8515 (165) None 1.0 (0.6-1.8) 1 (ref) 0.89 (logistic 

regression) 
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Outcome Paper Comparison 

group(s) 

Reported 

measure 

Reported 

value 

Total sample 

(socially 

transitioned 

sample) 

Direction of 

reported effect 

(* =significant 

at p < 0.05) 

Reported 

value for 

socially 

transitioned 

(SD or 95%CI) 

Reported value 

for 

comparison(s) 

(SD or 95%CI) 

P-value (method 

used) 

Additional 

relevant 

reported 

comparisons 

Past-year 

suicidal ideation 

with plan 

Turban 

2022 

People who 

socially 

transitioned as 

adults 

Self - Survey 

question 

Odds ratio 8515 (165) Favours 

comparison 

1.3 (0.7-2.6) 1 (ref) 0.45 (logistic 

regression) 

 

Lifetime suicide 

attempt 

Turban 

2022 

People who 

socially 

transitioned as 

adults 

Self - Survey 

question 

Odds ratio 8515 (165) Favours 

comparison 

1.5 (0.9-2.6) 1 (ref) 0.12 (logistic 

regression) 

 

Past-year 

attempt 

Turban 

2022 

People who 

socially 

transitioned as 

adults 

Self - Survey 

question 

Odds ratio 8515 (165) Favours 

comparison 

1.3 (0.5-3.1) 1 (ref) 0.63 (logistic 

regression) 

 

Past-year 

suicide attempt 

resulting in 

medical 

attention 

Turban 

2022 

People who 

socially 

transitioned as 

adults 

Self - Survey 

question 

Odds ratio 8515 (165) Favours 

comparison 

1.8 (0.5-6.7) 1 (ref) 0.36 (logistic 

regression) 

 

Severe 

psychological 

distress 

Turban 

2022 

People who 

socially 

transitioned as 

adults 

Self - Kesler 6 

(score >= 13) 

Odds ratio 8515 (165) Favours social 

transition 

0.8 (0.4-1.4) 1 (ref) 0.43 (logistic 

regression) 

 

Persistence of 

gender 

dysphoria 

Steensma 

2013 

Non-socially 

transitioned 

transgender 

children 

Records - Return 

to clinic 

Odds ratio 127 (37) Social transition 

increases 

persistence* 

5.06 (1.61-

15.87) 

1 (ref) <0.01 (logistic 

regression 

 

Socially transitioned adolescents compared to non-socially transitioned transgender adolescents 

Anxiety Fontanari 

2020 

Non-socially 

transitioned 

transgender 

adolescents 

Self - OASIS 

(Overall Anxiety 

Severity and 

Mean 115 (87) Favours social 

transition* 

Full ST: 9.23 

(8.17-10.30); 

Partial ST: 

12.00 (10.13-

13.89) 

0.036 (ANCOVA)  
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Outcome Paper Comparison 

group(s) 

Reported 

measure 

Reported 

value 

Total sample 

(socially 

transitioned 

sample) 

Direction of 

reported effect 

(* =significant 

at p < 0.05) 

Reported 

value for 

socially 

transitioned 

(SD or 95%CI) 

Reported value 

for 

comparison(s) 

(SD or 95%CI) 

P-value (method 

used) 

Additional 

relevant 

reported 

comparisons 

Impairment 

Scale) 

10.38 (9.12-

11.63) 

Depression Fontanari 

2020 

Non-socially 

transitioned 

transgender 

adolescents 

Self - MDS 

(Modified 

Depression 

Scale) 

Mean 120 (88) Favours social 

transition* 

Full ST: 16.74 

(15.88-17.59) 

19.38 (17.96-

20.81) 

0.007 (ANCOVA)  

Russell 

2018 

Self - Beck 

Depression 

Inventory for 

Youth 

Linear 

regression 

coefficient 

129 (74) Favours social 

transition* 

'-5.37 (-8.20 - -

2.55) 

0 0.045 

(calculated from 

linear regression 

95% CI) 

 

Gender distress Fontanari 

2020 

Non-socially 

transitioned 

transgender 

adolescents 

Self - GDS 

(Gender Distress 

Scale) 

Mean 182 (132) Favours social 

transition 

Full ST: 4.10 

(3.99-4.21); 

Partial ST: 3.94 

(3.81-4.06) 

4.16 (3.98-4.34) 0.066 (ANCOVA)  

Gender 

positivity 

Fontanari 

2020 

Non-socially 

transitioned 

transgender 

adolescents 

Self - GPS 

(Gender 

Positivity Scale) 

Mean 184 (135) Favours social 

transition 

Full ST: 3.36 

(3.32-3.49); 

Partial ST: 3.38 

(3.24-3.52) 

3.19 (2.97-3.41) 0.346 (ANCOVA)  

Lifetime suicidal 

ideation 

Turban 

2022 

People who 

socially 

transitioned as 

adults 

Self - Survey 

question 

Odds ratio 9546 (1196) None 1 (0.7-1.3) 1 (ref) 0.90 (logistic 

regression) 

 

Past-year 

suicidal ideation 

Turban 

2022 

People who 

socially 

transitioned as 

adults 

Self - Survey 

question 

Odds ratio 9546 (1196) Favours 

comparison* 

1.2 (1.0-1.5) 1 (ref) 0.04 (logistic 

regression) 

 

Past-year 

suicidal ideation 

with plan 

Turban 

2022 

People who 

socially 

transitioned as 

adults 

Self - Survey 

question 

Odds ratio 9546 (1196) Favours 

comparison 

1.2 (0.9-1.5) 1 (ref) 0.22 (logistic 

regression) 
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Outcome Paper Comparison 

group(s) 

Reported 

measure 

Reported 

value 

Total sample 

(socially 

transitioned 

sample) 

Direction of 

reported effect 

(* =significant 

at p < 0.05) 

Reported 

value for 

socially 

transitioned 

(SD or 95%CI) 

Reported value 

for 

comparison(s) 

(SD or 95%CI) 

P-value (method 

used) 

Additional 

relevant 

reported 

comparisons 

Lifetime suicide 

attempt 

Turban 

2022 

People who 

socially 

transitioned as 

adults 

Self - Survey 

question 

Odds ratio 9546 (1196) Favours 

comparison* 

1.3 (1.1-1.7) 1 (ref) 0.004 (logistic 

regression) 

 

Past-year 

suicide attempt 

Turban 

2022 

People who 

socially 

transitioned as 

adults 

Self - Survey 

question 

Odds ratio 9546 (1196) Favours 

comparison 

1.2 (0.9-1.7) 1 (ref) 0.28 (logistic 

regression) 

 

Past-year 

suicide attempt 

resulting in 

medical 

attention 

Turban 

2022 

People who 

socially 

transitioned as 

adults 

Self - Survey 

question 

Odds ratio 9546 (1196) Favours 

comparison 

1.1 (0.8-1.3) 1 (ref) 0.82 (logistic 

regression) 

 

Severe 

psychological 

distress 

Turban 

2022 

People who 

socially 

transitioned as 

adults 

Self - Kesler 6 

(score >= 13) 

Odds ratio 9546 (1196) Favours 

comparison 

1.1 (0.8-1.3) 1 (ref) 0.60 (logistic 

regression) 

 

Suicidal ideation Russell 

2018 

Non-socially 

transitioned 

transgender 

adolescents 

Self - Self-Harm 

Behaviour 

Questionnaire 

Incidence 

rate ratio 

129 (74) Favours social 

transition* 

0.71 (0.52-

0.95) 

1 (ref) 0.026 

(calculated from 

Poisson 

regression 95% 

CI) 

 

Suicidal 

behaviour 

Russell 

2018 

Non-socially 

transitioned 

transgender 

adolescents 

Self - Self-Harm 

Behaviour 

Questionnaire 

Incidence 

rate ratio 

129 (74) Favours social 

transition* 

0.44 (0.25-

0.78) 

1 (ref) 0.005 

(calculated from 

Poisson 

regression 95% 

CI) 

 

Observational follow-up of socially transitioned children 

Persistence of 

transgender 

Olson 2022 N/A 

(longitudinal 

Self - maintaining 

pronouns 

% 317 (317) N/A Persistence: 

94%; 

N/A N/A Retransition 

more likely 
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Outcome Paper Comparison 

group(s) 

Reported 

measure 

Reported 

value 

Total sample 

(socially 

transitioned 

sample) 

Direction of 

reported effect 

(* =significant 

at p < 0.05) 

Reported 

value for 

socially 

transitioned 

(SD or 95%CI) 

Reported value 

for 

comparison(s) 

(SD or 95%CI) 

P-value (method 

used) 

Additional 

relevant 

reported 

comparisons 

identity after 

social transition 

follow-up of 

socially 

transitioned 

group) 

associated with 

transgender 

identity 

Retransition to 

cisgender: 

2.5%; 

Retransition to 

non-binary: 

3.5% 

when social 

transition 

before age 6 

(p=0.02) 
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Supplementary file 1: Final search strategy for Ovid MEDLINE  

 

1     exp Child/ or Child Behavior/ or Child Health/ or Child Welfare/ or Psychology, Child/ or Child 

Psychiatry/ or Child Health Services/ or Child Development/ (1984459) 

2     Minors/ (2638) 

3     (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or girlhood$ or kid or kids 

or youngster$ or emerging adult$).ti,ab,kf,jn. (1862660) 

4     (young$ adj (people$ or person$1 or adult$ or man$1 or men$1 or woman$ or women$ or 

male$1 or female$1)).ti,ab,kf,jn. (224878) 

5     pediatrics/ (55388) 

6     (pediatric$ or paediatric$ or peadiatric$).ti,ab,kf,jn. (543516) 

7     Adolescent/ or Adolescent Behavior/ or Adolescent Health/ or Psychology, Adolescent/ or 

Adolescent Psychiatry/ or Adolescent Health Services/ or Adolescent Medicine/ or Adolescent 

Development/ (2088552) 

8     Puberty/ (13562) 

9     (adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or pubert$ or prepubert$ or 

postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or preadolescen$ or juvenil$ or 

youth$ or underage$ or under-age$).ti,ab,kf,jn. (522801) 

10     Schools/ or Schools, Nursery/ (42221) 

11     exp Child Day Care Centers/ or Child Care/ (11287) 

12     (school$ or highschool$ or preschool$ or kindergar$ or nursery or nurseries or 

pupil$1).ti,ab,kf,jn. (356157) 

13     or/1-12 (4333601) 

14     Gender Dysphoria/ (581) 

15     "Sexual and Gender Disorders"/ (79) 

16     Transsexualism/ (3895) 

17     Transgender Persons/ (3835) 

18     Health Services for Transgender Persons/ (152) 

19     exp Sex Reassignment Procedures/ (969) 

20     "Sexual and Gender Minorities"/ (4924) 

21     ((gender$ and dysphori$) or (gender$ adj5 incongru$) or sexual dysphori$).ti,ab,kf. (1784) 

22     (gender$ adj (disorder$ or identi$)).ti,ab,kf. or (gender identity/ and dysphori$.ti,ab,kf.) (4568) 

23     (GID or GIDS or GIDC or GIDCS).ti,ab,kf. (456) 

24     (gender$ adj5 (confusion or confused or questioning or distress$ or discomfort)).ti,ab,kf. (980) 

25     (gender$ adj5 (minority or minorities)).ti,ab,kf. (1593) 

26     (gender$ adj5 (variant$ or variance$ or nonconform$ or non-conform$ or diverse or diversity 

or atypical$)).ti,ab,kf. (3409) 

27     (non-binary or nonbinary or enby or genderqueer or gender-queer or neutrois).ti,ab,kf. (796) 

28     (agender$ or genderless$ or gender-less$ or genderfree or gender-free or ungender$ or un-

gender$ or non-gender$ or nongender$ or bigender$ or bi-gender$ or dual gender$ or dualgender$ 

or demi-gender$ or demigender$ or genderfluid$ or gender-fluid$ or trigender$ or tri-

gender$).ti,ab,kf. (315) 

29     two spirit$.ti,ab,kf. (84) 

30     (trans adj3 (female$ or feminin$ or woman$ or women$ or male$1 or man or mans or men or 

mens or masculin$ or person$1 or peopl$ or population$ or individual$)).ti,ab,kf. (1362) 

31     (transgend$ or trans-gend$ or transex$ or transsex$ or trans-sex$ or transfemale$ or 

transfeminin$ or transwom$ or transmale$ or transman$ or transmasculin$ or transmen$ or 

transperson$ or transpeopl$ or transpopulation$ or transindividual$).ti,ab,kf. (10832) 
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32     (trans adj3 identi$).ti,ab,kf. or (gender identity/ and trans.ti,ab,kf.) or (trans and 

dysphori$).ti,ab,kf. (1447) 

33     (crossgender$ or cross-gender$ or crossex$ or crosssex$ or cross-sex$).ti,ab,kf. (836) 

34     ((sex or gender$) adj3 (reassign$ or re-assign$ or affirm$ or confirm$ or transition$)).ti,ab,kf. 

(3963) 

35     ((gender$ or sex) adj (change or changes or changing or changed)).ti,ab,kf. (825) 

36     (detransition$ or de-transition$ or desister$ or de-sister$).ti,ab,kf. (134) 

37     ((desist$ or persist$) adj5 (transition$ or trans or dysphori$)).ti,ab,kf. (823) 

38     or/14-37 (28731) 

39     (trans and (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or girlhood$ or 

kid or kids or youngster$ or young$ people$ or young$ person$ or young$ adult$ or young$ man$1 

or young$ men$1 or young$ woman$ or young$ women$ or young$ male$1 or young$ female$ or 

adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or pubert$ or prepubert$ or 

postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or preadolescen$ or juvenil$ or 

youth$ or emerging adult$ or underage$ or under-age$ or school$ or highschool$ or preschool$ or 

kindergar$ or nursery or nurseries or pupil$1 or pediatric$ or paediatric$ or peadiatric$)).ti. (339) 

40     (trans adj5 (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or girlhood$ or 

kid or kids or youngster$ or young$ people$ or young$ person$ or young$ adult$ or young$ man$1 

or young$ men$1 or young$ woman$ or young$ women$ or young$ male$1 or young$ female$ or 

adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or pubert$ or prepubert$ or 

postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or preadolescen$ or juvenil$ or 

youth$ or emerging adult$ or underage$ or under-age$ or school$ or highschool$ or preschool$ or 

kindergar$ or nursery or nurseries or pupil$1 or pediatric$ or paediatric$ or peadiatric$)).ab,kf. (397) 

41     (transchild$ or transminor$ or transboy$ or transgirl$ or transkid or transkids or transyoung$ 

or transyouth$ or transteen$ or transtween$ or transadoles$ or transjuvenil$).ti,ab,kf. (15) 

42     13 and 38 (9819) 

43     39 or 40 or 41 or 42 (10343) 

44     exp animals/ not humans/ (4823832) 

45     (editorial or news or comment or case reports).pt. or case report.ti. (3692318) 

46     43 not (44 or 45) (9429) 

47     limit 46 to english language (9029) 

 

Key to Ovid symbols and commands: 

$ Unlimited right-hand truncation symbol 

$N  Limited right-hand truncation - restricts the number of characters following the word to N 

ti,ab,kf,  Searches are restricted to the Title (ti), Abstract (ab), Keyword Heading Word (kf) fields 

.jn Searches are restricted to the Journal name field  

adj Retrieves records that contain terms next to each other (in the shown order) 

adjN Retrieves records that contain terms (in any order) within a specified number (N) of words of 

each other 

/ Searches are restricted to the Subject Heading field  

exp The subject heading is exploded 

pt. Search is restricted to the publication type field 

or/1-12 Combines sets 1 to 12 using OR 
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ABSTRACT
Background Increasing numbers of children and 
adolescents experiencing gender dysphoria/incongruence are 
being referred to specialist gender services. However, little is 
currently known about the proportions accessing different 
types of care and treatment following referral.
Aim This systematic review examines the range of care 
pathways of children/adolescents (under 18) referred to 
specialist gender or endocrinology services.
Methods Database searches were performed (April 2022), 
with results assessed independently by two reviewers. Peer- 
reviewed articles providing data for numbers of children and/
or adolescents at referral/assessment and their treatment 
pathways were included. A narrative approach to synthesis 
was used and where appropriate proportions were combined 
in a random- effects meta- analysis.
Results 23 studies across nine countries were 
included, representing 6133 children and/or 
adolescents with a median age at assessment of 
14–16 and overall a higher percentage of birth- 
registered females. Of those assessed, 36% (95% 
CI 27% to 45%) received puberty suppression, 51% 
(95% CI 40% to 62%) received masculinising or 
feminising hormones, 68% (95% CI 57% to 77%) 
received puberty suppression and/or hormones and 
16% (95% CI 10% to 24%) received surgery. No 
study systematically reported information about 
the full pathway or psychological care received by 
children/adolescents. Follow- up in many studies was 
insufficient or unclear. Reasons for discontinuation 
were rarely provided.
Conclusions Prospective studies with long- term 
follow- up reporting information about the full range 
of pathways are needed to understand what happens 
to children and adolescents referred to specialist 
gender services. Information about provision of 
psychological care is needed considering high rates of 
psychosocial difficulties in this population.
PROSPERO registration number CRD42021289659.

INTRODUCTION
Over the last 10- 15 years, increasing numbers of chil-
dren and adolescents experiencing gender incongru-
ence are being referred to specialist paediatric gender 
services.1 2 Literature also highlights changes in the 
demographics of referrals, with a much higher propor-
tion of birth- registered female adolescents now being 
referred.1 3 Many of those referred will experience 
gender dysphoria, which can cause significant distress.4 
Mental health difficulties, neurodevelopmental condi-
tions and psychosocial complexity are higher in 
referred children and adolescents compared with their 
peers who do not experience gender incongruence; 

the relationship between gender dysphoria and these 
co- occurring conditions is poorly understood.4–9

Specialist gender services are evolving to the 
changing demand for gender- related care by estab-
lishing new triage processes,10 developing multiple 
care pathways for those presenting with different 
needs,11 provision of psychological care by local 
mental health services11 12 and expanding provi-
sion.13 14 Uncertainties in the evidence base about 
the benefits, risks and long- term effects of care 
pathways and medical interventions for this popu-
lation are also driving these changes.15–23

WHAT IS ALREADY KNOWN?
 ⇒ Increasing numbers of children and adolescents 
experiencing gender dysphoria/incongruence 
are being referred for care at specialist 
paediatric gender services.

 ⇒ Several countries have or are modifying referral 
and care pathways and provision in response 
to increasing numbers of referrals, changing 
demographics and ongoing uncertainty about 
the benefits, risks and long- term effects of 
medical interventions for these children and 
adolescents.

 ⇒ Little is currently known about the trajectories 
and outcomes of children and adolescents 
referred to specialist gender services.

WHAT THIS STUDY ADDS?
 ⇒ Approximately two- thirds of adolescents 
referred to specialist gender services receive 
puberty suppression or hormones, although the 
rates vary considerably across services.

 ⇒ There is very little information about children/
adolescents who do not receive medical 
intervention, or about the psychological care 
received by those under the care of a specialist 
gender service.

 ⇒ Studies consistently report small proportions 
of adolescents who discontinue medical 
treatment; however, systematic reporting and 
reasons for discontinuation are rarely provided 
and follow- up periods are limited.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Prospective studies that follow up children 
into adulthood and report information about 
the range of pathways followed are needed 
to understand longer- term outcomes for those 
referred to specialist paediatric gender services.
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National and international guidelines have recently been 
developed or updated in response to these uncertainties and/or 
the changing demand for specialist care.11 12 24 25 Historically, 
a staged pathway was outlined first involving a comprehensive 
gender- related and psychosocial assessment and psychoeduca-
tional support, along with provision of psychological interven-
tions to address any co- occurring or contributory psychosocial 
difficulties identified.26 For adolescents experiencing gender 
dysphoria/incongruence that intensified during early puberty 
and who met the criteria for a diagnosis of gender dysphoria, 
puberty suppression could be considered. In later adolescence, 
masculinising or feminising hormones were considered for 
those continuing to medically transition, with surgical inter-
ventions delayed until adulthood. While this approach still 
broadly underpins current guidelines,11 12 24 25 27 there is a lack 
of consensus regarding access to medical interventions, with the 
latest World Professional Association for Transgender Health 
guideline containing no minimum age criteria or requirement 
for diagnosis of gender dysphoria,24 while in contrast the latest 
Swedish guideline outlines much stricter eligibility criteria and 
recommends that medical interventions are provided under a 
research framework due to uncertainties in the evidence base.12

Although a common care pathway is described by guidelines, 
little is known about the trajectories and outcomes for children 
or adolescents referred to specialist gender services. It is not 
known how many of those referred complete an assessment and 
access interventions, or how many leave services or discontinue 
treatment or subsequently ‘desist’ (no longer continue to expe-
rience gender dysphoria or incongruence), or how many who 
have started to medically transition will ‘de/re- transition’ (revert 
to living as their birth- registered sex or develop a new gender 
identity). This review aims to synthesise research reporting 
the care pathways for children and/or adolescents referred to 
specialist paediatric gender or endocrinology services, reporting 
the following:

 ► Number referred, assessed, diagnosed with gender dysphoria/
incongruence, considered eligible for medical intervention 
and subsequently receiving medical intervention.

 ► Number who later desist or detransition/retransition.
 ► Reasons why they leave the service pathway or cease the 

assessment and/or medical intervention.
 ► Provision of psychological care while under the care of a 

specialist gender service.

METHODS
The review forms part of a linked series of systematic reviews 
examining the epidemiology, care pathways, outcomes and 

experiences of children and adolescents experiencing gender 
dysphoria/incongruence and is reported according to the 
Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses guidelines.28 The protocol was registered on PROS-
PERO (CRD42021289659).29

Search strategy
A single search strategy was used comprising two combined 
concepts: ‘children’, which included all terms for children and 
adolescents; and ‘gender dysphoria’, which included associated 
terms such as gender incongruence and gender- related distress, 
and gender identity terms including transgender, gender diverse 
and non- binary. MEDLINE (online supplemental table S1), 
EMBASE and PsycINFO through OVID, CINAHL Complete 
through EBSCO, and Web of Science (Social Science Citation 
Index) were searched (13- 23 May 2021, updated 27 April 2022).

Inclusion criteria
Peer- reviewed articles that reported, at a minimum, the number 
of children and/or adolescents at referral/assessment and the 
number progressing to treatment in paediatric or adolescent 
gender/endocrinology services were included (table 1).

Selection process
Search results were uploaded to Covidence30 and screened inde-
pendently by two reviewers. Full texts for potentially relevant 
articles were retrieved and reviewed against the inclusion criteria 
by two reviewers independently. Disagreements were resolved 
through discussion.

Data extraction
Data were extracted into a prepiloted template by one reviewer 
and checked by another. Data were extracted from graphs using 
the PlotDigitizer tool (https://plotdigitizer.com/). Study quality 
was not formally assessed.

Synthesis
A narrative approach to synthesis was used and where appro-
priate proportions were combined in a random- effects meta- 
analysis using metaprop (Stata V.18), with variances stabilised 
using the Freeman- Tukey double arcsine transformation.31 The 
synthesis was performed by one reviewer and double- checked 
by another.

RESULTS
Our searches yielded 28 147 records, 3181 of which were iden-
tified as potentially relevant for the linked series of systematic 

Table 1 Inclusion and exclusion criteria

Population  ► Children and adolescents (ages 0–18) referred to paediatric or adolescent gender service or paediatric or adolescent endocrinology service that provides 
specialist gender- related healthcare.

 ► Articles reporting on child or adolescent populations or the combined population of children and adolescents were included.
 ► Mixed populations of adolescents and adults included if referred to child or adolescent gender service, eg, some services provide healthcare to age 24; or 

where data reported separately for all- age services.
 ► Studies of other selected subsamples were excluded, eg, those eligible for or receiving treatment, one gender group, or studies recruiting a specific or 

convenience sample.

Comparator  ► Any or none.

Variables  ► Article reports as a minimum the number of referred or assessed children and/or adolescents AND the progression of these children/adolescents to 
treatment.

Study design  ► Studies of any design or articles reporting data from gender services.
 ► Systematic or other literature reviews were excluded.

Publication  ► Published in the English language in a peer- reviewed journal.
 ► Conference abstracts and letters were excluded.
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reviews and for which full texts were reviewed. From these, 
there were 24 papers including 23 studies that met the inclusion 
criteria for this review (figure 1, online supplemental table S2).

Study characteristics
Studies included specialist gender services (n=14)32–46 or endo-
crinology services (n=9)47–55 in Australia (n=2),32 33 Canada 
(n=3),34 47 48 the Netherlands (n=4),36–39 50 Spain (n=2)40 41 
and the US (n=8),43–46 52–55 and single studies from Finland,49 
Israel,35 Scotland51 and the UK.42 Eight studies commented on 
the length of follow- up, but not at standardised points and so 
this varied for each person.34–39 41 42 51 The longest time from 
assessment to follow- up was 10 years, but this study also 
included some patients who had only recently been assessed 
and so they had limited follow- up within the same study.34 Most 
studies reporting follow- up times had a median of 1–2 years of 
follow- up.35 41 42 51 Studies included referrals/assessments from 
1972 to 2019, although most were from 2000 onwards.

Overall, 6133 children/adolescents were included across 
studies, with samples ranging from 38 to 1360. Nine studies 
included referred adolescents only,34 37 38 42 47–51 53 whereas others 
included all referrals. Two US45 46 and three Dutch37–39 50 studies 
likely included overlapping samples. The median age at referral 
was 14–15 and at assessment was 14–16. Most studies reported 
a higher percentage of birth- registered females compared with 
males (online supplemental table S2).

Referral, assessment, diagnostic and treatment pathways
Ten studies reported the numbers referred, whereas all reported 
the numbers assessed within services (table 2). The numbers 
being assessed ranged from 46% to 100% of those referred.

Seven studies reported both the numbers assessed and 
receiving a diagnosis of gender dysphoria/incongru-
ence.32 33 36 41 42 50 53 The numbers receiving a diagnosis 

ranged from 44% to 100% of those assessed. Less than half 
of the studies (n=11) reported the reasons why individuals 
either discontinued during the assessment process or did not 
receive a diagnosis, with studies that reported these often 
not distinguishing between these two outcomes. Reasons 
included the following: being referred for other reasons 
than gender dysphoria/incongruence, experiencing resolu-
tion of gender dysphoria or acceptance of gender incongru-
ence with ongoing counselling, no longer seeking medical 
treatment, not attending clinic after the first visit, coexisting 
problems interfering with the diagnostic process and/or 
might interfere with successful treatment, confusion about 
their gender identity and sexual orientation, being referred 
to mental health professionals, and being prepubertal and 
continuing with psychological counselling.

Five studies reported the numbers considered eligible or 
referred for further treatment out of the children/adoles-
cents receiving a diagnosis of gender dysphoria/incongru-
ence.32 33 36 42 50 This varied between studies, ranging from 
60% to 100% of those diagnosed and considered eligible 
for further treatment. Eighteen studies reported the total 
number of adolescents who started either puberty suppres-
sion and/or masculinising or feminising hormone inter-
ventions (referred to hereon as hormones). Of the 4797 
assessed in these 18 studies, 68% (95% CI 57% to 77%) 
received either puberty suppression and/or hormones; 
however, the proportions varied considerably between 
services (from 21%32 to 100%49) and there were differ-
ences between gender (60%; 95% CI 50% to 69%) and 
endocrine (83%; 95% CI 68% to 94%) services. Receipt of 
psychological treatment was unclear in most studies, and 
where it was reported the details of what this included and 
who received it were absent (online supplemental table 
S2).

Figure 1 Study flow diagram. P
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Interventions to suppress puberty
Twenty- one studies reported the numbers receiving puberty 
suppression from 13 specialist paediatric and 8 endocrinology 
services.32–43 45–49 51–55 Of the referred population, the pooled 
estimate was 36% (95% CI 23% to 51%, n=1677, 8 studies), 
with similar figures reported when focusing on those completing 
an assessment (36%; 95% CI 27% to 45%, n=4338, 21 studies) 
or diagnosed with gender dysphoria/incongruence (43%; 
95% CI 15% to 74%, n=938, 6 studies). Higher percentages 
were reported from those considered eligible for medical inter-
vention (75%; 95% CI 49% to 94%, n=1029, 9 studies).

The age at which children/adolescents received puberty 
suppression was between 9 and 18 years, with an average of 15. 
Three studies reported age by birth- registered sex, but inconsis-
tent results were found.33 36 51 Most studies did not report the 
reasons why individuals did not receive puberty suppression. 
Where the reasons were stated, they included needing more 
time, co- occurring psychiatric problems and/or psychological 
difficulties, lost to follow- up, and financial considerations, 
including not receiving coverage from insurance.

Seven studies reported the number of discontinuations and 
three reported the reasons why.32 33 36 39 46 48 51 Discontinuation 
with puberty suppression ranged from no patients32 to 8%.51 
Reasons for discontinuation included emotional distress, unde-
cided on gender, reidentifying or happy being birth- registered 
gender, side effects, not complying with treatment protocol and 
difficulties attending clinic/pharmacy for injection/medication. 
One study reported that six (8%) young people discontinued 
gonadotropin- releasing hormone analogues (GnRH- a) for 
puberty suppression following a median duration of 6 months 
(range 6- 18 months). Compared with those who continued with 
treatment, young people who discontinued had initiated treat-
ment at an older age and included a higher proportion of those 
with mental health conditions and autism spectrum condition.51

Masculinising and feminising hormone interventions
Nineteen studies reported the numbers receiving hormones 
from 11 specialist paediatric and 8 endocrinology 
services.32 33 35–41 43 45–49 51–55 Of the referred population, the 
pooled estimate was 43% (95% CI 19% to 69%, n=1076, 6 
studies), with slightly higher figures reported when focusing on 
those completing an assessment (51%; 95% CI 40% to 62%, 
n=4028, 19 studies) or diagnosed with gender dysphoria/
incongruence (52%; 95% CI 17% to 86%, n=737, 5 studies). 
Higher percentages were reported from those considered 
eligible for medical intervention (65%; 95% CI 36% to 89%, 
n=837, 7 studies). Few studies provided a breakdown of those 
who progressed to hormones following puberty suppression and 
those who started hormones as their first medical intervention.

The age at which adolescents received hormones was between 
13 and 19 years, with an average age of 17. Three studies 
reported age by birth- registered sex, but inconsistent results 
were found.33 36 51 Most studies did not report the reasons why 
eligible individuals did not receive hormones. Where reasons 
were stated, they included being close to 18 when court approval 
is not required within the specific country, family not supporting 
treatment, financial considerations including not receiving 
coverage from insurance, delaying interventions for fertility 
preservation or other reasons, not wishing to receive hormone 
treatment, and needle phobia.

Six studies reported whether hormones were continued or 
discontinued, all reporting either no discontinuations or one or 
two individuals discontinuing.32 33 35 46 48 51 Four of these reported 

the reasons or context.35 46 48 51 In one study, a single person 
stopped treatment after 4 months as their gender dysphoria had 
resolved.51 In another, two discontinued, with one reverting to 
living as their birth- registered sex and the second continuing to 
take GnRH- a while exploring an emerging gender identity.46 In 
the third study, two birth- registered males who had been taking 
GnRH- a and low- dose oestrogen for 3 months decided not 
to transition. In the final study, three birth- registered females 
stopped treatment temporarily (two due to psychiatric diffi-
culties and one due to distress over androgenic alopecia) but 
reported later resuming.48

Surgical interventions
Nine studies reported the numbers receiving surgical interven-
tions from the referred/assessed populations of eight specialist 
paediatric and one endocrinology service.35 37 39 40 43–46 48 A 
Dutch study reported that of those treated with hormones 
for at least 1.5 years and were at least 18 years old, 78.2% 
received surgery (actual numbers were not reported).39 For the 
remaining eight studies, the pooled estimates for those adoles-
cents receiving surgical interventions varied from 16% to 34% 
across the different stages; referred 24% (95% CI 17% to 31%, 
n=719, 3 studies), assessed 16% (95% CI 10% to 24%, n=1488, 
8 studies) and eligible for medical intervention 34% (95% CI 
28% to 40%, n=236, 2 studies). Six studies reported the types 
of surgery received and included chest, facial feminisation and 
genital surgery.35 39 40 43 44 48

Three studies commented on the age at the time of 
surgery.35 44 48 A US study reported that 57 (of 89) had surgery 
before they were age 18.44 An Israeli study reported that the 
median age of 15 birth- registered females who had mastectomy 
was 17.6 (range 15–19).35 In the same study, two birth- registered 
males had breast augmentation and two had vaginoplasty at age 
over 18. Finally, in a Canadian study, nine people had mastec-
tomy at a median age of 18.1 (range 15–22), six had hysterec-
tomy and salpingo- oophorectomy at a median age of 18.9 (range 
17–22), and two had penectomy, orchidectomy and vaginoplasty 
at 18 and 21 years of age.48

DISCUSSION
This review of 23 studies from nine countries found that chil-
dren and adolescents referred to or assessed in specialist paedi-
atric gender and endocrinology services leave the care pathway 
at all stages following referral for multiple reasons. However, 
the numbers leaving at each possible stage of care were rarely 
reported, and follow- up in many studies was insufficient or 
unclear and in others varied considerably, with some partici-
pants followed up for several years while others had only just 
completed assessment, meaning their subsequent care trajecto-
ries were not reported. Few studies provided information about 
adolescents who completed assessment but did not subsequently 
receive medical intervention, estimated to be around a third of 
those entering assessment with differences between gender and 
endocrine services. No study provided clear information about 
psychological care received by children/adolescents under the 
care of gender services.

There is mixed and partial evidence about the numbers of 
children completing an assessment or receiving a diagnosis of 
gender dysphoria or incongruence. Most studies did not report 
the numbers referred, instead starting with the numbers assessed. 
Given increasing referral numbers and waiting times, a better 
understanding of the needs of all children/adolescents referred 
would provide needed insights into service provision.56
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Studies published more recently have systematically exam-
ined data on assessment and treatment pathways for national 
services in the Netherlands56 57 and the UK.58 59 However, only 
one reported data on those not completing assessment, which 
was presented for different time periods and age at first visit 
(range 6%–38%).56 Of 1401 adolescents who were eligible for 
puberty suppression, 882 (63%) received this, with higher rates 
in birth- registered females compared with males (73% vs 47%). 
Of 707 adolescents who received GnRH- a and were eligible 
for hormones during follow- up, 93% progressed. Only three 
adolescents received hormones without first receiving GnRH- a. 
A second Dutch study reported a similarly high progression from 
GnRH- a to hormones (98%).57

The recent UK studies report data for a subset of adolescents 
who had been under the care of a national paediatric gender 
service and were subsequently referred onto the endocrine 
pathway within the service.58 59 Of 439 adolescents referred with 
a view to start medical intervention, 431 (98%) commenced 
GnRH- a and 8 (2%) commenced hormones only. At follow- up 
of 2–3 years, 183 (42%) had progressed to hormones after 
receiving GnRH- a.59 In this review, an average of 36% and 51% 
of those assessed received puberty suppression and hormones, 
respectively, which differ from the more recent UK and Dutch 
studies. Having said that, the pooled estimate presented here for 
those receiving either treatment was 69%, which was similar to 
the proportion starting GnRH- a in the Netherlands, with study 
authors concluding that GnRH- a may be used as the start of 
transition rather than being seen as an extension of the diag-
nostic phase. Overall, there was considerable variation between 
services, which likely reflects country differences in intervention 
criteria, regulations, insurance coverage and clinical practice, 
as well as whether services focus on medical interventions or 
provide care to children and adolescents across the care pathway.

In both the UK and the Netherlands, a similar approach 
is followed, with most adolescents first receiving puberty 
suppression before progressing to masculinising/feminising 
hormones.56 57 59 However, a recent study of 434 adolescents 
who had at least two encounters for gender- related care in the 
US Military Healthcare System found no association between 
GnRH- a use and subsequent hormone initiation, with 16.1% 
prescribed GnRH- a and 46.4% prescribed hormones within 1 
year of the initial encounter and 88.3% within 4 years.60 Few of 
the reviewed studies provided clarity about which adolescents 
who received hormones had first received puberty suppression, 
although many reported a higher proportion of adolescents 
receiving hormones than those receiving puberty suppres-
sion. In wider research, little is known about any difference in 
outcomes for adolescents who start hormones with or without 
first receiving puberty suppression.15

Discontinuation of medical treatments was similar across 
reviewed studies. In the seven studies reporting data for 
puberty suppression, discontinuation ranged from no patients 
to 8%. In the recent Dutch study, five (0.8%) birth- registered 
females and nine (3.4%) birth- registered males discontinued 
treatment during follow- up, and in the UK 30 (7%) adoles-
cents consenting to GnRH- a did not start or discontinued treat-
ment.56 For masculinising/feminising hormones, six studies 
reported discontinuation, with very low rates (0–2 individ-
uals) reported.57 High rates of continuation were also reported 
in the recent Dutch study, with 98% still prescribed them at 
follow- up (average 3.2 years for birth- registered females, 6.1 
years for birth- registered males), and the UK study which found 
no discontinuation at 2–3 years of follow- up.59 A second UK 
study which reported discharge outcomes (length of follow- up 

unclear) found that of 1089 adolescents referred to the endo-
crine pathway, 90 (8.3%) stopped identifying as gender incon-
gruent, 58 (5.3%) of whom had started puberty suppression 
or hormones and subsequently stopped these and reverted to 
their birth- registered sex.58 The lack of reporting on reasons 
for discontinuation makes drawing conclusions problematic. 
Longer- term follow- up into adulthood is necessary to under-
stand trajectories more comprehensively. Detransitioning has 
been reported to occur on average around 3.9 years later,61 
with expressions of regret reported as ranging between 3.8 and 
22 years after transition.39 62

There was variation in the percentages of referred, assessed 
and eligible for medical intervention populations receiving 
surgical interventions (16%–34%). However, the numbers 
receiving surgery were only at the observation point, which was 
often unclear and/or relatively short, and therefore unlikely to 
include surgery received later in adulthood, which is often when 
it occurs. A Spanish study reported the numbers receiving and 
waiting for surgery (36 received surgery and 46 were awaiting 
surgery), which combined would lead to a much higher propor-
tion of adolescents going on to receive surgery.40 Numbers 
receiving surgery are also likely to differ by country due to 
different regulations, insurance coverage, service provision 
and the clinical guideline informing practice. A key difference 
is whether adolescents under the age of 18 are considered for 
surgery. However, only three of the nine studies reporting infor-
mation on surgery provide this detail.35 44 48 These studies suggest 
surgery is relatively common among adolescents under the age 
of 18. However, in the recently published Dutch study, surgery 
is only provided to young people aged 18 or over.56 Longer- term 
follow- up is therefore required to gain a fuller picture about the 
proportion of children/adolescents who go on to request and 
receive surgery to modify their bodies.

Like the studies reviewed here, these more recent studies do 
not report systematic information about any psychological care 
provision. In some countries, there is now an expectation that 
psychological care is provided by local mental health services, 
in part due to increasing demand for specialist gender services.11 
At the same time, clinical guidelines recommend that psycholog-
ical care for this population is provided by professionals with 
expertise in gender development and gender dysphoria/incon-
gruence.24 63 Currently, there is limited understanding about 
the provision of psychological care for children and adoles-
cents experiencing gender dysphoria/incongruence by specialist 
gender or local mental health services, or about professional 
competence in this area of practice. There is also little evidence 
about the effectiveness of psychosocial interventions for this 
population.23 40

Strengths and limitations
Strengths include a published protocol with robust search 
strategies and comprehensive synthesis. As searches were 
conducted to April 2022 this review does not include more 
recently published studies; as this is a rapidly evolving area 
this is a limitation. Pooled estimates for each stage of the care 
pathway must be interpreted with caution due to inadequate 
and/or unclear reporting of follow- up and studies not reporting 
data on the full care pathway, in particular not reporting the 
numbers referred. This review did not extract information 
about fertility care for adolescents, which was reported by few 
of the identified studies and has been examined in separate 
studies.64–67
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CONCLUSION
This review aids our understanding of the assessment and treat-
ment trajectories of children and adolescents who are referred 
to specialist gender and endocrinology services, showing chil-
dren/adolescents leave at different stages, suggesting there is not 
just one care pathway. However, prospective studies that follow 
up children into adulthood and report information about all 
possible trajectories and outcomes are needed. A better under-
standing is also needed about what care is provided to around 
a third of adolescents who undergo assessment within a gender 
service but do not go on to receive medical intervention. Infor-
mation about provision of psychological care is needed, partic-
ularly considering the high prevalence of mental health and 
psychosocial difficulties in this population.
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Supplementary Table S1: Final search strategy for Ovid MEDLINE  

 

1     exp Child/ or Child Behavior/ or Child Health/ or Child Welfare/ or Psychology, Child/ or 

Child Psychiatry/ or Child Health Services/ or Child Development/ (1984459) 

2     Minors/ (2638) 

3     (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or girlhood$ or kid or 

kids or youngster$ or emerging adult$).ti,ab,kf,jn. (1862660) 

4     (young$ adj (people$ or person$1 or adult$ or man$1 or men$1 or woman$ or women$ 

or male$1 or female$1)).ti,ab,kf,jn. (224878) 

5     pediatrics/ (55388) 

6     (pediatric$ or paediatric$ or peadiatric$).ti,ab,kf,jn. (543516) 

7     Adolescent/ or Adolescent Behavior/ or Adolescent Health/ or Psychology, Adolescent/ or 

Adolescent Psychiatry/ or Adolescent Health Services/ or Adolescent Medicine/ or Adolescent 

Development/ (2088552) 

8     Puberty/ (13562) 

9     (adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or pubert$ or prepubert$ 

or postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or preadolescen$ or juvenil$ 

or youth$ or underage$ or under-age$).ti,ab,kf,jn. (522801) 

10     Schools/ or Schools, Nursery/ (42221) 

11     exp Child Day Care Centers/ or Child Care/ (11287) 

12     (school$ or highschool$ or preschool$ or kindergar$ or nursery or nurseries or 

pupil$1).ti,ab,kf,jn. (356157) 

13     or/1-12 (4333601) 

14     Gender Dysphoria/ (581) 

15     "Sexual and Gender Disorders"/ (79) 

16     Transsexualism/ (3895) 

17     Transgender Persons/ (3835) 

18     Health Services for Transgender Persons/ (152) 

19     exp Sex Reassignment Procedures/ (969) 

20     "Sexual and Gender Minorities"/ (4924) 

21     ((gender$ and dysphori$) or (gender$ adj5 incongru$) or sexual dysphori$).ti,ab,kf. 

(1784) 

22     (gender$ adj (disorder$ or identi$)).ti,ab,kf. or (gender identity/ and dysphori$.ti,ab,kf.) 

(4568) 

23     (GID or GIDS or GIDC or GIDCS).ti,ab,kf. (456) 

24     (gender$ adj5 (confusion or confused or questioning or distress$ or discomfort)).ti,ab,kf. 

(980) 

25     (gender$ adj5 (minority or minorities)).ti,ab,kf. (1593) 

26     (gender$ adj5 (variant$ or variance$ or nonconform$ or non-conform$ or diverse or 

diversity or atypical$)).ti,ab,kf. (3409) 

27     (non-binary or nonbinary or enby or genderqueer or gender-queer or neutrois).ti,ab,kf. 

(796) 

28     (agender$ or genderless$ or gender-less$ or genderfree or gender-free or ungender$ 

or un-gender$ or non-gender$ or nongender$ or bigender$ or bi-gender$ or dual gender$ or 

dualgender$ or demi-gender$ or demigender$ or genderfluid$ or gender-fluid$ or trigender$ 

or tri-gender$).ti,ab,kf. (315) 
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29     two spirit$.ti,ab,kf. (84) 

30     (trans adj3 (female$ or feminin$ or woman$ or women$ or male$1 or man or mans or 

men or mens or masculin$ or person$1 or peopl$ or population$ or individual$)).ti,ab,kf. 

(1362) 

31     (transgend$ or trans-gend$ or transex$ or transsex$ or trans-sex$ or transfemale$ or 

transfeminin$ or transwom$ or transmale$ or transman$ or transmasculin$ or transmen$ or 

transperson$ or transpeopl$ or transpopulation$ or transindividual$).ti,ab,kf. (10832) 

32     (trans adj3 identi$).ti,ab,kf. or (gender identity/ and trans.ti,ab,kf.) or (trans and 

dysphori$).ti,ab,kf. (1447) 

33     (crossgender$ or cross-gender$ or crossex$ or crosssex$ or cross-sex$).ti,ab,kf. (836) 

34     ((sex or gender$) adj3 (reassign$ or re-assign$ or affirm$ or confirm$ or 

transition$)).ti,ab,kf. (3963) 

35     ((gender$ or sex) adj (change or changes or changing or changed)).ti,ab,kf. (825) 

36     (detransition$ or de-transition$ or desister$ or de-sister$).ti,ab,kf. (134) 

37     ((desist$ or persist$) adj5 (transition$ or trans or dysphori$)).ti,ab,kf. (823) 

38     or/14-37 (28731) 

39     (trans and (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or 

girlhood$ or kid or kids or youngster$ or young$ people$ or young$ person$ or young$ adult$ 

or young$ man$1 or young$ men$1 or young$ woman$ or young$ women$ or young$ male$1 

or young$ female$ or adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or 

pubert$ or prepubert$ or postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or 

preadolescen$ or juvenil$ or youth$ or emerging adult$ or underage$ or under-age$ or 

school$ or highschool$ or preschool$ or kindergar$ or nursery or nurseries or pupil$1 or 

pediatric$ or paediatric$ or peadiatric$)).ti. (339) 

40     (trans adj5 (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or 

girlhood$ or kid or kids or youngster$ or young$ people$ or young$ person$ or young$ adult$ 

or young$ man$1 or young$ men$1 or young$ woman$ or young$ women$ or young$ male$1 

or young$ female$ or adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or 

pubert$ or prepubert$ or postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or 

preadolescen$ or juvenil$ or youth$ or emerging adult$ or underage$ or under-age$ or 

school$ or highschool$ or preschool$ or kindergar$ or nursery or nurseries or pupil$1 or 

pediatric$ or paediatric$ or peadiatric$)).ab,kf. (397) 

41     (transchild$ or transminor$ or transboy$ or transgirl$ or transkid or transkids or 

transyoung$ or transyouth$ or transteen$ or transtween$ or transadoles$ or 

transjuvenil$).ti,ab,kf. (15) 

42     13 and 38 (9819) 

43     39 or 40 or 41 or 42 (10343) 

44     exp animals/ not humans/ (4823832) 

45     (editorial or news or comment or case reports).pt. or case report.ti. (3692318) 

46     43 not (44 or 45) (9429) 

47     limit 46 to english language (9029) 
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Author Setting Population Data collection 
period Follow-up period Referred Assessed Age at referral / 

assessment
BR-sex at referral / 
assessment Diagnosis / outcome of assessment Reasons for discontinuing assessment Receipt of psychological treatment Eligible / referred for 

hormone treatment Reasons for not seeking or receiving treatment Started hormone treatment Receipt of puberty / menstrual suppression Reciept of masculinising/feminising hormones Continuation / discontinuation of hormone treatment Reasons for discontinuing treatment Receipt of surgery

Hewitt 2012

Gender identity clinic in tertiary 
paediatric referral centre at the 
Royal Children’s Hospital, 
Melbourne, Victoria

Children and adolescents 
age 0-17 referred to clinic 
for gender dysphoria.

Referred between 
2003 and 2011 Follow-up ranged from 0 to 8.2 years 39 39 NR NR

18 were pre-adolescent and continued with psychological counselling.

21 (13 brm, 8 brf, age 10.0 (4.13)) were approaching puberty or pubertal, and were 
referred for diagnosis of GD. Of these, 4 experienced resolution of GD or acceptance of 
gender variance with ongoing counselling and 17 experienced persistent GD with 
increased distress at puberty.

N/A
18 of the 39 were pre-adolescents 
who continued to have developmental 
psychological counselling

17

11 made or planned to make 
application to Family Court 
for treatment

Reasons for not seeking court-approved hormone treatment 
included: n=2 age close to 18 (court approval not required); n=2 
court financial cost; n=1 family not supporting treatment; n=1 
purchased oestrogen independently.

8 in total
  7 received court approved treatment (3 brm, 4 brf)
  1 brm purchased oestrogen independently

5 initiated before completion of puberty.

6 (4 received GnRH-a and CSH; 2 received GnRH-a only). 
Initiated age 10–16.

1 received oestrogen and progesterone then 
medroxyprogesterone acetate for menstrual suppression 
before phase 1 treatment with GnRH-a.

6 (4 received both GnRH-a and CSH; 2 received CSH only). 
Initiated age 15.6–16.

All patients who had GnRH-a went on to have CSH.

Follow-up (ranging from 0–8.2 years) showed that no patient has 
ceased hormone treatment.

N/A NR

Tollit 2021

Gender identity clinic in tertiary 
paediatric referral centre at the 
Royal Children’s Hospital, 
Melbourne, Victoria

Children and adolescents 
age 0-17 referred to clinic 
with self-reported gender 
incongruence or seeking 
clinical guidance regarding 
their gender, and attended 
their first appointment 
within the study period.

First seen between 
January 2007 and 
December 2016

NR 359 359

Referral: All *14.3 [3.6  
to 18.1] brf *14.8 [3.6 
to 18.1] brm *12.4 
[3.8 to 17.9]

Referral: 166 (46.4%) 
males and 193 (53.8%) 
females

291 (81.1%) diagnosed with gender dysphoria (DSM-5).

41/356 (11.5%) changed gender identity over time; brm 21/165 (12.7%) and brf 20/191 
(10.5%). Of those who were transgender at presentation 3.5% and 2.6% later identified 
as cisgender and non-binary respectively. Of the 26 patients who identified as non-binary 
at presentation, 31% later identified as transgender and 11.5% as cisgender.

NR NR 234 (112 brf, 122 brm)

23 patients (9.8%) received both GnRH-a and CSH
31 (13.2%) received GnRH-a alone
25 (10.7%) received CSH alone
79 patients (33.8%) received either GnRH-a and/or CSH
57 brf (50.9%) received menses suppression, and 7 brm 
(n= 7, 5.7%) were treated with anti-androgens
Overall, 73/112 (65.2%) brf had at least one form of 
medical treatment and 45/122 of brm (36.9%); 39 
received menses suppression or anti-androgens only. 

No children received any medical treatment
GnRH-a treatment: brm in the young adolescent group 
(10-16) (45.5%) and adolescent group (16+) (43.6%), brf 
10-16 (17.2%) and 16+ (14.7%) 
55.2% brf in 10-16 and 60.3% in 16+ received medication 
to suppress their menses
CSH treatment: 34.6% brm treated with oestrogen and 
41.2% brf treated with testosterone; 1 assigned female 
<16 years accessed CSH

54/234 (23%) GnRH-a; brm 39/122 (32%) and brf 15/112 
(13.4%) and 39/234 menses suppression or anti-
androgens only.

Average age at initiation of GnRH-a was *14.7 [3.5, 10.3-
17.8]. For brm *15.0 [3.5, 10.3-17.2] and for brf *14.1 (4, 
10.8-17.8).

Average age at initiation of menses suppression in brf was 
*15.6 [2.3, 10.0-18.1].

Average age at initiation of anti-androgens in brm was 
*16.8 [3, 11.2-19.0].

48/234 (20.5%) CSH; brf 29/112 (25.9%) more likely to 
receive hormones than brm 19/122 (15.6%).

Average age at initiation was *17.4 [1.3, 14.8-18.8]. For 
brm *18.0 [1, 14.8-18.3] and for brf *17.0 [1.6, 15.1-
18.8].

Single patient stopped GnRH-a without progressing to hormones

Single patient stopped CSH unexpectedly
NR NR

Chiniara 2018

Large paediatric gender clinic at 
Hospital for Sick Children, 
Toronto. Medical clinic developed 
towards meeting medical needs of 
transgender adolescents.

Adolescents (age 12-18) 
presenting to clinic. 
Eligibility presence of 
gender dysphoria and 
desire for medical 
treatment.

Initial appointments 
from January 2014 to 
June 2016

Treatment initiation during study 
period 218 203 Assessment: brf 16.3 

(1.63), brm 16.1 (1.7).
156 (76.8%) brf, 47 
(23.2%) brm

12 adolescents did not follow up at the clinic after the first visit.

3 adolescents who were assessed were not included in the analysis because their initial 
visit had occurred at another clinic.

NR NR NR NR NR 115 treated with GnRH-a during study period. 75 received hormones during the study period. NR NR NR

Khatchadourian 
2014

British Columbia Children's 
Hospital Transgender Programme - 
multidisciplinary team approach 
providing medical care and 
psychosocial support where 
adolescents referred from broader 
gender clinic.

Adolescents referred to 
programme for medical 
therapy. Eligibility criteria 
at least Tanner stage 2 and 
confirmed diagnosis of 
gender dysphoria.

Seen from January 
1998 to December 
2011

NR NR 84 Assessment: 16.6 (2.2) 45 (53.6%) brf, 39 
(45.4%) brm NR NR Most were receiving psychotherapy NR NR NR

27 (32%) started GnRH-a (15 (33.3%) brf and 11 (29.7%) 
brm). Mean age at initiation 14.7 (1.9). 10 (37%) at 
Tanner stage 2-3 and 16 (59%) 4-5 (1 not reported).

12 received GnRH-a at first visit. Median time from first 
visit to treatment 0.2 month (range 0-3.2).

25 (67.6%) brm took spironolactone as alternative to 
GnRH-a (mean age 17.6 (1.9), all at Tanner stage 4-5).

63 (75%) adolescents treated during study period. 39 
(87%) brf and 24 (65%) brm. Mean age 17.4 (1.9). 7 (11%) 
at Tanner stage 2-3 and 53 (84%) at 4-5 (3 not reported).

19 transitioned from GnRH-a (14 brf, 5 brm). Median time 
from GnRH-a initation to CSH start 11.3 months (range 
2.2-42).

15 received treatment at first visit. Median time from first 
visit to treatment 4.6 months (range 0-42).

GnRH-a: Of the 14 brf who progressed to CSH, 7 continued GnRH-a 
and 7 stopped after median 3 years (0.2-9.2). Of the 5 brm, 1 
discontinued GnRH-a.

Of other 6 brm, 3 discontinued GnRH-a. Data for remaining brf not 
reported.

Cross-sex hormones: no patient  discontinued permanently. 3 brf 
stopped temporarily (2 due to psychiatric difficulties, 1 due to 
distress over androgenic alopecia) but later resumed.

GnRH-a: Of those who progressed to CSH, GnRH-a 
was stopped at time of surgery (n=5), at start of CSH 
(n=2), due to side effects of GnRH-a after 2 months 
of treatment (n=1).

Of 3 who discontinued GnRH-a monotherapy, 1 
stopped after a few months due to emotional 
lability, 1 stopped but still wanted CSH (reason for 
stopping GnRH-a not reported), 1 was undecided on 
gender at initiation of treatment and discontinued 
after 13 months and chose not to pursue transition.

9 (21.4%) brf had mastectomy 
(median age 18.1, range 14.9-
22.1) during observation 
period. Of these 9, 6 
proceeded to hysterectomy 
and salpingo-oophorectomy 
(median age 18.9, range 16.5-
22.3). 1 other had 
hysterectomy and salpingo-
oophorectomy (no 
mastectomy).

1 brm underwent elective 
breast-augmentation
surgery and tracheal shaving. 
Two had penectomy, 
orchidectomy, and 
vaginoplasty (at 18 and 21
years of age) during 
observation period.

Zucker 2010

The Gender Identity Service, which 
is housed within the Child, Youth, 
and Family Program at the Centre 
for Addiction and Mental Health, 
Toronto

Adolescents referred 
consecutively to and then 
assessed by the service.

Referred and 
assessed from 2000 
to 2009

Longest time from assessment to 
follow-up was 10 years. Some 
patients had only recently been 
assessed.

165 109 Assessment: 16.8 (1.7) 55 (50.5%) brf, 54 
(49.5%) brm

109 were assessed for gender dysphoria - outcome not reported.

56 of 165 adolescents were referred and assessed for other reasons: tranvestic fetishism 
without co-occuring gender dysphoria (n=35), cross-gender behaviour with no explicit 
desire to be opposite sex and no differentiated sexual orientation (n=6), sexual minority 
adolescents referred due to parental concern and/or psychosocial or sexual problems 
(n=15).

N/A NR

66/109 (60.6%) were 
recommended
for puberty suppression (41 
(74.5%) brf, 25 (46.3%) brm). 
Mean age 17.01 (1.74).

Of the 43 not recommended 
(14 brf, 29 brm, mean age 
16.59 (1.74)), 5 brm were later 
recommended for puberty 
suppression.

8 adolescents (6 brf and 2 brm) decided against treatment.

2 adolescents (brm) did not receive recommendation for 
treatment as did not attend feedback session.

Unknown for 11 (8 brf, 3 brm) due to no follow-up.

Of the remaining 45, 5 patients were already receiving 
treatment at baseline (3 brf receiving csh, 2 brm receiving 
either puberty suppressing treatment or started csh).

The other 40 started treatment following 
recommendation (23 brf, 16 brm).

1 brm who was not recommended for treatment 
received puberty suppresing treatment via a therapist.

40 of those recommended, started puberty suppressing 
treatment (23 brf, 16 brm) and 2 had received this at 
baseline.

Status of 5 later recommended unknown. 1 additional 
brm not recommended for treatment received puberty 
suppressing treatment via a therapist.

NR NR NR NR

Vehmas 2021 Adolescent gynecology clinic at 
Helsinki University Hospital 

Referred to gender identity 
service due to symptoms 
of gender dysphoria 
before the age of 18 years, 
subsequently diagnosed 
with gender dysphoria (ICD-
10) and further referred to 
the adolescent gynecology 
clinic at Helsinki University 
Hospital for CSH.

Referred between 
January 2011 and 
December 2018

NR NR 124 Assessment: *17.7 [14 
to 19.8]

104 (83.9%) brf and 20 
(16.1%) brm NR NR NR 124 N/A 124

44 brf prescribed lynestrenol (a progestin regimen) to 
suppress menstruation.

At assessment, 12 brf had already used a progestin / 
contraceptive to suppress or prevent menstruation.

124 started hormone treatment (no data provided)

At assessment, 3 brm reported use of under-the-counter 
hormonal treatment (included estradiol, cyproterone 
acetate and spironolactone)

NR NR NR

Segev-Becker 
2020

Israeli Paediatric Gender 
Dysphoria Clinic at Dana-Dwek 
Children's Hospital in Tel Aviv 
Medical Centre 

Consecutive children and 
adolescents with gender 
dysphoria (DSM 5) less 
than 18.

Referred between 
March 2013 and 
December 2018

Median follow up duration was 1.2 
years (range 0 to 5.1 years) 106 106

Referral: *15.5 [4.6 to 
18.5] 

Prepubertal group 
(n=10): *7.9 [4.3 to 
10]

Pubertal group (n=96): 
brf 15.9 (1.7) and brm 
15.2 (1.7)

47 (44.3%) brm and 59 
(55.7%) brf 

Prepubertal group: 9 
brm and 1 brf

Pubertal group: 38 brm 
and 58 brf

The majority of patients had been evaluated prior to referral and diagnosed with gender 
dysphoria according to the DSM-5 criteria prior to their first visit to the gender clinic. 
Those without a diagnosis were referred to mental health professionals experienced in 
child and adolescent gender development. Pre-pubertal children (n=10; brm=9 and brf=1) 
were also offered psychological support.

NR NR 96 NR 77 77 (80%) GnRH-a at 15.6 (1.6, range 11 to 18.5)

61 either concurrently or later (age 16.5 (1.3), range 13 to 
18.9).

2 brm receiving GnRH-a and low dose oestrogen for 3 months 
discontinued.

19 patients chose not to pursue masculinising/feminising hormones 
at the time of analysis.

Discontinuation reasons: both chose not to 
continue to transition (1 autism spectrum condition, 
1 homosexual male who was lost to follow up).

Reasons for not starting masculinising / feminising 
hormones: Lack of complete GD diagnosis (n=12), 
lack of parental consent (n=3), delaying for fertility 
preservation (n=1) and others (n=3).

15 brf underwent breast 
reduction at *17.6 [15.3 to 
19.3], 2 brm underwent breast 
augmentaion and 2 brf 
underwent a vaginoplasty at 
>18.

Arnoldussen 
2020

Specialised gender identity clinic  - 
Center of Expertise on Gender 
Dysphoria at VU University 
Medical Center in Amsterdam. 

All consecutively referred 
adolescents registered at 
clinic who could be 
potentially eligible for 
medical interventions.

Referred and 
registered between 
2000 and 2016

NR 1072 965 completed 
assessment

Assessment: 14.6 
(2.2), range 10.1–18.1 
years

668 (62.3%) brf, 404 
(37.7%) brm

908 (84.7%) were diagnosed with a form of gender dysphoria (using DSM-IV-TR between 
2000 and 2014, and DSM-5 from 2015). 57 (5.3%) were not diagnosed. % of referred with 
diagnosis per year ranged from 75% to 97.4%.

For 107 (10%) the diagnostic process ended early so diagnosis remained unknown.

For the majority, adolescents ended 
process due to discontinued wish for 
medical treatment. For a minority, 
psychologist ended process because 
psychological/social problems 
interfered with diagnostic assessment.

NR 908 (diagnosed) NR
Mean % of adolescents diagnosed with gender dysphoria 
who started either treatment was 77.7% (range per year 
53.8-94.9%). 846 extracted from graph.

NR NR NR NR NR

Brik 2020
Curium-Leiden University
Medical Centre gender clinic in 
Leiden.

Children and adolescents 
registered at the clinic.

Started GnRH-a 
between Nov 2010 
and 1 Jan 2018.

Follow-up to July 2019. NR 269 (registered) NR NR

214 of those registered were pubertal and within appropriate age range for treatment. 
Of these, 39 were not diagnosed with gender dysphoria, 9 had co-existing problems that 
interfered with diagnostic process and/or might interfere with successful treatment, 10 
diagnostic evaluation ongoing, 9 had stopped attending assessment appointments.

NR

11 adolescents who received 
prolonged GnRH-a treatment because 
of mental health and/or psychosocial
problems had regular (approximately 
monthly)
appointments with a psychologist at 
the gender clinic (n = 5) and/or 
received support from a local MHP (n = 
9) during this period.

147 4 did not wish to receive hormone treatment 143

143 received GnRH-a (38 brm median age 15.0 [range 
11.1-18.6], 105 brf age 16.1 [10.1-17.9]).

Median duration was 0.8 years (range 0.3–3.8). Prolonged 
use in 20 adolescents (3 brm, 17 brf) - reasons reported in 
paper.

125 progressed to hormones at the service: 36 brm 
(median age 16.2 (range 14.5-18.6)) after 1.0 (0.5-3.8) 
year of GnRH-a; and 89 brf (median age 17.1 (14.9-18.8)) 
after 0.8 (0.3-3.7) years.

6 not yet eligible, 6 referred to another gender clinic (1 
needed more time to decide, 5 not yet eligible), 1 later 
started as adult, 5 did not want treatment.

9 (1 brm, 8 brf) discontinued GnHR-a after a median duration of 0.8 
years (0.1-3.0).

Discontinuation of masculinising/feminising hormones not reported.

5 (4 brf, 1 brm) no longer wanted medical 
treatment. 1 brf decided she did not want to live as 
a boy but dreaded breast development and 
menstruation; 1 brf still felt like a man but was 
happy to be "just me instead of a he or a she"; 1 brf 
felt in between genders; 1 brf expressed an inner 
feeling that she was a woman during treatment; 1 
brm indicated he was happy living as a man.

2 later started masculinising/feminising hormones (1 
as adolescent, 1 as adult), 1 re-started GnRH-a after 
5 months and progressed to hormones, and 1 still 
wanted hormones but was not yet eligble. Of these 
2 experienced side-effects from GnRH-a, 1 stopped 
treatment due to severe nausea and rapid weight 
loss 2.2 years into treatment - no cause determined, 
and 1 stopped due to difficulties attending 
clinic/pharmacy for injection/medication.

NR

de Vries 2011 
and de Vries 
2014

Center of Expertise on Gender 
Dysphoria, VU University Medical 
Center, Amsterdam

Consecutively referred  
adolescents.

Considered eligible 
for medical 
intervention between 
2000
and 2008 

To 2009 for masculinising or 
feminising hormones (de Vries 2011). 
To 2012 for surgery (de Vries 2014).

196 196 NR NR NR NR

Treated adolescents were all regularly 
seen by one of the clinic’s 
psychologists or psychiatrists. No 
other details provided.

140 NR
140 (111 prescribed GnRH-a and followed-up in the study 
plus 29 who were age 16 and over so started 
masculinising/feminising hormones) 

111 prescribed GnRH-a (mean age at initiation for 70 who 
progressed to CSH during study 14.8 (1.9)).

Of 111 who started GnRH-a, 70 subsequently started 
hormones up to 2009 (33 brm, 37 brf, mean age at 
initiation 16.6 (1.9)).

Another 29 who were age 16 and over at diagnosis were 
prescribed hormones without first receiving puberty 
suppression.

NR NR

Of 70 who started hormones, 
62 had undergone surgery (1 
brm died from postsurgical 
problems); 3 were not eligible 
for surgery; 5 surgical status 
not known.

Of 55 who had surgery and 
took part in study, mean age 
at surgery was 19.2 (0.9). 
There were 22 brm and 33 brf.

Supplementary Table 2 - Included study characteristics and data

Australia
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Israel
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Wiepjes 2018

Specialised gender identity clinic  - 
Center of Expertise on Gender 
Dysphoria at VU University 
Medical Center in Amsterdam.

All people who attended a 
gender identity clinic. 
Information on first visit 
presented.

Registered but not visited 
were excluded.

Seen from 1972 to 
Dec 2015

% starting hormone treatment 5 
years after initial visit; gonadectomy 
5 years after starting hormone 
treatment.

NR

1360

(812 adolescents 
age 12-18, 548 
children age <12)

Assessment: 
adolescent *16 [15, 
17]; child *9 [7, 10] 

737 (54.2%) brf, 623 
(45.8%) brm NR NR NR NR NR 816 (595 adolescents and 221 children)

333 (41.0%) adolescents (28.7% brm, 50.8% brf)

221 (40.3%) children (33.6% brm, 49.1% brf)

327 (98.1%) of 333 adolescents (95.9% of brm, 99.3% of 
brf) who started puberty suppression continued to 
hormone treatment.

A further 262 (32.2%) adolescents (33.9% brm, 30.8% brf) 
started hormones without puberty suppression because 
they were too old to start puberty suppression at 
diagnosis.

6 (1.9%) adolescents (4 (4.1%) brm, 2 (0.7%) brf) who started puberty 
suppression stopped and did not start hormone treatment.

Discontinuation of masculinising/feminising hormones not reported.

NR

Of adolescents who were 
treated with hormones for at 
least 1.5 years and were at 
least 18 years old, 78.2% 
underwent gonadectomy 
(79.5% of brm - orchiectomy, 
77.2% of brf - oophorectomy). 
Numbers not reported.

McCallion 2021 Paediatric Endocrinology, Royal 
Hospital for Children, Glasgow

Young people diagnosed 
with gender dysphoria 
referred for puberty 
suppression with GnRH-a 
following assessment by 
mental health care 
professionals.

Referred between 
2011 and 2019

Median follow up 1.9 years (range 
0.1 to 5.9 years) NR 91

Assessment: *14.6 
[8.8 to 17.6]; brf 
*14.1 [8.7 to 17.6] 
and brm *15.1 [9.8 to 
17.5] 

59 (65%) brf and 32 
(35%) brm NR

4 did not wish to proceed
2 pre-pubertal
3 medical comorbidities 
3 unable to have appropriate 
assessments prior to starting 
treatment

NR 79 79

79 at age *14.8 [9.7 to 18] (51 brf at age *14.2 [9.7 to 
17.6] and 28 brm at age *15.3 [11 to 18]).

In 15 of the young people who received puberty 
suppression (11 brf and 4 brm), treatment started at an 
early pubertal stage (Tanner stage 2 or 3).

41 at *16.4 [16 to 18.8] (28 brf at age *16.4 [16 to 17.5] 
and 13 brm at age *16.5 [16 to 18.8])

Six (8%) young people discontinued GnRH-a following a duration of 
*6 months [6 to 18]. Age at start of treatment was *15.2 [15.0 to 
15.6]. 73 young people who continued treatment were age *14.6 
[9.7 to 18.0].

One person discontinued masculinising/feminising hormones after 4 
months.

Of the 6 who discontinued GnRH-a, for 3 gender 
dysphoria had desisted and for 3 treatment was 
stopped because they were not compliant with the 
treatment protocol. Of the 6, 4 (67%) had a mental 
health disorder and 3 (50%) had autism spectrum 
condition; the corresponding figures in those who 
continued treatment were 29 (40%) and 13 (18%); 
brm 4/28 (14%) and brf 2/51 1 (4%).

For the single person who stopped hormones, their 
gender dysphoria had desisted.

NR

DeCastro 2022

Catalonian Gender Identity Unit; 
Referrals made by pediatricians, 
general practitioners, mental 
health specialists or 
endocrinologists from Catalonia

All children and 
adolescents under 18 who 
attended the clinic.

Attended between 
January 1999 and 
December 2016

Follow-up was an average of *2.6 
years (4.7). NR 140

Of 124 who were 
confirmed 
transgender minors, 
103 were adolescents 
(age 12 to 17.9) and 
21 were children 
(<12).

Of 140 assessed, 
brm:brf ratio was 2:1 
in children and 1:1.2 in 
adolescents.

Of 124 who were 
confirmed transgender 
minors, brm:brf ratio 
was 1:1.2 with no 
difference in age 
categories.

124 were confirmed transgender minors, 7 were under evaluation at the end of the study 
(6 of whom were children), 7 were not transgender, and 2 abandoned the follow-up 
before the assessment was completed.

At the end of the study, 97.6% persisted in their identity, follow-up of *2.6 years (4.7). 
56.4% followed-up for at least 2 years and 29.8% for at least 5 years. In the children all 
of them persisted in their affirmed gender, with follow-up of at least 2 years in 38.1% (n 
= 8) and at least 5 years in 23.8% (n = 5). Three of the transgender children became 
adolescents and one reached adulthood during the follow-up period.

NR NR NR

1 of 3 adolescents (brm) who was identified as desisters at follow-
up expressed doubts about being transgender during the third 
year of follow-up without having initiated hormonal treatment. 
Confusion regarding gender identity and sexual orientation was 
observed. 

NR 13 (10 brm and 3 brf) were prescribed GnRH-a, average 
age 13.3 [8.5 to 17.4]

35 (13 brm and 21 brf) were prescribed hormones, 
average age 17.3 [15.3 to 26.2]

2 of 3 desisters (brms) identified at follow-up experienced doubts 
about being transgender after initiating hormones. For one, this 
occurred in adolescence in the second year of follow-up (confusion 
regarding both their gender identity and sexual orientation was 
observed). It is unclear whether they discontinued treatment. The 
other experienced doubts during adulthood, after >5 years of follow-
up and a completed transition (socially, hormonally and surgically). 
At the end of follow-up, the subject was ambivalent about their 
gender identity, which resulted in low adherence to hormone 
treatment.

NR NR

Esteva de 
Antonio 2013

Andalusian Gender Team which  
was formed in 1999 at Carlos Haya 
University Hospital, in Malaga, 
Spain

Children and adolescents 
with gender dysphoria.

Seen between 2000 
to 2012 NR NR 141

15 age <12 years (12 
brm and 3 brf) and 
126 age 12-17 (94 brm 
and 32 brf)

107 (75.9%) brm and 
34 (24.1%) brf

Of the 15 children, gender dysphoria desisted in 2 brm and 11 were still under 
psychological evaluation.

Of the 126 adolescents, 7 dropped out (all brm) and in 1 brm gender dysphoria desisted. 
Three were excluded (meaning unclear) and 28 were still under psychological evaluation.

NR NR NR NR

n= 89 (2 children and 5 adolescents (all brm) received 
luteinizing hormone-releasing hormone analogues and 82 
adolescents received masculinising or feminising 
hormones)

7 brm (2 children and 5 adolescents) 82 NR NR

14 brf had re-assignment 
surgery and 22 brm 
genioplastic surgeries; 46 
were awaiting surgery

Costa 2015 Gender Identity Development 
Service (GIDS) in London

Consecutive series of 
adolescents referred to 
service.

Referred between 
2010 and 2014

Time 0: baseline assessment
Time 1: 6 months from baseline and 
eligibility for puberty supression
Time 2: 12 months from baseline
Time 3: 18 months from baseline

436 201
Referral: 15.74 (1.38)
Assessment: 15.52 
(1.41)

Referral: brm/brf ratio 
1:1.7
Assessment: 1:1.6

All 201 adolescents who completed the diagnostic procedure fulfilled DSM-IV-TR criteria 
for Gender Identity Disorder.

235 adolescents did not complete the diagnostic procedure.

NR 201 received psychological support. 121

60 were classified as immediately eligible. 61 were classifed as 
delayed eligible as clinicians needed more time to make the 
decision of startng GnRH-a because of comorbid psychiatric 
problems and/or psychological difficulties.

121

60 immediately eligible started GnRH-a 0.75 ± 0.59 years 
from baseline (after assessment)

61 delayed eligible started 1.5 ± 0.63 years from baseline

NR NR NR NR

Chen 2016a Paediatric Endocrinology clinic, 
Indianapolis

All patients seen in clinic 
for gender dysphoria, 
gender identity disorder or 
gender identity.

Seen in the clinic 
between January 
2002 and April 2015

NR NR 38 Assessment: 14.4 (3.2) 16 (42.1%) brm and 22 
(57.9%) brf

At presentation, 29% had received a GD-specific psychological evaluation and 
recommendation for treatment. 57.9% had pursued an RLE (real life experience - living 
full-time as identified gender) which is a criteria for masculinising / feminising hormone 
treatment.

NR NR NR NR 15 (5 brm and 10 brf)

15 received puberty suppression at average age of 15.5 
(2.1):
  9 GnRH-a (2 brm and 7 brf)
  3 brf progestins
  3 brm androgen receptor blocker

8 of the 15 who received puberty suppression progressed 
to hormones (4 brm and 4 brf) at average age of 16.2 
(1.4)

NR NR NR

Chen 2016b

Gender and Sex Development 
Program at the Ann & Robert H. 
Lurie Children’s Hospital of 
Chicago (formerly known as 
Children’s Memorial Hospital), 
Illinois

Eligible patients are
youth under 25 years of 
age, and parental 
participation
is required for youth under 
the age of 18.

July 2013 to February 
2016 NR NR 220

Assessment: 54 were 
age <=11 (37 brm), 
154 were 12-18 (59 
brm) and 12 were 
>=19 (4 brm)

100 (45.5%) brm and 
120 (54.5%) brf NR NR

103 patients had initial clinical 
appointments with a behavioral health 
clinician (reason / provision unclear)

NR NR 116 34 started on GnRH-a 20 started on oestrogen and 62 started on testosterone NR NR

To date, 24 patients have 
been seen for consultation 
and 7 have completed gender-
affirming chest surgery.

Handler 2019

Specialty clinic in Oakland, 
California which was established 
for Kaiser Permanente Northern 
California members and serves as 
a referral hub for transition-
related services for transgender 
and gender-non conforming 
members. 

Transgender and gender-
non conforming under 18 
year olds throughout 
Northern California. 
Patients could be referred 
by any health care 
provider or by self-
referral.

Referred between 
February 2015 and 
June 2018

NR 417 417 Referred: *15 [3 to 
17]

114 (27%) brm and 303 
(73%) brf NR NR NR NR NR NR NR NR NR NR

Total N=104 surgeries 
involving 89 unique patients 
with 57 having at least one 
surgery before the age of 18

80 Mastectomy, 9 
Hysterectomy, 7 Vaginoplasty, 
4 Facial feminisation surgery 
and/or chondrolaryngoplasty, 
2 Phalloplasty and/or 
metoidioplasty, 2 
Mammoplasty

Kuper 2019
Gender Education and Care 
Interdisciplinary Support program 
in Dallas, TX 

Adolescents (12-18) 
presenting for an initial 
assessment before 
initiation of gender-
affirming medical care

Initial assessments 
occurred between 
2014 and 2017

NR 158 158 (data 
reported for 149)

Assessment: n=149, 
15.3 (1.52, 12–18)

53 (35.6%) brm and 96 
(64.4%) brf

All but 1 participant met full criteria for gender dysphoria at the time of assessment. This 
participant had not consistently identified with his gender identity for greater than the 
required 6 months but subsequently met criteria at
a follow-up visit.

NR NR NR 2 lost to follow up 146 (96 received CSH, 7 puberty supersssion only, 42 
puberty suppression and CSH, 1 spironolactone only)

7 received puberty suppression only at a mean of 4.3 
months (4.1, range 0–11) occuring between the initial 
assessment and start of treatment.

42 received puberty suppression and hormones at a mean 
of 2.6 months (2.5, range 0–13) for puberty suppression 
and 7.9 months (5.9, range 0–22) for hormones.

96 received hormones with a mean 1.8 months (3.4, 
range 0–26) occurring between the initial assessment and 
start of treatment.

42 received puberty suppression and hormones with a 
mean of 2.6 months (2.5, range 0–13) for puberty 
suppression and 7.9 months (5.9, range 0–22) for 
hormones.

NR NR NR

Leon 2021

Gender Wellness Center (GWC), a 
rural clinic providing primary and 
gender-affirming medical care to 
transgender and gender-expansive 
youth and adults in Upstate New 
York

Pediatric and young adult 
patients (ages 7–25) 
receiving care at the clinic 
agreeing to be included in 
the registry (98% of those 
referred)

Registered between 
April 2017 and 
December 2019

NR NR 185 Assessment: *16.3 
[4.1, 6.9 to 21.8]

151 (82.1%) brf and 53 
(28.8%) brm NR NR NR NR NR

159 (86%) medically transitioning: 49 (30.8%) had lifetime 
or current use of GnRH-a, 119 (74.6%) had lifetime or 
current use of masculinising/feminising hormones, and 17 
(10.8%) had a gender-affirming surgical procedure.

49 (30.8%) had lifetime or current use of GnRH-a. 119 (74.6%) had lifetime or current use of hormones. NR NR 17 (10.8%) had a gender-
affirming surgical procedure.

Nahata 2017

Large multidisciplinary gender 
program for hormone therapy at a 
Midwestern pediatric academic 
center, established in 2014

All patients with ICD 9/10 
codes for gender 
dysphoria, referred to 
endocrinology for 
hormone therapy (puberty 
suppression and/or 
hormones)

2014 to 2016 NR NR 79 Assessment: *15 [9 to 
18]

51 (64.6%) brf and 28 
(35.4%) brm NR NR NR NR

18 of those prescribed GnRH-a did not start this (2 had no 
documented information about coverage and 16 were denied 
coverage (*15.3 years, range: 10.8–18.8, Tanner stages: 2–5) and 
could not start treatment)

NR 9 began GnRH-a (n=8 average age *15.3 [12.8-17.3], 
Tanner stage 2-5) 40 initiated hormones NR NR NR

O'Bryan 2018

Gender Wellness Center (GWC), a 
rural clinic providing primary and 
gender-affirming medical care to 
transgender and gender-expansive 
youth and adults in Upstate New 
York

Pediatric patients (age 
<22) receiving care at the 
clinic agreeing to be 
included in the regstry 
(98% of those referred)

Unclear NR NR 139
Enrollment: 17.5 (3.1, 
range 8 to 21)
Assessment: 16.7 (3.0)

42 (30%) brm and 97 
(70%) brf NR NR NR NR NR 123 (89.1%) were medically transitioning, defined in 

terms of use of GnRH-a, hormones and/or surgery.
41 (29.5%) had received puberty suppression (past or 
present use) 106 (76.3%) had received hormones (past or present use)

2 discontinued treatment (1 after taking GnRH-a, 1 while taking 
GnRH-a and hormones).

1 stopped GnRH-a for a number of years but subsequently resumed 
treatment.

1 stopped hormone therapy but continued on GnRH-a.

One patient desisted after GnRH-a and one reverted 
to a gender identity concordant with their registered 
sex at birth after GnRH-a and hormones.

The patient who stopped hormone therapy but  
continued on GnRH-a was still exploring an 
emerging gender identity.

20 (14.4%) had undergone 
gender-affirming surgery

Spack 2012

The Gender Management Service 
(GeMS), a multi-disciplinary gender 
identity clinic established in Jan 
2007 and providing medical 
treatment, formerly the Endocrine 
Division at Children's Hospital, 
Boston. 

Consecutive initial visits of 
patients with gender 
identity disorder seen at 
clinic. Prior to 2007, only 
adolescents referred by 
mental health 
professionals were 
accepted by the service. 
Following this, pre-
pubertal children were 
also accepted.

Presented for an 
initial visit between 
Jan 1998 and Feb 
2010

NR NR 97 Assessment: 14.8 (3.4) 
*16 [4 to 20]

54 (55.7%) brf and 43 
(44.3%) brm NR NR NR NR 14 patients needed to wait for pubertal signs (3 <8, 2 age 9, 8 at 

age 10 and 1 age 12; 7 brm and 7 brf)

56 (57.7%)

50 started treatment within 1 week of initial visit. Others 
started later (average 9 (6.7) months after initial visit) 
although type of treatment for these not reported - 
reasons reported either not yet Tanner stage 2 or too 
pubertally advanced for suppression but too young for 
hormones.

Medical intervention initiated at average age of 15.6 
(2.8).

Of 50 who started treatment within 1 week of initial visit, 
11 treated with GnRH-a at Tanner stage 2/3

Of 50 who started treatment within 1 week of initial visit, 
39 started on hormones at Tanner stage 4/5 NR NR NR

 BR-sex = Birth-registered sex;  brm = birth-registered male; brf = birth-registered female; GnRH-a =  Gonadotropin releasing hormone  analogues; CSH = Cross sex hormones; NR = Not reported; N/A = Not applicable; * [] = Median [range]; * () = Median (interquar le range); Values are mean (standard devia on) unless otherwise stated; 
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ABSTRACT
Background Increasing numbers of children/
adolescents experiencing gender dysphoria/incongruence 
are being referred to specialist gender services. Services 
and practice guidelines are responding to these changes.
Aim This systematic review examines the numbers and 
characteristics of children/adolescents (under 18) referred 
to specialist gender or endocrinology services.
Methods Database searches were performed 
(April 2022), with results assessed independently 
by two reviewers. Peer- reviewed articles providing 
at least birth- registered sex or age at referral were 
included. Demographic, gender- related, mental health, 
neurodevelopmental conditions and adverse childhood 
experience data were extracted. A narrative approach to 
synthesis was used and where appropriate proportions 
were combined in a meta- analysis.
Results 143 studies from 131 articles across 17 
countries were included. There was a twofold to 
threefold increase in the number of referrals and a steady 
increase in birth- registered females being referred. There 
is inconsistent collection and reporting of key data across 
many of the studies. Approximately 60% of children/
adolescents referred to services had made steps to 
present themselves in their preferred gender. Just under 
50% of studies reported data on depression and/or 
anxiety and under 20% reported data on other mental 
health issues and neurodevelopmental conditions. 
Changes in the characteristics of referrals over time were 
generally not reported.
Conclusions Services need to capture, assess and 
respond to the potentially co- occurring complexities 
of children/adolescents being referred to specialist 
gender and endocrine services. Agreement on the core 
characteristics for collection at referral/assessment 
would help to ensure services are capturing data as 
well as developing pathways to meet the needs of these 
children.
PROSPERO registration number CRD42021289659.

INTRODUCTION
Several countries have reported increasing numbers 
of children and adolescents experiencing gender 
dysphoria/incongruence being referred for care at 
specialist paediatric gender services over the last 
10- 15 years.1 2 The research literature has also high-
lighted changes in the demographics of children 
being referred including reported mental health 
needs, neurodevelopmental conditions and psycho-
social complexity.3 4

Specialist paediatric and adolescent gender 
services in several countries have modified or are 
currently modifying pathways and provision, partly 

in response to these reported trends.5 6 This includes 
modifying referral criteria, processes and pathways 
as well as establishing new services.7 8 In several 
countries, national guidelines and service specifica-
tions have been or are being reviewed and updated 
in response to concerns regarding the lack of high- 
quality evidence underpinning care for these chil-
dren,5 6 9 10 and the benefits, risks and long- term 
effects of medical intervention pathways.11–16

A better understanding of the numbers, charac-
teristics and holistic needs of children and adoles-
cents being referred to specialist gender services 
and how these may have changed over time would 
help to inform development in service provision 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Increasing numbers of children and adolescents 
experiencing gender dysphoria/incongruence 
are being referred for care at specialist 
paediatric gender services.

 ⇒ Several countries have or are modifying referral 
and care pathways and provision, in response 
to both the reported increase in referral 
numbers and complexity of those referred.

WHAT THIS STUDY ADDS
 ⇒ There has been a twofold to threefold increase 
in the number of referrals and an increase in 
the ratio of birth- registered females to males 
referred to specialist paediatric gender services 
over time across countries.

 ⇒ Very few studies report data on gender 
status (self- reported gender identity, gender 
dysphoria/incongruence, age at onset and 
social transition) but from the limited data 
reported, approximately 60% of those referred 
were described as making steps to present 
themselves in their preferred gender.

 ⇒ Data published to date suggest that the 
presence of depression, anxiety, suicidality, 
self- harm, autism spectrum condition, attention 
deficit hyperactivity disorder and eating 
disorders may be higher in those referred to 
gender services than population estimates.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
POLICY OR PRACTICE

 ⇒ Specialist paediatric gender services need 
to respond to the potentially co- occuring 
complexities of children/adolescents being 
referred and agreement is needed on core 
characteristics for collection during assessment.
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and referral and care pathways. This systematic review aims to 
answer the following questions:
1. What is the number of referrals to specialist gender identity/

endocrinology services that provide healthcare for children/
adolescents (age 0–18) experiencing gender dysphoria/in-
congruence and have these changed over time?

2. What are the characteristics of children/adolescents (age 
0–18) referred to specialist gender/endocrinology services 
and have these changed over time?

METHODS
The review forms part of a linked series of systematic reviews 
examining the epidemiology, care pathways, outcomes and 
experiences of children and adolescents experiencing gender 
dysphoria/incongruence and is reported according to Preferred 
Reporting Items for Systematic Reviews and Meta- Analyses 
guidelines.17 The systematic review protocol was registered on 
PROSPERO (CRD42021289659).18

Search strategy
A single search strategy was used to identify studies comprising 
two combined concepts: ‘children’, which included all terms for 
children and adolescents; and ‘gender dysphoria’, which included 
associated terms such as gender incongruence and gender- related 
distress, and gender identity terms including transgender, gender 
diverse and non- binary. MEDLINE, EMBASE and PsycINFO 
through OVID, CINAHL Complete through EBSCO and Web 
of Science (Social Science Citation Index) were searched (13- 23 
May 2021 and updated 27 April 2022).

Inclusion criteria
The review included peer- reviewed articles that reported at least 
birth- registered sex or age of children and/or adolescents at 
referral/assessment to paediatric or adolescent gender/endocri-
nology services (table 1).

Selection process
The results of the database and other searches were uploaded to 
Covidence19 and screened independently by two reviewers. Full 
texts for potentially relevant articles were retrieved and reviewed 
against the inclusion criteria by two reviewers independently. 

Disagreements were resolved through discussion and the inclu-
sion of a third reviewer.

Data extraction
Data on study and population characteristics were extracted into 
a prepiloted template by one reviewer and checked by another. 
Data were extracted from graphs using the plot digitizer tool 
(https://plotdigitizer.com/). With reference to the literature and 
input from expert advisors, key demographics, gender, mental 
health, neurodevelopmental conditions and psychosocial charac-
teristics were extracted. Study quality was not formally assessed.

Synthesis
A narrative approach to synthesis was used and where feasible 
proportions were combined in a random effects meta- analysis 
using metaprop (Stata V.18) with variances stabilised using the 
Freeman- Tukey double arcsine transformation.20 A line graph 
was used to plot referrals and a scatter plot for birth- registered 
sex ratios over time by country. Where multiple studies reported 
data over time, a single study was selected with the largest study 
period and/or which represented the largest or most representa-
tive service within that country. For countries where there were 
no studies reporting changes over time in birth- registered sex 
ratios, the mid- point from studies reporting figures across years 
was used. The synthesis was performed by one reviewer and 
second- checked by another.

RESULTS
Our searches yielded 28 147 records, 3181 of which were iden-
tified as potentially relevant for the linked series of systematic 
reviews, and for which full texts were reviewed. From these, 
there were 143 studies from 131 papers that met the inclusion 
criteria for this review (figure 1; online supplemental table S2).

Studies reported data from Canada (n=35), US (n=34), Neth-
erlands (n=26), UK (n=16), Australia (n=8), Germany (n=6), 
Finland (n=4), Italy (n=3), Belgium (n=2), Spain (n=2) and 
single studies from Brazil, Denmark, Israel, Norway, Sweden, 
Scotland and Switzerland (online supplemental table S3). There 
were 4 linked articles and 10 multiple country studies which are 
included in the individual country summaries. Data were reported 
from 1972 to 2021 with many samples overlapping from the same 
service within each country, although more data were reported 
from 2000 onwards (online supplemental table S4).

Demographics
The number of referrals over time was reported for 11 countries 
(figure 2).2 21–26 Around 5–6 years into the data presented by 
year in the individual studies there is a sharp increase (twofold 
to threefold) in referral numbers across all countries except the 
Netherlands which started to increase in 201125 and Denmark 
which only had 2 years of data.2

There was a mixture of child and/or adolescent data presented 
across countries with the average age of children being 7/8 
and adolescents 14–17 (online supplemental table S3). The 
combined child and adolescent data showed mixed findings, 
with a group of studies conducted relatively early having ages 
around 10/11,27–30 and later studies of around 13–16, which is 
more closely aligned to studies with adolescent samples. This 
indicates a potential increase in the number of adolescents within 
the combined samples.

Over time, there is generally an increase in the ratio 
of birth- registered females to males being referred to 
child and adolescent gender services across countries 

Table 1 Inclusion and exclusion criteria

Population Children and adolescents (age 0–18) referred to paediatric or 
adolescent gender service or paediatric or adolescent endocrinology 
service that provides specialist gender- related healthcare.
Articles reporting on child or adolescent populations or the combined 
population of children and adolescents were included.
Mixed populations of adolescents and adults were included if referred 
to child or adolescent gender service, for example, some services 
provide healthcare to age 24; or where data are reported separately 
for all- age services.
Studies of other selected subsamples were excluded, for example, 
those eligible for or receiving treatment, one gender group, studies 
recruiting a specific or convenience sample.

Comparator Any or none.

Variables Article reports as a minimum the birth- registered sex and/or age of 
the referred population.
Studies reporting data from the time of referral or initial assessment 
were included.

Study design Studies of any design or articles reporting data from gender services.
Systematic or other literature reviews were excluded.

Publication Published in the English language in a peer- reviewed journal.
Conference abstracts and letters were excluded.
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Figure 1 Study flow diagram.

Figure 2 The number of referrals over time by country.
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(figure 3).2 3 7 8 21 22 24 26 31–70 There is no clear sudden increase 
but more of a steady increase over time; however, Finland 
reported a higher ratio throughout. Given the number of 
referrals is relatively low in some services/countries, there are 
fluctuations in the data with the ratios increasing one year 
and decreasing the next. Three studies in the Netherlands 
reported data by child/adolescent groupings and found that 
the ratio of birth- registered females to males was below 1 in 
children (indicating more birth- registered males compared 
with females) and at or above 1 in adolescents (indicating 
more birth- registered females compared with males) and 
approximately twice as high as the child ratios (online supple-
mental table S3).25 28 71 Similar results were found in the only 
Canadian study that disaggregated data in 4- yearly blocks.72

Gender characteristics
There were country differences in reporting how the children/
adolescents had defined their gender identity (online supple-
mental table S3). Across most studies, self- reported gender 
identity was either not reported or inconsistently reported. 
Of those studies reporting the proportion of children/adoles-
cents identifying as non- binary, estimates ranged from 0% to 
19%.33 34 40 46 53 54 56 58–61 64 67 73–80

Data on diagnosis of gender dysphoria (DSM- 5) or gender 
identity disorder (DSM- 4) were reported in 65 studies with 
reported proportions ranging from 29% to 100%, with 52 
studies including over 70% (and 64 including over 50%) expe-
riencing gender dysphoria/incongruence (online supplemental 
table S3). Gender dysphoria/incongruence was assessed usually 
by diagnostic interview but occasionally using a gender identity/
dysphoria scale. Some studies had an explicit inclusion criterion 
of meeting diagnostic criteria for gender dysphoria or gender 

identity disorder (or subthreshold) whereas others included the 
full referred population.

Eleven studies reported the onset of the experience of 
gender incongruence (n=6)32 38 67 70 81 82 or gender dysphoria 
(n=5).34 45 82–84 For gender dysphoria, two studies reported 
mean/median ages which were approximately 7/8 (ranges 
1–17)34 83 and three studies reported the percentages in 
each age group, but they found different results.45 82 84 For 
gender incongruence, three studies reported mean/median 
ages which were approximately 8–10 (ranges 5–15)38 67 81 and 
three studies reported the percentages in each age group with 
two finding larger percentages in the under 8 group32 70 but 
one finding a higher percentage in the 12+ category.82

Nineteen studies reported social transition data from 
seven countries.3 7 38 42 44 48 55 56 67 74 76 81 84–90 The US reported 
higher proportions of social transition (combined 77%, 
95% CI 70% to 90%) compared with most other countries 
(combined 59%, 95% CI 52% to 66%). There is no consensus 
on the definition of social transition and the studies included 
a wide range of changes. Estimates of changing name (n=6) 
ranged from 48% to 96%, pronouns (n=1) at 61% and 
changing appearance (n=2) between 75% and 99%. A single 
study reported details of where transitions took place and 
reported 61% home, 59% school and 7% online.7 There 
were five studies reporting the data split by birth- registered 
sex.84 85 88 89 All but one study found higher estimates of full 
social transition and all studies for name change in birth- 
registered females compared with males. The average age of 
social transition was approximately 14 (range 4–28, n=4) 
and two studies reported age bands (28% in the 6–11 and 
81% in the >15 categories).

Figure 3 The ratio of birth- registered females to males being referred to child and adolescent gender services by country.
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Mental health
Eating disorders
There were 16 (11%) studies from eight countries reporting 
eating disorder data for the referred population, with data 
reported from 1998 to 2019.3 8 24 26 34 38 58 75 84 87 88 91–95 The 
combined estimate was 5% (95% CI 2% to 8%) with the lowest 
estimate of 0% (children) and highest of 23.4% (objective binge 
eating from a self- report scale). One study reported the data split 
by age groups and found all cases of eating disorders were identi-
fied in the age group of 12–18 years (16%) and 0 in the age group 
of 5–11 years.84 Seven studies split data by birth- registered sex 
with inconsistent findings.24 34 58 84 87 92 95 There was no consis-
tency in the way in which eating disorders were recorded with 
some reporting any eating disorder and others a single type of 
eating disorder, a mixture of eating disorder symptoms, clinical 
diagnoses, those receiving psychiatric help for eating disorders, 
or it was unclear. Those reporting eating disorders using clinical 
diagnoses generally found lower estimates compared with those 
including symptomology alone or in addition (5.2% diagnosed 
and 15.5% when also including symptoms) (online supplemental 
figure S1).87

Suicide and/or self-harm
There were 39 (27%) studies from 11 countries reporting data 
on suicide attempts and/or self- harm of the referred popula-
tion, with data recorded from 1976 to 2021. The combined 
estimate for suicide attempts was 14% (95% CI 11% to 17%, 
range 9%–30%, n=16), self- harm was 29% (95% CI 23% to 
35%, range 8%–56%, n=14) and suicide/self- harm together 
reported by parents/carers was 23% (95% CI 8% to 41%, range 
7%–45%, n=5) and children/adolescents was 34% (95% CI 
24% to 44%, range 21%–45%, n=5); highlighting differences 
between parent/carer and child/adolescent reported measures. 
Sixteen studies explored differences in attempts of suicide 
(n=11), self- harm (n=6) or combined (n=3) by birth registered 
sex.24 34 38 45 51 58 75 84 85 89 92 96 97 Of those studies, the majority 
found higher estimates of suicide attempts and/or self- harm 
in birth- registered females compared with males. Six studies 
explored differences in suicide attempts and/or self- harm by 
age groups, with estimates generally higher in older age cate-
gories.41 75 81 84 97 98 Two studies explored differences in suicide 
attempts and/or self- harm over time in the referred popula-
tions.35 89 One found no trend over time35 and the other found 
a reduction in suicide attempts in 2015 (8.6%) compared with 
2012 (13.3%).89

There were 30 (21%) studies from 10 countries reporting 
data on suicide and/or self- harm ideation, with data recorded 
from 2002 to 2021. The combined estimate for suicide ideation 
was 39% (95% CI 30% to 48%, range 10%–87%, n=17) and 
suicide/self- harm ideation together for parents/carers was 26% 
(95% CI 19% to 33%, range 19%–36%, n=5) and children/
adolescents was 41% (95% CI 32% to 51%, range 10%–78%, 
n=11); again, highlighting differences between parent/carer 
and child/adolescent reports. Two studies reported self- harm 
ideation and estimates were 4.1% and 14.4%.84 97 There were 
differences in the recording of suicide ideation as some studies 
reported any history and others reported current ideation 
only; one study reported both figures and found a marked 
difference (history 47.3% and current ideation 12%).81 Of 
the seven studies reporting suicide ideation separately, four 
found higher estimates in birth- registered females compared 
with males,24 34 45 85 two found the opposite58 84 and one found 
similar figures.51 Both studies reporting self- harm ideation 

found higher estimates in birth- registered males compared 
with females.84 97 There were mixed findings in the four 
studies combining suicide and self- harm ideation and differ-
ences between parent/carer and child/adolescent reports.50 96 
Five studies explored differences in suicide and/or self- harm 
ideation by age groups and generally estimates were higher in 
older age categories.41 81 84 97 98

Depression and/or anxiety
There were 63 (44%) studies from 13 countries reporting data 
for depression and/or anxiety in the referred population, with 
data recorded from 1980 to 2021. There were eight studies only 
reporting data in continuous form (mean and SD) and there 
were different measures used, so it was not possible to synthe-
sise.30 42 43 47 99–102 The combined estimate for depression was 
38% (95% CI 31% to 45%, range 3%–78%, n=32), for anxiety 
was 38% (95% CI 31% to 46%, range 8%–100%, n=28) and 
depression/anxiety together reported by parents/carers was 48% 
(95% CI 39% to 56%, range 26%–75%, n=15) and children/
adolescents was 44% (95% CI 36% to 52%, range 28%–66%, 
n=13).

Twenty- eight studies explored differences in depres-
sion (n=16),24 34 38 50 51 58 82 84 85 89 90 92 94 95 103 104 anxiety 
(n=11)51 58 82 84 85 89 92 94 95 103 or combined (n=12)23 28 36 40 105–108 
by birth- registered sex, the majority reporting higher estimates 
of depression and anxiety in birth- registered females compared 
with males. There were six studies exploring differences by age 
groups.28 81 84 97 105 Four focused on both depression and anxiety 
and three found higher estimates in older ages28 105 with the other 
finding no significant difference.97 There were two studies each 
looking at depression and anxiety separately and much higher 
estimates for depression were seen in adolescents (over 12) 
compared with children, whereas the estimates for anxiety were 
similar across age groups or slightly higher in adolescents.81 84

Neurodevelopmental conditions
The combined estimate of autism spectrum condition (ASC) was 
9% (95% CI 6% to 11%, range 0%–26%, n=26, nine countries, 
data range 1998–2019). One study reported data separately for 
2012 and 2015 and demonstrated an increase from 1.8% to 
15.1%89; no other study reported data broken down over time. 
It was generally unclear how ASC was defined in each study, 
where it was reported it included signs or traits, clinical diag-
nosis or current intervention due to ASC. Two studies reported 
the data split by age groups,81 109 one found similar estimates 
of ASC in under 15s and 15+ (6%)81 and the other a higher 
percentage of adolescents with ASC compared with children (9% 
vs 6%).109 Seventeen studies split data by birth- registered sex, 
but the results were inconsistent. One of these studies reported 
data separately for 2 years and found changes over time (birth- 
registered females vs males: 2012: 10.4% vs 20.0% and 2015: 
15.4% vs 14.6%) (online supplemental figure S1).89

The combined estimate of attention deficit hyperactivity 
discorder (ADHD) was 10% (95% CI 7% to 13%, range 2.5%–
27%, n=20, nine countries, data range 1998–2021). Four-
teen studies split the data by birth- registered sex, 12 of them 
found a higher percentage of birth- registered males with ADHD 
compared with females3 8 26 31 34 40 51 55 66 68 75 82 84 85 88 91 92 and 
2 finding the opposite relationship.24 103 Across studies, the 
estimate of ADHD was 14% (95% CI 8% to 20%) for birth- 
registered males and 6% (95% CI 3% to 9%) for birth- registered 
females.
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Adverse childhood experiences
There were relatively few studies reporting data on the different 
categories referred to as adverse childhood experiences (ACES) 
(n=15, 10%).3 8 32 45 46 48 56 62 82–84 86 89 91 95 Eight studies reported 
data on physical (n=3),8 32 91 emotional (n=1)8 or sexual (n=4) 
abuse,8 32 82 91 and neglect or abuse or neglect alone (n=6). 
Combined neglect or abuse figures were reported in four studies 
(range 11.1%–67.4%)45 56 84 89 and neglect alone in two studies 
(10.5% and 11.4%).8 32 Physical abuse estimates ranged from 
15.2% to 20%, sexual abuse from 5.2% to 19% and emotional 
abuse was assessed in a single study (13.9%). Parental mental 
illness or substance misuse was reported in two studies and 
maternal estimates were higher (52.6% and 49.4%) than 
paternal (38% in both studies).8 32 Two studies reported data 
on exposure to domestic violence (22.8% and 24.6%).8 32 Loss 
of a parent through abandonment was reported in 10 studies 
with 5 reporting adoption (range 0.9%–8.2%),3 45 48 62 83 6 foster 
care (range 1.1%–12.3%)8 32 46 48 83 84 and 2 children’s homes 
(5.3% and 0.5%).84 86 Two studies reported data for those expe-
riencing death or permanent hospitalisation of a parent (8.4% 
and 19%).8 95

DISCUSSION
This systematic review found that there has been a twofold to 
threefold increase in the number of referrals to specialist paedi-
atric gender/endocrinology services over time across countries. 
An increase in the ratio of birth- registered females to males was 
also observed. Although coexisting complexity was reported 
in fewer studies, the presence of ASC, ADHD, anxiety, depres-
sion, suicidality, self- harm, eating disorders and ACES appears 
higher than seen in the general population of children and 
adolescents.110–113

There was limited data reported to allow patterns to be 
explored in birth- registered sex ratios by child/adolescent 
groupings; however, data from the Netherlands (1972–2016) 
suggest the increase in the ratio of females to males was only in 
adolescents. More recent UK data (2017–2020) reported more 
females than males for children and adolescents but considerably 
higher ratios in adolescents.114 Very few studies reported data 
on gender characteristics but from the limited social transition 
data reported, approximately 60% of those referred to gender 
services had made steps to present themselves in their preferred 
gender.

For mental health, the largest number of studies reported data 
on depression and/or anxiety (<50% of the studies), with most 
other mental health outcomes reported in <20%. Frequency of 
mental health issues has been found to be similar to other system-
atic/scoping reviews of this population.4 115–119 Co- occurrence 
of depression and anxiety, and of suicidality and/or self- harm 
appear to be considerably higher in children and adolescents 
experiencing gender dysphoria/incongruence compared with 
population estimates,110–112 and children/adolescents were 
consistently reporting higher frequencies of self- harm/suicide 
than their parents. Eating disorders may be slightly higher than 
population estimates, although no clear conclusion can be drawn 
due to heterogeneity in measurement.113 Less research focus 
has been given to those with eating issues among children and 
adolescents experiencing gender dysphoria or incongruence, 
which is reported to affect around 22% of children/adolescents 
in the wider population.120

Frequency of ASC was found to be similar to other system-
atic reviews and may also be higher than population estimates, 
supporting current guidance to screen for ASC in specialist 

gender services.5 10 However, robust research is needed to 
confirm this and to assess levels of ADHD in this population 
which has not been adequately explored to date. This review 
indicates that rates of ADHD may be equal to those of ASC; 
however, issues with diagnosis must be considered.

This review indicates that the majority of studies have not 
routinely measured or recorded the presence of ACES in the 
histories and experiences of children and adolescents being 
referred to paediatric gender services so there is limited data 
despite the wider research indicating that gender- diverse youth 
and adults have experienced high rates of childhood adver-
sity.121–125 It is not possible for this review to speculate as to the 
relationship between ACES and the experience of gender- related 
distress in children and adolescents, but the results indicate that 
this is another important area in which systematic collection of 
data, at referral and across pathways of care can support care.

Strengths and limitations
Strengths include a published protocol with robust search strate-
gies and comprehensive synthesis. As searches were conducted to 
April 2022 this review does not include more recently published 
studies; as this is a rapidly involving area this is a limitation.

Caution should be taken when interpreting any of the pooled 
estimates as they represent data for a wide period of time, reported 
data averaged over a large number of years, included often over-
lapping samples from the same service, and often discrepancies 
in the individual studies between the referred numbers and 
those included in the summaries of characteristics. Additionally, 
different measures were used to assess mental health outcomes, 
for example, any diagnosis of an eating disorder versus a single 
symptom such as binge eating, and inclusion of historical diffi-
culties, for example, self- harm ever versus current self- harm.

As there were multiple studies in some countries reporting 
referrals by year, a single study was selected with the largest study 
period and/or which represented the largest or most representa-
tive service. This could have influenced the findings of referral 
patterns. It was not possible to make inferences about changes 
over time for most characteristics explored due to overlapping 
samples and data being reported over large time periods in 
individual studies. There were some studies that did not report 
changes over time in the ratio of birth- registered females to males 
hence the mid- point from studies reporting figures across years 
was used. This may have artificially created trends in the data as 
there were often overlapping samples from the same service that 
are likely to include the same individuals multiple times. Despite 
these caveats, the results do show similar trends in the ratios to 
those studies reporting data split by year.

Conclusions
There has been a twofold to threefold increase in referrals to 
specialist gender services for children/adolescents across many 
countries. These children/adolescents show higher than expected 
levels of ASC, ADHD, anxiety, depression, eating disorders, 
suicidality, self- harm and adverse childhood experiences. Agree-
ment of core characteristics for collection at referral/assessment 
would help to ensure services measure key outcomes and enable 
them to develop to meet the needs of these children and adoles-
cents. Services need to assess and respond to any co- occurring 
needs and complexities.
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Proportion of children/adolescents at referral to gender service who report socially transitioning 
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Proportion of children/adolescents with eating disorder at referral to gender service 
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Proportion of children/adolescents at referral to gender service reporting suicidal attempt(s) 
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Proportion of children/adolescents at referral to gender service reporting self-harm 
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Proportion of children/adolescents at referral to gender service reporting suicide attempt and/or 
self-harm, as reported by parent/carer 

 

Proportion of children/adolescents at referral to gender service reporting suicide attempt and/or 
self-harm, as reported by child/adolescent 
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Proportion of children/adolescents at referral to gender service reporting suicide ideation 
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Proportion of children/adolescents at referral to gender service reporting suicide and/or self-harm 
ideation, as reported by parent/carer 

 

Proportion of children/adolescents at referral to gender service reporting suicide and/or self-harm 
ideation, as reported by child/adolescent 
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Proportion of children/adolescents with depression at referral to gender service 
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Proportion of children/adolescents with anxiety at referral to gender service 
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Proportion of children/adolescents with anxiety and/or depression at referral to gender service, as 
reported by parent/carer 
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Proportion of children/adolescents with anxiety and/or depression at referral to gender service, as 
reported by child/adolescent 
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Proportion of children/adolescents with autism spectrum condition at referral to gender service 
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Proportion of children/adolescents with attention deficit hyperactivity disorder (ADHD) at referral to 
gender service 
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Proportion of birth-registered male children/adolescents with ADHD at referral to gender service 
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Proportion of birth-registered female children/adolescents with ADHD at referral to gender service 
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Supplementary Table S1: Final search strategy for Ovid MEDLINE  

 

1     exp Child/ or Child Behavior/ or Child Health/ or Child Welfare/ or Psychology, Child/ or Child 

Psychiatry/ or Child Health Services/ or Child Development/ (1984459) 

2     Minors/ (2638) 

3     (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or girlhood$ or kid or kids or 

youngster$ or emerging adult$).ti,ab,kf,jn. (1862660) 

4     (young$ adj (people$ or person$1 or adult$ or man$1 or men$1 or woman$ or women$ or male$1 or 

female$1)).ti,ab,kf,jn. (224878) 

5     pediatrics/ (55388) 

6     (pediatric$ or paediatric$ or peadiatric$).ti,ab,kf,jn. (543516) 

7     Adolescent/ or Adolescent Behavior/ or Adolescent Health/ or Psychology, Adolescent/ or Adolescent 

Psychiatry/ or Adolescent Health Services/ or Adolescent Medicine/ or Adolescent Development/ 

(2088552) 

8     Puberty/ (13562) 

9     (adolescen$ or pubescen$ or prepubescen$ or postpubescen$ or pubert$ or prepubert$ or 

postpubert$ or teen or teens or teenag$ or tween$ or preteen$ or preadolescen$ or juvenil$ or youth$ or 

underage$ or under-age$).ti,ab,kf,jn. (522801) 

10     Schools/ or Schools, Nursery/ (42221) 

11     exp Child Day Care Centers/ or Child Care/ (11287) 

12     (school$ or highschool$ or preschool$ or kindergar$ or nursery or nurseries or pupil$1).ti,ab,kf,jn. 

(356157) 

13     or/1-12 (4333601) 

14     Gender Dysphoria/ (581) 

15     "Sexual and Gender Disorders"/ (79) 

16     Transsexualism/ (3895) 

17     Transgender Persons/ (3835) 

18     Health Services for Transgender Persons/ (152) 

19     exp Sex Reassignment Procedures/ (969) 

20     "Sexual and Gender Minorities"/ (4924) 

21     ((gender$ and dysphori$) or (gender$ adj5 incongru$) or sexual dysphori$).ti,ab,kf. (1784) 

22     (gender$ adj (disorder$ or identi$)).ti,ab,kf. or (gender identity/ and dysphori$.ti,ab,kf.) (4568) 

23     (GID or GIDS or GIDC or GIDCS).ti,ab,kf. (456) 

24     (gender$ adj5 (confusion or confused or questioning or distress$ or discomfort)).ti,ab,kf. (980) 

25     (gender$ adj5 (minority or minorities)).ti,ab,kf. (1593) 

26     (gender$ adj5 (variant$ or variance$ or nonconform$ or non-conform$ or diverse or diversity or 

atypical$)).ti,ab,kf. (3409) 

27     (non-binary or nonbinary or enby or genderqueer or gender-queer or neutrois).ti,ab,kf. (796) 

28     (agender$ or genderless$ or gender-less$ or genderfree or gender-free or ungender$ or un-gender$ 

or non-gender$ or nongender$ or bigender$ or bi-gender$ or dual gender$ or dualgender$ or demi-

gender$ or demigender$ or genderfluid$ or gender-fluid$ or trigender$ or tri-gender$).ti,ab,kf. (315) 

29     two spirit$.ti,ab,kf. (84) 

30     (trans adj3 (female$ or feminin$ or woman$ or women$ or male$1 or man or mans or men or mens 

or masculin$ or person$1 or peopl$ or population$ or individual$)).ti,ab,kf. (1362) 

31     (transgend$ or trans-gend$ or transex$ or transsex$ or trans-sex$ or transfemale$ or transfeminin$ 

or transwom$ or transmale$ or transman$ or transmasculin$ or transmen$ or transperson$ or transpeopl$ 

or transpopulation$ or transindividual$).ti,ab,kf. (10832) 
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32     (trans adj3 identi$).ti,ab,kf. or (gender identity/ and trans.ti,ab,kf.) or (trans and dysphori$).ti,ab,kf. 

(1447) 

33     (crossgender$ or cross-gender$ or crossex$ or crosssex$ or cross-sex$).ti,ab,kf. (836) 

34     ((sex or gender$) adj3 (reassign$ or re-assign$ or affirm$ or confirm$ or transition$)).ti,ab,kf. (3963) 

35     ((gender$ or sex) adj (change or changes or changing or changed)).ti,ab,kf. (825) 

36     (detransition$ or de-transition$ or desister$ or de-sister$).ti,ab,kf. (134) 

37     ((desist$ or persist$) adj5 (transition$ or trans or dysphori$)).ti,ab,kf. (823) 

38     or/14-37 (28731) 

39     (trans and (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or girlhood$ or kid or 

kids or youngster$ or young$ people$ or young$ person$ or young$ adult$ or young$ man$1 or young$ 

men$1 or young$ woman$ or young$ women$ or young$ male$1 or young$ female$ or adolescen$ or 

pubescen$ or prepubescen$ or postpubescen$ or pubert$ or prepubert$ or postpubert$ or teen or teens 

or teenag$ or tween$ or preteen$ or preadolescen$ or juvenil$ or youth$ or emerging adult$ or underage$ 

or under-age$ or school$ or highschool$ or preschool$ or kindergar$ or nursery or nurseries or pupil$1 or 

pediatric$ or paediatric$ or peadiatric$)).ti. (339) 

40     (trans adj5 (child$ or minor or minors or boy or boys or boyhood$ or girl or girls or girlhood$ or kid 

or kids or youngster$ or young$ people$ or young$ person$ or young$ adult$ or young$ man$1 or young$ 

men$1 or young$ woman$ or young$ women$ or young$ male$1 or young$ female$ or adolescen$ or 

pubescen$ or prepubescen$ or postpubescen$ or pubert$ or prepubert$ or postpubert$ or teen or teens 

or teenag$ or tween$ or preteen$ or preadolescen$ or juvenil$ or youth$ or emerging adult$ or underage$ 

or under-age$ or school$ or highschool$ or preschool$ or kindergar$ or nursery or nurseries or pupil$1 or 

pediatric$ or paediatric$ or peadiatric$)).ab,kf. (397) 

41     (transchild$ or transminor$ or transboy$ or transgirl$ or transkid or transkids or transyoung$ or 

transyouth$ or transteen$ or transtween$ or transadoles$ or transjuvenil$).ti,ab,kf. (15) 

42     13 and 38 (9819) 

43     39 or 40 or 41 or 42 (10343) 

44     exp animals/ not humans/ (4823832) 

45     (editorial or news or comment or case reports).pt. or case report.ti. (3692318) 

46     43 not (44 or 45) (9429) 

47     limit 46 to english language (9029) 

 

Key to Ovid symbols and commands: 

$ Unlimited right-hand truncation symbol 

$N  Limited right-hand truncation - restricts the number of characters following the word to N 

ti,ab,kf,  Searches are restricted to the Title (ti), Abstract (ab), Keyword Heading Word (kf) fields 

.jn Searches are restricted to the Journal name field  

adj Retrieves records that contain terms next to each other (in the shown order) 

adjN Retrieves records that contain terms (in any order) within a specified number (N) of words of each 

other 

/ Searches are restricted to the Subject Heading field  

exp The subject heading is exploded 

pt. Search is restricted to the publication type field 

or/1-12 Combines sets 1 to 12 using OR 
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Study ID Country Multiple country studies Study title Doi / weblink

Allen 2021 Australia A Waitlist Intervention for Transgender Young People and Psychosocial Outcomes https://doi.org/10.1542/peds.2020-042762

Hilton 2022 Australia The co-occurrence of neurodevelopmental disorders in gender dysphoria: Characteristics within a paediatric treatment-seeking cohort and factors that predict distress pertaining to gender https://doi.org/10.1016/j.jpsychires.2022.02.018 

Kozlowska 2020 Australia Attachment Patterns in Children and Adolescents With Gender Dysphoria https://doi.org/10.3389/fpsyg.2020.582688 

Kozlowska 2021 Australia Australian children and adolescents with gender dysphoria: Clinical presentations and challenges experienced by a multidisciplinary team and gender service https://doi.org/10.1177/26344041211010777 

Mahfouda 2019 Australia Mental Health Correlates of Autism Spectrum Disorder in Gender Diverse Young People: Evidence from a Specialised Child and Adolescent Gender Clinic in Australia https://doi.org/10.3390/jcm8101503 

Tollit 2019 Australia What are the health outcomes of trans and gender diverse young people in Australia? Study protocol for the Trans20 longitudinal cohort study http://dx.doi.org/10.1136/bmjopen-2019-032151 

Tollit 2021 Australia The clinical profile of patients attending a large Australian pediatric gender service: a 10-year review https://doi.org/10.1080/26895269.2021.1939221 

Van Cauwenberg 2021 Belgium Ten years of experience in counseling gender diverse youth in Flanders, Belgium. A clinical overview https://doi.org/10.1038/s41443-021-00441-8

Soll 2019 Brazil Use of the House-Tree-Person Projective Drawings and Parental Styles Inventory in the Global Psychological Evaluation of Transgender Youth Who Seek Healthcare at the Gender Identity Program https://doi.org/10.3389/fpsyg.2019.02488 

Soll 2021 Brazil Descriptive Study of Transgender Youth Receiving Health Care in the Gender Identity Program in Southern Brazil https://doi.org/10.3389/fpsyt.2021.627661

Aitken 2016 Canada Self-Harm and Suicidality in Children Referred for Gender Dysphoria https://doi.org/10.1016/j.jaac.2016.04.001

Bechard 2017 Canada Psychosocial and Psychological Vulnerability in Adolescents with Gender Dysphoria: A “Proof of Principle” Study https://doi.org/10.1080/0092623X.2016.1232325

Bradley 1978 Canada Gender Identity Problems of Children and Adolescents the Establishment of a Special Clinic https://doi.org/10.1177/070674377802300309

Chiniara 2018 Canada Characteristics of Adolescents Referred to a Gender Clinic: Are Youth Seen Now Different from Those in Initial Reports? https://doi.org/10.1159/000489608

Chiu 2006 Canada Sex-Dimorphic Color Preference in Children with Gender Identity Disorder: A Comparison to Clinical and Community Controls https://doi.org/10.1007/s11199-006-9089-9

Feder 2017 Canada Exploring the association between eating disorders and gender dysphoria in youth https://doi.org/10.1080/10640266.2017.1297112

Fridell 2006 Canada The Playmate and Play Style Preferences Structured Interview: A Comparison of Children with Gender Identity Disorder and Controls https://doi.org/10.1007/s10508-006-9085-8

Heard 2018 Canada Gender dysphoria assessment and action for youth: Review of health care services and experiences of trans youth in Manitoba https://doi.org/10.1093/pch/pxx156

Hughes 2017 Canada The Prevalence of Only-Child Status Among Children and Adolescents Referred to a Gender Identity Service Versus a Clinical Comparison Group https://doi.org/10.1080/0092623X.2016.1208702

Johnson 2004 Canada A Parent-Report Gender Identity Questionnaire for Children https://doi.org/10.1023/B:ASEB.0000014325.68094.f3

Khatchadourian 2014 Canada Clinical Management of Youth with Gender Dysphoria in Vancouver https://doi.org/10.1016/j.jpeds.2013.10.068

Singh 2010 Canada The Gender Identity/Gender Dysphoria Questionnaire for Adolescents and Adults: Further Validity Evidence https://doi.org/10.1080/00224490902898728

Sorbara 2020 Canada Mental Health and Timing of Gender-Affirming Care https://doi.org/10.1542/peds.2019-3600

Wood 2013 Canada Patterns of Referral to a Gender Identity Service for Children and Adolescents (1976–2011): Age, Sex Ratio, and Sexual Orientation https://doi.org/10.1080/0092623X.2012.675022

Zucker 1982 Canada Sex-Typed Play in Gender-Disturbed Children: A Comparison to Sibling and Psychiatric Controls https://doi.org/10.1007/BF01541592

Zucker 1983 Canada Human Figure Drawings of Gender-Problem Children: A Comparison to Sibling, Psychiatric, and Normal Controls https://doi.org/10.1007/BF00912092

Zucker 1984 Canada Two Subgroups of Gender-Problem Children https://doi.org/10.1007/BF01542975

Zucker 1985 Canada Sex-typed Behavior in Cross-Gender-Identified Children: Stability and Change at a One-Year Follow-up https://doi.org/10.1016/S0002-7138(10)60114-8

Zucker 1992 Canada Sex-Typed Responses in the Rorschach Protocols of Children With Gender Identity Disorder https://doi.org/10.1207/s15327752jpa5802_9 

Zucker 1993 Canada A Gender Identity Interview for Children https://doi.org/10.1207/s15327752jpa6103_2 

Zucker 1997 Canada Sex Differences in Referral Rates of Children with Gender Identity Disorder: Some Hypotheses https://doi.org/10.1023/A:1025748032640

Zucker 1999 Canada Gender Constancy Judgments in Children with Gender Identity Disorder: Evidence for a Developmental Lag https://doi.org/10.1023/A:1018713115866

Zucker 2002 Canada Gender-Dysphoric Children and Adolescents: A Comparative Analysis of Demographic Characteristics and Behavioral Problems https://doi.org/10.1177/1359104502007003007

Zucker 2010 Canada Puberty-Blocking Hormonal Therapy for Adolescents with Gender Identity Disorder: A Descriptive Clinical Study https://doi.org/10.1080/19359705.2011.530574

Zucker 2012a Canada Demographics, Behavior Problems, and Psychosexual Characteristics of Adolescents with Gender Identity Disorder or Transvestic Fetishism https://doi.org/10.1080/0092623X.2011.611219

Zucker 2012b Canada A Developmental, Biopsychosocial Model for the Treatment of Children with Gender Identity Disorder https://doi.org/10.1080/00918369.2012.653309

Zucker 2017 Canada Intense/obsessional interests in children with gender dysphoria: a cross‑validation study using the Teacher’s Report Form https://doi.org/10.1186/s13034-017-0189-9

VanderLaan 2015a Canada Birth Weight and Two Possible Types of Maternal Effects on Male Sexual Orientation: A Clinical Study of Children and Adolescents Referred to a Gender Identity Service https://doi.org/10.1002/dev.21254

VanderLaan 2015c Canada Do children with gender dysphoria have intense/obsessional interests? https://doi.org/10.1080/00224499.2013.860073

Kaltiala-Heino 2015 Finland Two years of gender identity service for minors: overrepresentation of natal girls with severe problems in adolescent development https://doi.org/10.1186/s13034-015-0042-y 

Kaltiala-Heino 2019 Finland Sexual experiences of clinically referred adolescents with features of gender dysphoria https://doi.org/10.1177/1359104519827069 

Sumia 2017 Finland Current and recalled childhood gender identity in community youth in comparison to referred adolescents seeking sex reassignment https://doi.org/10.1016/j.adolescence.2017.01.006 

Vehmas 2021 Finland Somatic Health and Psychosocial Background Among Finnish Adolescents with Gender Dysphoria Seeking Hormonal Interventions https://doi.org/10.1089/trgh.2021.0084 

Becker-Hebly 2020 Germany Psychosocial health in adolescents and young adults with gender dysphoria before and after gender‑affirming medical interventions: a descriptive study from the Hamburg Gender Identity Service https://doi.org/10.1007/s00787-020-01640-2 

Brecht 2021 Germany Assessment of Psychological Distress and Peer Relations among Trans Adolescents—An Examination of the Use of Gender Norms and Parent–Child Congruence of the YSR-R/CBCL-R among a Treatment-Seeking Sample https://doi.org/10.3390/children8100864

Hartig 2022 Germany Suicidal and nonsuicidal self-harming thoughts and behaviors in clinically referred children and adolescents with gender dysphoria https://doi.org/10.1177/13591045211073941

Levitan 2019 Germany Risk factors for psychological functioning in German adolescents with gender dysphoria: poor peer relations and general family functioning https://doi.org/10.1007/s00787-019-01308-6 

Nieder 2021 Germany Individual Treatment Progress Predicts Satisfaction With Transition-Related Care for Youth With Gender Dysphoria: A Prospective Clinical Cohort Study https://doi.org/10.1016/j.jsxm.2020.12.010 

Roder 2018 Germany Health-related quality of life in transgender adolescents: Associations with body image and emotional and behavioral problems https://doi.org/10.1080/15532739.2018.1425649

Sievert 2021 Germany Not social transition status, but peer relations and family functioning predict psychological functioning in a German clinical sample of children with Gender Dysphoria https://doi.org/10.1177/1359104520964530 

Segev-Becker 2020 Israel Children and Adolescents with Gender Dysphoria in Israel: Increasing Referral and Fertility Preservation Rates https://doi.org/10.4158/EP-2019-0418

Fisher 2017 Italy Psychological characteristics of Italian gender dysphoric adolescents: a case–control study https://doi.org/10.1007/s40618-017-0647-5

Mirabella 2022 Italy Gender Identity and Non-Binary Presentations in Adolescents Attending Two Specialized Services in Italy https://doi.org/10.1016/j.jsxm.2022.03.215

Ristori 2021 Italy Sexual habits among Italian transgender adolescents: a cross-sectional study https://doi.org/10.1038/s41443-021-00427-6

Aitken 2015 Multiple Canada, Netherlands Evidence for an Altered Sex Ratio in Clinic-Referred Adolescents with Gender Dysphoria https://doi.org/10.1111/jsm.12817

Supplementary Table S2 - Summary of included studies

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Arch Dis Child

 doi: 10.1136/archdischild-2023-326681–9.:10 2024;Arch Dis Child, et al. Taylor J

Case 2:22-cv-00184-LCB-CWB   Document 558-43   Filed 05/27/24   Page 28 of 48



Cohen-Kettenis 2003 Multiple Canada, Netherlands Demographic Characteristics, Social Competence, and Behavior Problems in Children With Gender Identity Disorder: A Cross-National, Cross-Clinic Comparative Analysis https://doi.org/10.1023/A:1021769215342

Cohen-Kettenis 2006 Multiple Canada, Netherlands A Parent-report Gender Identity Questionnaire for Children: A Cross-national, Cross-clinic Comparative Analysis https://doi.org/10.1177/1359104506059135
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Study ID Sample description Service summary Data collection 
years Inclusion/Exclusions Demographics Gender status Mental health problems Neurodevelopmental conditions (ASC: autism spectrum condition, ADHD: attention deficit 

hyperactivity disorder) Adverse childhood experiences

Australia

Allen 2021 Young people 8-17 who are transgender and 
gender diverse in Victoria

Royal Children’s Hospital Gender Service (RCHGS) 
in Melbourne, Australia which is a statewide, 
publicly funded, tertiary referral service that 
provides gender-affirming clinical care.  
Introduced a First Assessment Single-Session 
Triage (FASST) clinic in 2016

January 2017 to 
January 2019

145 attended FASST and MDC; pre-post 
FASST study 142

Age at referral: Not reported

Age at assessment: median 15.0 IQR 13.7 to 16.2 

Birth-registered sex: 105 (73.9%) female and 37 
(26.1%) male

Gender identity: Transgender male 80 (56.3%), Transgender female 29 (20.4%), 
Nonbinary 16 (11.3%), Unsure 16 (11.3%), Prefer not to answer 1 (0.7%)

Gender dysphoria:  Not reported

Onset:  Not reported

Social transition: Full transition - 69/135 (51.9%); Name 83/125 (66.4%); Pronouns 
81/133 (60.9%); Look 99/132 (75.0%); At home 83/133 (62.4%); At school 76/128 
(59.4%); Online 92/125 (73.6%)

Depression: CBCL (carer) mean 68.24 SD 11.79; YSR (child) mean 69.20 SD 11.08

Anxiety: CBCL mean 65.97  SD 12.53; YSR mean 64.21 SD 8.36

Suicide: Columbia Suicide Severity Rating Scale - High risk 13.4% (16)

Self-harm:  Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Hilton 2022
Children and adolescents recruited through a 
gender service located at Westmead with a 
diagnosis of gender dysphoria based on DSM-5

Single hospital-based multidisciplinary service that 
provides assessment and treatment for children 
(<16 years at referral) with gender dysphoria and 
their families

October 2014 to 
February 2019

127 initial assessment with adolescent 
medicine and triaged to appropriate 
team; 90 referred to gender service for 
GD assessment; 74 research consent (16 
no consent); 10 excluded due to missing 
data; 64 included in study

Age at referral: Not reported

Age at assesment: mean 12.91 SD 1.90, range 8 to 
16

Birth-registered sex: 24 (37.5%) male and 40 
(62.5%) female

Gender identity: Not reported

Gender dysphoria: The Utrecht Gender Dysphoria Scale (UGDS) - mean 52.89 SD 7.43 
range 29 to 60; 60 (94%) scored above 40; all had a diagnosis of gender dysphoria based 
on DSM-5

Onset: Not reported

Social transition: Not reported

Depression and anxiety:  DASS-21 - mean 55.57 SD 27.25 range 2 to 112

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC: 4 (6.25%); Austism Spectrum Quotient (AQ) - mean 60.62 SD 18.64 range 18 to 100

ADHD: 6 (9.38%)

Combined ASC and ADHD: 3 (4.69%)

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Kozlowska 2020

Children experiencing dysphoria in relation to 
their birth-assigned sex were referred by their 
family doctors to a newly established— but not 
yet funded—Gender Service

Tertiary care pediatric hospital December 2013 to 
June 2017

70 referred to gender service; 65 
comprehensive medical assessment with 
endocrinology or adolescent team; 61 
family and individual assessment with 
psychological team; 60 censented to 
research study; 57 total study cohort

Age at referral: Not reported

Age at assessment: mean 12.96 SD 1.91 median 
13.67 range 8.42 to 15.92 

Birth-registered sex: 24 (42.1%) male and 33 
(57.9%) female

Gender identity: 21/24 brm experienced their gender as female, 1 neutral gender, 1 
unsure. 31/33 brf experienced their gender as male, 1 liked to wear boy clothes but did 
not express desire to be a boy in words, 1 gender distressed

Gender dysphoria: 47 (82.5%), Other Specified Gender Dysphoria 3 (5.3%), Unspecified 
Gender Dysphoria  4 (7.0%), Does not meet criteria for the above 3 (5.3%); Gender 
dysphoria (4 point scale):  no 0 (0.5%), some 14 (24.6%) very 28 (49.1%) and extreme 
distress 15 (26.3%) 

Onset: (1) children who had expressed their gender preferences in words, behavior 
(e.g., refusal to wear dresses), and play from the preschool years onward (n = 32; 
56.1%); (2) children who dated their feelings of gender dysphoria from the school-age 
years (n = 14; 24.6%); (3) children who dated these feelings from the prepubertal time 
period, when awareness that their own puberty was approaching had triggered their 
distress (n = 8; 14.0%); and (4) children who dated these feelings from the post-pubertal 
period (n = 3; 5.3%). Age of disclosure in the four subsets, respectively, was 2.5–14 
years (mean = 9.12 years); 8–13.8 years (mean = 11.49), 12.5–14.5 years (mean = 13.34), 
and 12.0–14.8 years (mean = 13.61).

Social transition: Not reported

Depression: 36 (63.2%)

Anxiety: 38 (66.7%)

Suicide: suicidal ideation 28 (49.1%), and suicide attempt 6 (10.5%)

Self-harm: occurring in the present 7 (12.3%) and self-harm history 30 (52.6%)

Eating disorder: Not reported

ASC:  9 (15.8%)

ADHD: Not reported

Neglect or abuse: Physical abuse 11 (19.3%), Sexual abuse 6 
(17.5%), Neglect 6 (10.5%)

Parental mental illness or substance misuse: Maternal 
mental illness (most commonly depression) 30 (52.6%), 
Paternal mental illness 23 (40.4%)

Exposure to domestic violence: Domestic violence 14 (24.6%)

Household member in prison: Not reported

Loss of parent: Placement changes (foster care or between 
parents) 7 (12.3%)

Mahfouda 2019
Young people under 18 with gender diversity 
who were invited to take part in the GENTLE 
cohort

Single gender service located at Perth Children’s 
Hospital in Perth, Western Australia. It is a 
dedicated tertiary service working with gender 
diverse children and adolescents and their 
families. Provides information, consultation, 
assessment, support, and access to puberty 
suppression and gender-affirming oestrogen or 
testosterone hormonal interventions

November 2017 to 
June 2019

122 contacted; 17 declined to 
participate, and 1 decided to withdraw 
from the Cohort. 104 included

Age at referral: mean 14.62 SD = 1.72

Age at assessment: mean 15.49 SD = 1.67

Birth-registered sex: 79 (76%) female and 25 (24%) 
male

Gender identity: male (71), female (23), non-binary/agender (6) and not specified (4)

Gender dysphoria: Not reported 

Onset: Not reported 

Social transition: Not reported 

Depression and anxiety: Internalising mean 67.00 SD 12.83, Externalising mean 
54.45 SD 10.19, Total 64.08 10.94

Suicide and self-harm: 81/93 (77.9%) reported a history of any mental health 
problems, deliberate-self harming behaviours and/or suicidal intent or attempts 

Eating disorder: Not reported

ASC: 10 (9.62%); Social Responsiveness Scale - Social Awareness n 104 mean 57.88 SD 12.17 
normal range 63 (60.6%) mild 15 (14.4%) moderate 18 (17.3%) severe 8 (7.7%), Cognitive n 104 
mean 55.95 SD 13.04 normal range 70 (67.3%) mild 10 (9.6%) moderate 14 (13.5%) severe 10 
(9.6%), Communication n 104 mean 58.38 SD 13.10 normal range 59 (56.7%) mild 18 (17.3%) 
moderate 14 (13.5%) severe 13 (12.5%), Motor n 104 mean 63.39 SD 14.52 normal range 41 
(39.4%) mild 18 (17.3%) moderate 23 (22.1%) severe 22 (21.2%), Restricted and Repetitive 
Behaviours n 102 mean 62.24 SD 13.76 normal range 46 (44.2%) mild 21 (20.2%) moderate 13 
(12.5%) severe 22 (21.2%), Social Communication n 104 mean 59.83 SD 13.54 normal range 56 
(53.8%) mild 14 (13.5%) moderate 17 (16.3%) severe 17 (16.3%), DSM-5 n 100 mean 61.77 SD 
14.03 normal range 49 (47.1%) mild 18 (17.3%) moderate 10 (9.6%) severe 23 (22.1%), Total 
score n 104 mean 60.68 SD 14.06 normal range 53 (51.0%) mild 17 (16.3%) moderate 15 (14.4%) 
severe 19 (18.3%); Severe indicates ASD. 

ADHD: Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Pang 2020* Young people up to the age of 18 years who are 
transgender and gender diverse in Victoria

The Royal Children’s Hospital Gender Service 
(RCHGS) in Melbourne, Australia who accept 
referrals of transgender and gender diverse young 
people up to the age of 18 years. Serves the state 
of Victoria (population 6 million) and only 
specialist service in this area.  

January 2009 to 
December 2016

558 referrals

2009=0
2010=8
2011=14
2012=20
2013=54
2014=100
2015=142
2016=231

Age at referral: brm median 11.9 IQR 7 to 15.5, brf 
median 14.4 IQR 12.7 to 15.8

Age at assessment: Not reported 

Birth-registered sex: 250 (44.8%) male and 308 
(55.2%) female

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Tollit 2021

Patients needed to have attended their first 
appointment with RCHGS during this time, and 
either had a self-reported gender identity which 
differed from what was presumed for them at 
birth (as reported during any stage of their 
clinical assessment) or sought clinical guidance 
regarding their gender. 

Largest multidisciplinary pediatric gender service 
in Australia providing transgender and gender 
diverse children and adolescents throughout 
Victoria with support, assessment and a range of 
gender affirming treatments to help manage GD. 

January 2007 to 
December 2016 359 patients met inclusion criteria

Age at referral: Not reported

Age at assessment: median 14.3 IQR 5.8 range 3.6 
to 18.1; brm age: median 14.8 IQR 3.1 range 3.6 to 
18.1; brf age: median 12.4 IQR 8.6 range 3.8 to 17.9 
(age at first presentation)

Birth-registered sex: 193 (53.8%) females and 166 
(46.2%) males

Gender identity: transgender 313 (87.2%), non-binary 26 (7.2%), cisgender 6 (1.7%), not 
sure 14 (3.9%)

Gender dysphoria:  81.1% met DSM-5 criteria for GD. 

Onset: Age at which gender diversity expressed:overall median 3 IQR 8 range 1.5 to 17, 
brf median 4.8 IQR 9 range 2 to 16.8 and brm 3 IQR 8 range 1.5 to 17; Age at which 
experiencing GD symptoms: overall median 8 IQR 9 range 1.5 to 17, brf median 11 IQR 
10 range 2 to 16.8 and brm median 4 IQR 10 range 1.5 to 17.0. GD symptoms commence 
age at typical age of pubertal onset: brm (n = 47; 29.6%) and brf (n=104; 54.5%) but 
43.6% brm and 40.8% brf had previsouly expressed GD prior to this. 

Social transition: Not reported

Depression: Major depressive disorder/history of low mood: 182 (50.7) - males 
74 (44.6%) and females 108 (56.0%)

Anxiety: Not reported

Suicide: history of suicidal ideation 106 (29.5) - males 36 (21.7%) and females 70 
(36.3%)

Self-harm: history of self-harm 89 (24.8%) - males 25 (15.1%) and females 64 
(33.2%)

Eating disorder:  overall 5 (1.4%), males 1 (0.6%) and females 4 (2.1%)

ASC:  58 (16.2%); brm 37 (22.3%) and brf 31 (10.9%)

ADHD:  9 (2.5%); brm 6 (3.6%) and brf 3 (1.6%)

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Kozlowska 2021 Presenting with feelings of dysphoria pertaining 
to gender that had been assigned to them at birth

The Gender Service is a multidisciplinary service 
located in a tertiary care children’s hospital in New 
South Wales. Clinic was established in December 
2013 in the wake of increased referrals to our 
hospital Endocrinology Department for children 
experiencing gender dysphoria. Along with their 
distressed families, these children (sometimes 
with court orders in hand) came to Endocrinology 
typically seeking treatment with puberty-
suppressing medications.

December 2013 to 
November 2018

454 total referrals to gender service, 128 
comprehensive medical assessment, 108 
family and individual assessment with 
psychological team, 79consent to take 
part in research study. 79 children 
included

Age at referral: Not reported

Age at assessment: 8.42 to 15.92 mean 12.84 SD 
1.20 median 13.33

Birth-registered sex: 33 (41.8%) males and 46 
(58.2%) females

Gender identity: Male to female 26 (32.9%), female to male 42 (53.2%), neutral 1 (1.3%), 
confused 7 (8.9%) 

Gender dysphoria: 41 (51.9%) experienced dysphoria about gender from toddlerhood 
or preschool, 22 (27.8%) from early primary school, 12 (15.2%) prepubertal, 4 (5.1%) 
postpubertal; No GD diagnosis given at assessment 4 (5.1%), DSM-5 GD 61 (77.2%), DSM 
other specified GD (insufficient information) 10 (12.7%), DSM unspecified GD (clear 
reason why GD criteria were not met) 4 (5.1%); Child gender distress: No distress 1 
(1.3%), Some distress 21 (26.9%), Very distressed 35 (44.3%), Extreme distress 22 
(27.8%)

Onset: Age of first disclosure: Preschool years (2.5–5 years) 13 (16.5%), School-age 
years (7–12.5 years) 30 (38.0%), Adolescent years (13–14.8 years) 28 (35.4%), No verbal 
disclosure 8 (10.1%)

Social transition: Not reported

Depression: 49 (62.0%) Depression DASS subscale: child (n=54) mean 20.26 
clinical cutoff: 41/54 (75.9%), mother (n=40) mean 10.29 clinical cutoff: 21/48 
(43.81%), father (n=25) mean 6.24 clinical cutoff: 7/25 (28.0%)

Anxiety: 50 (63.3%) Anxiety DASS subscale: child (n=54) mean 18.15 clinical 
cutoff: 46/54 (85.2%), mother (n=40) mean 6.7 clinical cutoff: 17/48 (35.4%), 
father (n=25) mean 3.04 clinical cutoff: 3/25 (12.0%)

Suicide: Suicidal ideation (past or current) 33 (41.8%); Suicide attempt 8 (10.1%)

Self-harm: history 39 (49.4%); current self-harm 13 (16.3%) 

Eating disorder: 2 (2.5%)

ASC: (diagnosis by paediatrician or formal testing) 11 (13.9%)

ADHD: 13 (16.5%)

Neglect or abuse: Sexual abuse 15 (19.0%), Physical abuse 12 
(15.2%), Emotional abuse 11 (13.9%), Neglect 9 (11.4%)

Parental mental illness or substance misuse: Maternal 
mental health 39 (49.4%), Paternal mental health 30 (38.0%),

Exposure to domestic violence: Domestic violence 18 (22.8%)

Household member in prison: Not reported

Loss of parent: Loss death 15 (19.0%), Out-of-home 
placement (foster care)/change of placements (whom the 
child lived with) 8 (10.1%)

Tollit 2019

Trans20 is a prospective, longitudinal cohort 
study, with a sample comprising patients aged 
3–17 years when first attending the RCHGS 
between February 2017 and February 2020.  
Young people up to age 17 years who reside in 
Victoria and have concerns regarding their 
gender identity can be referred to RCHGS by their 
general practitioner. Patients subsequently enter 
the service via one of two pathways: the Under 8 
clinic for those aged 7 years and below, or the 
First Assessment Single Session Triage (FASST) 
clinic for those aged 8 years and older

The RCHGS provides publicly funded assessment 
and gender affirming care to TGD young people 
throughout the state of Victoria.  With 
approximately 250 new referrals each year, 
RCHGS is the largest multidisciplinary gender 
service for children and adolescents in Australia.

February 2017 to 
February 2019

397 young people were considered 
eligible for involvement in Trans20

Age at referral: Not reported

Age at assessment: the large majority of patients 
(75.3%) were aged 12 years or older, 18.6% were 
aged 6–11 years and 6.1% were aged 5 years or 
younger

Birth-registered sex: Not reported

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Belgium

Supplementary Table S3 - Study details by country
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de Graf, 2018b*

Adolescents aged 12–18 who were referred to 
one of the four European specialist gender clinics 
who completed either the CBCL or the YSR at 
baseline

 Specialist gender service January 2009 to 
December 2013

For Belgium, 136 adolescents were 
referred and data for 71 young people 
were included in this study (52.2%).

Age at referral: Not reported

Age at assessment: 14.34 (1.65); brf 14.37 (1.83) 
and brm 14.32 (1.57)

Birth-registered sex: 47 (66.2%) female and 24 
(33.8%) males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression and anxiety: CBCL internalising N=35, mean 14.63 SD 10.05; Youth 
Self report internalising N=37, mean 21.14 SD 10.03; Clinical range internalising 
CBCL N=35, 15 (42.9%); clinical range internalising YSR N=37, 20 (54.1%).

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Van Cauwenberg, 
2021

Adolescents between 12 and 18 years, who were 
referred to pediatric clinic who consented to 
retrospective chart review and who were eligible 
for a first session during study period

Pediatric Gender Clinic at Ghent University 
Hospital for gender variant children and 
adolescents and their families. 

January 2007 to 
December 2016

235 referrals, 35 excluded whose first 
session came after 2016, leaving 200 who 
were eligible for a first session between 
dates, 12 were referred to adult clinic, 11 
did not attend their first session, 177 
analysed

Age at referral: Not reported

Age at assessment: 15.01 (1.42)

Birth-registered sex: overall 1.77 (F:M ratio); 
Females, Males numbers (ratio) - 2007=0,3; 
2008=3,6 (0.5); 2009=4, 5 (0.8); 2010=5,1 (5.00); 
2011=6,3 (2.00); 20012=18, 8 (2.25); 2013=20, 8 
(2.50); 2014=17, 12 (1.42); 2015=29, 11 (2.64); 
2016=21, 7 (3.00) These were extracted from Figure 
2

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression and anxiety: CBCL internalising N=42, mean 15.98, SD 9.66; T-score 
62.24 (10.45) clincial range 52.4%; YSR internalising N=52, mean 19.35, SD 9.26; T-
score 59.13 (9.32); clinical range 28.8%

Suicide: 5 (2.8%); thoughts 21 (40.4%)

Self-harm: self-harm and/or at least one suicide attempt in last 6 months 17 
(32.1%)

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Brazil

Soll 2019; Soll 
2021

Families seeking healthcare at service for gender 
incongruence using ICD-11 and had response 
from both parents to questionnaire and 
consented

Gender Identity Program (PROTIG) at the Hospital 
de Clínicas de Porto Alegre (HCPA), located in 
southern Brazil for children aged 8 to 16

May 2014 to 
December 2018 24

Age at referral: Not reported

Age at assessment: mean 13.88 SD 2.45; range 8 to 
16

Birth-registered sex: 12 (50%) female and 12 (50%) 
males

Gender identity: Not reported

Gender dysphoria: All had diagnosis of gender dysphoria (DSM-5)

Onset: mean 9.25 (min 5 max 15); Male GI 9.5 (5 to 13); Female GI 9.0 (5 to 13)

Social transition: 79.2% started social transition; age of social transition 14.0 (7 to 16); 
male GI 13.29 (10 to 15); female GI 12.83 (7 to 16)

Depression: major depression 4 (16.6%)

Anxiety: All said they felt signficant sadness and anxiety

Suicide:  attempt 3 (12.5%)

Self-harm: Not reported

Eating disorder: anorexia 1 (4.16%) bulimia 1 (4.16%)

ASC: 0 (0.0%)

ADHD: Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Canada

Aitken 2015* Adolescents (aged 13 years or older) referred for 
gender dysphoria to specialist gender clinic.

Gender Identity Service housed within the Child, 
Youth, and Family Services (CYFS) at the Centre for 
Addiction and
Mental Health (CAMH), Toronto

1976 to 2013

n=328 whole period

Numbers assessed per year reported

Sub-sample of 255 covering 1999-2013 
used for some results

Age at referral: Not reported

Age at assessment: Mean age 16.7 (SD 1.7). No 
significant difference in age between brf and brm.

Birth-registered sex: 176 (53.7%) female and 
152(46.3%) male. From 1999-2005, 17 (32.1%) 
female and 36 (67.9%) male. M:F ratio 2.11:1. From 
2006-2013, 129 (63.9%) female and 73 (36.1%) 
male. M:F ratio 1:1.76. Study reported significant 
difference in sex distribution between two time 
periods.

Gender identity:  Not reported

Gender dysphoria: All met criteria for either Gender Identity Disorder (GID) or GID Not 
Otherwise Specified (GID-NOS).

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Aitken 2016 Consecutive series of children (age 3-12 years)  
refererd to a specialised gender identity clinic.

Specialised gender identity service housed within 
a child and mental health programme at an 
academic health science centre.

Information in paper suggests it is the Gender 
Identity Service, Child, Youth, and Family 
Programme, Centre for Addiction and Mental 
Health, Toronto.

1976 to 2015

615 referred

Excluded 43 as relevant data not 
available

n=572

Age at referral: Not reported

Age at assessment: Age breakdown reported: 3-4= 
110, 5= 95, 6= 86, 7= 59, 8= 71, 9= 50, 10= 39, 11= 
29, 12= 33.

Birth-registered sex: 109 (19.1%) female and 463 
(80.9%) male

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide or self-harm: Summed score (range 0-4) for CBCL items 18 (self-harm or 
suicide attempt) and 91 (ideation) 0.3 (SD 0.7) - same for birth-registered females 
and males. Percentage rating 1 or 2 for item 18 = 6.6% and for item 91 = 19.1%. 
Suicide/self-harm data only reported for 6-12 year old participants  (n=367).

Percentage endorsing (scoring 1-2) Item 91 in each age group: 3-4= 0.9%, 5= 
7.4%, 6= 9.6%, 7= 10.2%, 8= 18.3%, 9= 26.0%, 10= 33.3%, 11= 27.6%, 12= 27.3%. 
Percentage endosring Item 18 in each age group: 3-4= 0.0%, 5= 5.3%, 6= 2.3%, 7= 
1.7%, 8= 9.9%, 9= 4.0%, 10=12.8%, 11= 17.2%, 12= 6.1%

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Bechard 2017
Adolescents consecutively referred to a 
specialised gender identity service who had a 
diagnosis of gender identity disorder (GID)

Specialized gender identity service housed within 
a child and youth mental health program at an 
academic
health science centre.

Information in paper suggests it is the Gender 
Identity Service, Child, Youth, and Family 
Programme, Centre for Addiction and Mental 
Health, Toronto.

February 2011 to 
June 2012 n=50

Age at referral: Not reported

Age at assessment: Median age 16.9, range 13-20

Birth-registered sex: 33 (66%) female and 17 (34%) 
male

Gender identity: Not reported

Gender dysphoria: All had GID diagnosis (eligibility criteria)

Onset: Not reported

Social transition: Not reported

Depression: 18 (36%) had DSM diagnosis of Major Depressive Disorder prior to 
initial assessment (plus 1 with queried MDD diagnosis) and 1 (2%) had DSM 
diagnosis of Dysthymic Disorder.

Anxiety: 8 (16%) had DSM diagnosis of Generalised Anxiety Disorder (plus 1 with 
queried GAD diagnosis), 1 (2%) had Anxiety Disorder Not Otherwise Specified, 
2(4%)  had Social Phobia (Social Anxiety Disorder), 1 (2%) had Panic Disorder 
without Agoraphobia.

Suicide:Ideation 31 (62%). Suicide attempt(s) 13 (26%).

Self-harm: 18 (36%).

Eating disorder: 1 had DSM diagnosis of Anorexia Nervosa and 2 of Eating 
Disorder Not Otherwise Specified. 3/50 (6%)

ASC: 2 (4%) had DSM diagnosis of Asperger's Disorder prior to initial assessment.

ADHD: 9 (19%) had DSM diagnosis of ADHD prior to initial assessment.

Neglect or abuse: History of physical abuse coded as present 
at initial intake interview/from referral information for 10 
(20%) and history of sexual abuse for 5 (10%).

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Bradley 1978
Children and adolescents referred to and 
assessed in a new child and adolescent gender 
identity service

A child and adolescent section was established 
within the Clarke Gender Identity Clinic in Toronto 
in 1975. This consisted of a multi-disciplinary 
assessment team which starting seeing children in 
Autumn 1975.

Autumn 1975 to 
October 1977 n=16

Age at referral: Not reported

Age at assessment: Age range 6-17, 4 children and 
12 adolescents.

Birth-registered sex: 3 (18.8%) female and 13 
(81.3%) male. Children: 4 male. Adolescents: 3 
female and 9 male.

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported
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Chiniara 2018

Adolescents (age 12-18) presenting to a 
transgender clinic. Eligibility included presence of 
gender dysphoria and desire for medical 
treatment (those with learning disability or 
extreme anxiety were excluded)

Data from initial vists were used

A large paediatric gender clinic based at the 
Hospital for Sick Children, Toronto. Described as a 
medical clinic developed towards meeting the 
medical needs of transgender adolescents. 
Opened in October 2013 - rapidly grown to 
become one of largest in North America.

January 2014 to June 
2016

n=203

12 meeting criteria were excluded - did 
not return to clinic, 3  because initial visit 
to another clinic.

Overall referral / assessed number not 
reported

Age at referral: Not reported

Age at assessment: Mean age brf 16.3 (SD 1.6), 
brm 16.1 (1.7). Mean age for first 100 over time 
period 16.7 (1.6) and for later 100 15.7 (1.6). 
Significant difference between two time periods 
reported.

Birth-registered sex: 156 (76.8%) female, 47 
(23.2%) male. M:F ratio: 1:3. Percentage of females 
among first 100 over time period was 74.7% and 
78.8% in later period.

Gender identity: Not reported

Gender dysphoria: Utrecht scale scores (range 12 to 60) indicate presence of gender 
dysphoria in all participants (mean score brf 56.1 (SD 4.2), brm 50.4 (7.4) - significant 
difference between groups reported).

Onset: Not reported

Social transition: 117 (75.5%) brf and 30 (63.8%) brm had socially transitioned prior to 
initial visit.

Depression: 37.4%; 20.5% brf and 12.6% brm (13.9% brf and 4.0% brm both 
anxiety and depression). No significant difference between 100 adolescents 
referred early or later in the time period. 33.9% prescribed medication for a 
mood disorder (at present or in the past). Mean BDI II scores 23.5 SD (14.8) brf 
and 19.8 (14.6) brm. Scores indicate severe depression in 41.6% of females and 
34.4% of males.

Anxiety: 28.1%; 12.8% brf and 6.3% brm . No significant difference between 100 
adolescents referred early or later in time period. Mean MASC2 scores 63.3 (SD 
12.3) brf and 57.4 (12.7) brm - significant anxiety 44.4% brf and 30% brm 
(significant difference between groups reported).

Suicide: 67 (33.3%) suicidal thoughts (54, 34.6% brf and 13, 27.7% brm). No 
significant difference between 100 adolescents referred early or later in the time 
period.  9.6% brf and 9.7% brm scored positive on the BDI II for suicide risk.

Self-harm: 62 (30.5%); 52, 33.3% brf and 10, 21.3% brm). No significant 
difference between 100 adolescents referred early or later in the time period.

Eating disorder: Not reported

ASC:  5.1% brf and 6.4% brm. No significant difference between 100 adolescents referred early 
or later in the time period.

ADHD: 14.9% brm, 0% brf

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Chiu 2006 Children referred consecutively to, and then 
assessed in a gender identity service.

Gender Identity Service, which is
housed within the Child, Youth, and Family 
Program (CYFP) at the Centre for Addiction and 
Mental Health, Toronto

Not reported n=65

Age at referral: Not reported

Age at assessment: Mean age 8.1 yrs (SD 2.5), 
range 3-12

Birth-registered sex: 18 (27.7%) female and 47 
(72.3%) male

Gender identity: Not reported

Gender dysphoria: 54 (83.1%) met complete DSM criteria for Gender Identity Disorder 
(GID), and 11 (16.9%) were subthreshold meeting some criteria.

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Cohen-Kettenis 
2003*

Children (age 3-12 years) consecutively referred 
to, and then assessed in a gender identity clinic.

The Child and Adolescent Gender Identity Clinic, 
which is housed within the Child Psychiatry 
Program at the Centre for Addiction and Mental 
Health - Clarke Division (Toronto, Ontario, 
Canada).

1975 to 2000

Largest number 
assessed in 1997 
(n=28)

n=358

Age at referral: % cases: age 3/4=5.9, 4/5=16.8, 
5/6=17.9, 6/7=14.7, 7/8=9.7, 8/9=10.9, 9/10=9.2, 
10/11=4.4, 11/12=4.4, 12/13=5.9

Age at assessment: Mean age 7.2 (SD 2.5), range 
3.2-13.0.

Birth-registered sex: 53 (14.8%) female, 305 
(85.2%) male, M:F ratio 5.75:1

Gender identity: Reported sum scores (range 0-4) for CBCL item 5 (behaves like 
opposite sex) and 110 (wishes to be of opposite sex). Mean score 2.8 (SD 1.3) brf and 2.4 
(1.3) brm.

Gender dysphoria: 225 (62.8%) met complete DSM criteria for gender identity disorder.

Onset: Not reported

Social transition: Not reported

Depression and anxiety: Mean internalising T-score 60.8 (SD 11.0)

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Cohen-Kettenis 
2006*

Children (age 2-12) consecutively referred to, and 
then assessed in a gender identity clinic.

The Child and Adolescent Gender Identity Clinic, 
which is housed within the Child, Youth and 
Family Programme at the Centre for Addiction and 
Mental Health (Toronto, Ontario, Canada).

May 1985 to 
December 2003

n=338

(GIQC data not available for first
66 children seen for assessment)

Age at referral: Not reported

Age at assessment: Mean age 7.2 (SD 2.5), range 2-
12

Birth-registered sex: 52 (15.4%) females and 286 
(84.6%) males. M:F ratio 5.5:1 

Gender identity:  Gender Identity Questionnaire for Children (GIQC) mean score brf 2.6 
(SD 0.6), brm 2.9 (0.6).

Gender dysphoria: 227 (67.2%) met complete diagnostic criteria for Gender Identity 
Disorder. GIQC mean score 2.6 (SD 0.5) for those meeting complete criteria, 3.3 (0.5) for 
those subthreshold (meeting some criteria).

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

de Graaf 2020*
Adolescents aged 13 or older who were referred 
and assessed at a specialist gender identity clinic 
(data collected during initial assessment)

Gender Identity Service at the Centre for 
Addiction and Mental Health (CAMH) in Toronto, 
Ontario

1978 to 2012 n=260

Age at referral: Not reported

Age at assessment: Mean age 16.7 (SD 1.8)

Birth-registered sex: 131 (50.4%) female and 129 
(49.6%) male

Gender identity:  For CBCL item 110 (wishes to be of the opposite sex), 211 (94.1%) 
scored 1 or 2 and 13 (5.8%) scored 0. For the YSR, 228 (95.7%) scored 1-2 and 10 (4.2%) 
scored 0.

Gender dysphoria: All met DSM criteria for Gender Identity Disorder or Gender 
Dysphoria

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide and self-harm: Sum scores for CBCL and YSR item 18 (deliberate self-
harm or attempted suicide) and 91 (suicidal ideation) calculated (score range 0-2). 
Mean scores were 0.8 (SD 1.1) on CBCL and YSR. Percentages scoring 1-2 on CBCL 
and YSR item 18: 30.8% and 33.6% brf and 29.2% and 23.5% brm. Percentages 
scoring 1-2 on CBCL and YSR item 91: 32.5% and 40.0% brf and 39.2% and 41.2% 
brm.

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

de Vries 2016*
Adolescents (age 13–18 years) referred and 
assessed at specialist gender clinic (baseline 
assessment data used)

Gender Identity Service at the Centre for 
Addiction and Mental Health (CAMH) in Toronto, 
Ontario (established in 1975 at the Clarke Institute 
of Psychiatry, now the Centre for Addiction and
Mental Health). Covers large proportion of 
population in Ontario.

1980 to 2010

n=177

CBCL / YSR data available for 142 / 138 of 
sample

Age at referral: Not reported

Age at assessment: Mean age 15.2 (SD 1.3)

Birth-registered sex: 83 (46.9%) female and 94 
(53.1%), M:F ratio = 1.13:1

Gender identity: Not reported

Gender dysphoria: 100% met DSM criteria either for Gender Identity Disorder or 
Gender Identity Disorder Not Otherwise Specified.

Onset: Not reported

Social transition: Not reported

Depression and anxiety: For CBCL and YSR internalising scale, mean score was 
68.8 (SD 9.8) and 62.4 (12.0) for all, 67.5 (10.6) and 60.1 (10.3) for brf, and 70.0 
(9.0) and 64.6 (13.0) brm. On the CBCL, 74.5% were in the clinical range for 
internalising symptoms (69.7% of brf and 78.7% brm). On the YSR, 46.4% were in 
the clinical range (37.3% brf and 54.9% brm).

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Feder 2007
All adolescents (age 12-18) who were assessed. 
Those with diagnosis of gender dysphoria (GD)  
given at assessment were included.

The Gender Diversity Clinic at a Canadian tertiary 
pediatric care hospital in Ottawa, Ontario. Access 
is through self-referral or by a primary care 
provider. Catchment is a moderate size urban 
centre and surrounding area (population 1.3 
million). MDT collaboration between Adolescent 
Medicine and Endocrinology for those up to age 
18.

October 2007 to July 
2015

150 assessed

Excluded 23 (outside specified age 
range), and 30 (no GD so discharged)

n=97

Age at referral: Not reported

Age at assessment: Mean age 15.7 (SD 1.4)

Birth-registered sex: 60 (61.9%) female and 37 
(38.1%) male

Gender identity: brf 58 identified as male and 2 as gender fluid. All 37 brm identified as 
female.

Gender dysphoria: Of 150 assessed age 12-18, 120 received diagnosis of gender 
dysphoria and 30 did not and were discharged from the service. All included sample 
diagnosed (eligibliity criteria).

Onset: Not reported

Social transition: At time of assessment, 46 (47%) had completed social transition, 18 
(19%) were in the process, and 33 (34%) had not initiated social transition.

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder:  5 (5.2%) (3 anorexia nervosa-restrictive subtype, 1 anorexia 
nervosa-binge/purge subtype, 1 avoidant restrictive food intake disorder). 10 
(10.3%) were noted to have eating disorder-related symptoms but no diagnosis. 
Of the 15 diagnosed / with symptoms 15 (15.5%), 3 (20%) brf and 12 (80%) brm.

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Fridell 2006 Children referred consecutively to, and then 
assessed in a gender identity service.

The Gender Identity Service, which is housed 
within the Child, Youth, and Family Program 
(CYFP) at the Centre for Addiction and Mental 
Health, Toronto

June 1993 to May 
2005

252 started assessment

10 excluded as data not available

n=242

Age at referral: Not reported

Age at assessment: Mean age brf 8.0 (SD 2.6) and 
brm 7.1 (2.4)

Birth-registered sex: 43 female (17.8%) and 199 
male (82.2%)

Gender identity: Not reported

Gender dysphoria: 176 (72.7%) met complete DSM criteria for Gender Identity Disorder 
(GID) and 66 (27.3%) were subthreshold for diagnosis.

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Heard 2018

All youth who have received care from a gender 
service (initial assessment data used for specified 
characteristics).

Referrals that were redirected and not followed 
by the service were only included in the number 
and demographic of referrals.

Manitoba Gender Dysphoria Assessment and 
Action for Youth (GDAAY) programme - 
established in 2011 to provide Manitoba's trans 
youth with access to trans-specific healthcare. 
MDT set-up. Prior to establishment there was no 
comprehensive paediatric gender service for 
those under 18.

2007 to July 2016

174 referred

13 re-directed to adult service as above 
age limit

Survey data not extracted as selected 
subsample (n=25)

Numbers referred and assessed per year 
reported

Age at referral: Mean age 13.9, range 4.7-17.8

Age at assessment: Not reported

Birth-registered sex: 122 (70.1%) female and 52 
(29.9%) male

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression or depression: 49 of 161 (30.4%) with pre-existing or current 
anxiety/depression diagnosis (41 (24%) brf and 8 (5%) frm)

Suicide: Not reported

Self-harm: behaviours 36 (21%) 

Eating disorder: Not reported

ASC: 4 with an ASD diagnosis, 2 with ASD traits not formally meeting diatnostic crieria (total n not 
reported)

ADHD: Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported
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Hughes 2017 Children (< age 12) and adolescents (age 12 and 
over) referred to a gender identity service

Not specified.

From information in paper, it is likely to be the 
Child and Adolescent Gender Identity Service, 
Toronto

1976 to 2013 n=1023

Age at referral: Not reported

Age at assessment: Mean age brf 12.8 (SD 4.5) and 
brm 10.4 (4.7).

Birth-registered sex: 245 (23.9%) female, 778 
(76.1%) male

Gender identity: Not reported

Gender dysphoria: Basis of referral: gender dysphoria for 92 brf and 422 brm children, 
135 brf and 143 brm adolescents; tranvestic fetishism for 24 and 128 brm; 
homosexuality for 13 brf and 61 brm adolescents. 

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Johnson 2004 Children (age 3-12) referred consecutively, and 
then assessed in a gender identity clinic

Child and Adolescent Gender Identity Clinic, which 
is housed within the Child Psychiatry Program at 
the Centre for Addiction and Mental 
Health—Clarke Division, Toronto

May 1985 to April 
2003 n=325

Age at referral: Not reported

Age at assessment: Mean age 7.1 (SD 2.5), range 
3.3-13.0

Birth-registered sex: 50 (15.4%) female and 275 
(84.6%) male

Gender identity: Gender Identity Questionnaire (GIQ) total mean score (range 1-5 with 
1 exihibiting most cross-sex behaviour) was 2.8 (SD 0.6), 2.6 (0.6) brf and 2.9 (0.6) brm. 
Scores for age groups: 3-4 years = 2.7 (0.7), 4.5 = 2.7 (0.6), 5-6 = 2.8 (0.6), 6-7 = 2.8 (0.6), 
7-8 = 2.8 (0.6), 8-9 = 2.8 (0.6), 9-10 = 3.0 (0.7), 10-11 = 2.8 (0.6), 11-12 = 2.9 (0.8), 12-13 = 
3.2 (0.6).

Gender dysphoria: 216 (66.5%) (34 (15.7%) brf and 182 (84.3%) brm) DSM for Gender 
Identity Disorder. 109 (33.5%) (16 (14.7%) brf and 93 (85.3%) brm) were subthreshold, 
all meeting some criteria. Mean GIQ score was 2.6 (0.5) for those meeting complete 
DSM criteria and 3.3 (0.5) for those meeting some. Scores for each group by different 
age brackets are also reported in the paper.

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Khatchadourian 
2014

Adolescents referred to a transgender 
programme for medical therapy. Eligibility criteria 
are at least Tanner stage 2, assessment by mental 
health profesional from transgender clinical care 
group, and confirmed diagnosis of gender 
dysphoria.

British Columbia (BC) Children's Hospital 
Transgender Programme - MDT approach 
providing medical care and psychosocial support. 
Team was integrated into BC Transgender Clinical 
Care Group (BCTCCG) in 2003. Youth are assessed 
by a professional in the BCTCCG and those 
diagnosed with gender dysphoria are referred to 
the Transgender Programme (medical team) for 
medical therapy.

January 1998 to 
December 2011

n=84

No. of new patients seen per year 
reported

Age at referral: Not reported

Age at assessment: Mean age at first visit 16.6 (SD 
2.2, CI 16.1-17.0). brf 16.4 (2.1, 15.8-17.0) and brm 
16.8 (2.4, 16.0-17.5).

Birth-registered sex: 45 (53.6%) female and 39 
(45.4%) male. Number of female seen for each year 
1998-2011 = 1, 1, 0, 1, 0, 1, 1, 1, 1, 1, 9, 4, 6, 18. 
Numbers of males seen = 0, 0, 0, 0, 0, 2, 0, 0, 3, 4, 3, 
8, 6, 11.

Gender identity: 45 identified as female-to-male, 37 as male-to-female, and 2 birth-
registered males were undecided

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: 29 (35%) diagnosed with mood disorder; 20 (44%) brf and 8 (19%) 
brm.

Anxiety: 20 (24%) diagnosed with anxiety disorder; 15 (33%) brf and 4 (11%) brm.

Suicide: Suicide attempt / ED visit - before initial assessment 10 (12%); 6 (13%) brf 
and 2 (5%) brm

Self-harm: Not reported

Eating disorder: 4 (5%); 2 (4%) brf and 2 (5%) brm.

ASC: 6 (7%) pervasive developmental disorder / ASD; 2 (4%) brf, 4 (11%) brm)

ADHD: 8 (10%)  brf 2 (4%) brm 6 (16%) 

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Singh 2010 Adolescents referred consecutively to a Gender 
Identity Service

Gender Identity Service in the Child, Youth, and 
Family Programme (CYFP) at the Centre for 
Addiction and Mental Health (CAMH) in Toronto

February 2005 to 
February 2008 n=44

Age at referral: Not reported

Age at assessment: Mean age brf 16.8 (SD 1.9), 
range 13-21 and brm 16.1 (SD 1.4), range 13.18

Birth-registered sex: 25 (56.8%) female and 19 
(43.2%) male

Gender identity: Not reported

Gender dysphoria: 100% diagnosed with Gender Identity Disorder (GID). Gender 
Identity/Dysphoria Questionnaire for Adolescents and Adults (GIDYQ-AA) mean score 
was 2.3 (SD 0.4) brf and 2.6 (0.6) brm.

Onset: Recalled Childhood Gender Identity/Gender Role Questionnaire (RCGI) Factor 1 
mean score 2.1 (0.9) brf, 2.6 (0.9) brm.

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Sorbara 2020

Patients at a Transgender Youth Clinic with initial 
visits occuring between Oct 2013-June 2016 or 
Aug 2017-June 2018. Those seeking gender-
affirming medical care were included. Those 
previously strated on medical treatments were 
excluded. Data from initial clinic and referral 
documentation used.

Transgender Youth Clinic (TYC) at
The Hospital for Sick Children in
Toronto, Canada, an interdisciplinary clinic that 
provides GAMC to youth with gender dysphoria 
who are in puberty but under 18 years of age. As 
part of a universal health care system, payment is 
not required to access the TYC; referrals from 
health care providers are required. Service 
established in October 2013. Service expanded 
from Aug 2017 to accommodate increasing 
referrals.

Cohort 1: October 
2013 to June 2016

Cohort 2: August 
2017 to June 2018

319 referred

8 excluded as not seeking medical care, 
11 excluded due to previous treatment

n=300

Cohort 1 = 191
Cohort 2 = 109

Age at referral: Not reported

Age at assessment: Median age at first visit: 15.4 
(IQR 14.2-16.4). For n=116 under age 15 years 
(YPY), median age 13.9 (IQR 12.9-14.5), range 10.5-
14.9. For n=184 age 15 years or older (OPY), 
median 16.3 (15.6-16.8), range 15.0-17.9. In cohort 
1, 65 (34.0%) were under 15 and 126 (66.0%) were 
age 15 or over. In cohort 2, 51 (46.8%) were under 
15 and 58 (53.2%) were age 15 or over.

Birth-registered sex: 229 (76.3%) female (n=87 
under 15, n=142 age 15 or over) and 71 (23.7%) 
male (n=29 under 15, n=42 age 15 or over).

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Median age of recognition of gender incongruence was 5.8 years (IQR 3.0-11.0) 
for YPY (under 15) and 9.0 years (5.0-13.0) for OPY (15+). Reported significant difference 
between groups. Time from recognition of gender to first TYC visit was similar between 
groups.

Social transition: 76 (65.5%) of those age under 15 socially transitioned before initial 
visit, 149 (81.0%) of those age 15 or over. Median age of social transition was 13.0 (12.0-
13.4) for YPY and 15.0 (14.0-16.0) for OPY. Reported significant difference between 
groups.

Depression: 40.0%; OPY (age 15+) vs YPY (<15) 46% vs 30%

Anxiety: 44.3%; 44.0% YPY and 44.4% OPY

Suicide: 12.3% ideation, 47.3% had a history of suicidal ideation, and 14.0% had 
attempted suicide. OPY vs YPP history (52% vs 40%), attempts (17% vs 9%) and 
current ideation (13.9% vs. 9.3%).

Self-harm: 34.7% history;  OPY vs YPP (40% vs 28%).

Eating disorder: Not reported

ASC: 18 (6.0%) - 7 (6.0%) of those under age 15 and 11 (6.0%) of those age 15 or over.

ADHD: Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Steensma 2014*

Children (age <12) and adolescents (12 and older) 
consecutively referred and assessed at a gender 
identity clinicl. All met DSM criteria for Gender 
Identity Disorder (GID) or GID Not Otherwise 
Specified (NOS). Data at time of assessment.

Gender Identity Service at the Centre for 
Addiction and Mental Health in Toronto, Ontario, 
Canada. The Toronto clinic was established in 
1975 at the Clarke Institute of Psychiatry (now the 
Centre for Addiction and Mental Health).

1986 to 2007

572 referred

176 excluded as data not available

n=396

Age at referral: Not reported

Age at assessment: Mean age 9.0 (SD 3.7). Mean 
age of children 7.4 (2.2) and adolescents 14.8 (1.7). 
Mean age of 176 excluded: children 5.7 (2.0), 
adolescents 16.2 (1.6).

Birth-registered sex: 96 (24.2%) female and 300 
(75.8%) male. Of children, 53 (17.0%) female and 
259 (83.0%) male. Of adolescents, 43 (51.2%) 
female and 41 (48.8%) male. In total referred 
sample, 141 (24.7%) female and 431 (75.3%) male.

Gender identity: Not reported

Gender dysphoria: 100% diagnosed with GID or GID-NOS

Onset: Not reported

Social transition: Not reported

Depression and anxiety: Internalising mean T-score 58.8 (SD 11.72) - 60.0 (13.5) 
brf and 58.4 (11.1) brm.  For children mean score was 57.6 (11.1) - 58.3 (13.6) brf 
and 57.5 (10.6) brm. For adolescents mean score was 63.4 (12.9) - 62.2 (13.1) brf 
and 64.6 (12.7) brm. Percentage in clinical range 35.9% (44.8% brf, 33.0% brm). 
For children, 30.4% (37.7% brf, 29.0% brm). For adolescents, 56.0% (53.5% brf, 
58.5% brm).

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

VanderLaan 
2015a

Patients referred consecutively to a gender 
identity service who had data available for birth 
weight and ages and sexes of any siblings at time 
of initial assessment.

Specialty Gender Identity Service within a Child 
and Adolescent Mental Health Service. 

Information in paper suggests it is the Gender 
Identity Service at the Centre
for Addiction and Mental Health in Toronto, 
Ontario, Canada.

Not reported
n=630

497 children, 133 adolescents

Age at referral: Not reported

Age at assessment: Not reported

Birth-registered sex: 143 (22.7%) female and 487 
(77.3%) male

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

VanderLaan 
2015c

Children clinically referred for gender dysphoria 
to a gender identity service

Specialized service housed within a child 
psychiatry programme at an academic health 
science centre.

Information in paper suggests it is the Gender 
Identity Service at the Centre for Addiction and 
Mental Health in Toronto, Ontario, Canada

1976 to 2010 n=534

Age at referral: Not reported

Age at assessment: Age range 3-12

Birth-registered sex: 95 (17.8%) female and 439 
(82.2%) male

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC: Used CBCL to measure gender or non-gender related Obsessions (Item 9: “Can’t get 
his/her mind over certain thoughts.”) Compulsions (Item 66: “Repeats certain acts over and 
over.” Each item scored 0-2.  Number (%) of brf scoring 1-2 for item 9 and 66 was 62 (66.7%) and 
20 (21.5%). Number (%) of brm scoring 1-2 for item 9 and 66 was 265 (61.5%) and 114 (26.2%). 
Of 44 females and 216 males scoring 1-2 on item 9, the nature of obsessions was gender-related 
in 18 (40.9%) and 118 (54.6%). Of 12 females and 84 males scoring 1-2 on item 66, the nature of 
compulsions was gender-related in 2 (16.7%) and 14 (16.7%).

ADHD: Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Wallien 2009*
Children consecutively referred to, and then 
assessed in a gender identity clinic (assessment 
data used)

The Gender Identity Service, which is housed 
within the Child, Youth, and Family Program 
(CYFP) at the Centre for Addiction and Mental 
Health (Toronto, Ontario, Canada).

March 1992 to July 
2008 n=329

Age at referral: Not reported

Age at assessment: Mean age 7.4 (SD 2.5), range 
2.9-13.0

Birth-registered sex: 63 (19.1%) female and 266 
(80.9%) male

Gender identity: Not reported

Gender dysphoria: 234 (71.1%) met complete diagnostic criteria for Gender Identity 
Disorder. Gender Identity Interview for Children (GIIC) mean sum score (absolute range 
0-24) was 6.9 (SD 5.8), 8.0 (5.3) brf and 6.7 (5.9) brm.

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported
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Wood 2013 Children and adolescents referred for gender 
dysphoria to a gender identity service.

The Gender Identity Service, which is housed 
within the Child, Youth, and Family Program 
(CYFP) at the Centre for Addiction and Mental 
Health (Toronto, Ontario, Canada).

1976 to 2011 
reported in 4 year 
blocks

830 referred

577 children (age 3-12)

253 adolescents (age 13-20)

Numbers per 4-yearly blocks reported

Age at referral: Not reported

Age at assessment: Not reported

Birth-registered sex: 229 (27.6%) female (105 
children, 124 adolescents) and 601 (72.4%) male 
(472 children, 129 adolescents). Overall M:F sex 
ratio 2.62:1 (4.49:1 for children and for 1.04:1 for 
adolescents). M:F ratio for year blocks: 76-79 = 
4.57:1, 80-83 = 4.57:1, 84-87 = 4.75:1, 88-91 = 
3.20:1, 92-95 = 6.38:1, 96-99 = 4.94:1, 00-03 = 
2.5:1, 04-07 = 1.82:1, 08-11 = 1.27:1 (ratios for 
children and adolescents also reported). 
Percentage male by age grouping: age 3 = 97.1%, 
age 4 = 84.8%, age 5 = 83.6%, age 6 = 87.4%, age 7 = 
75.8%, age 8 = 82.2%, age 9 = 88.7%, age 10 = 
70.1%, age 11 = 70.1%, age 12 = 55.9%, age 13-14 = 
54.6%, age 15-16 = 53%, age 17-18 = 39.7%, age 19-
20 = 71.4%

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Zucker 1982

All children referred to gender identity clinic for 
assessment with problems in gender identity 
development as one of the stated issues of 
concern

Child and Adolescent Gender Identity Clinic, Child 
and Family Studies Centre, Clarke Institute of 
Psychiatry, Toronto

Period of 12 months

pre-1980 as results 
first presented in 
1979

15 referred

1 excluded (dropped out)

n=14

Age at referral: Not reported

Age at assessment: Mean age 7.4, range 5.1-14.3

Birth-registered sex: 4 (28.6%) female and 10 
(71.4%) male. Of referred number, 4 were female, 
11 male.

Gender identity: Not reported

Gender dysphoria: 7 (50%) brm met full criteria for diagnosis of gender identity disorder 
in childhood and 3 (30%) showed some of the characteristics. The 4 (100%) brf met 
criteria associated with Point A, which formed the basis of assessment for diagnosis 
because of disagreement regarding Point B for brf.

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Zucker 1983 
(linked paper 
Zucker 1984)

Pre-adolescent children referred to gender 
identity clinic for potential problems in their 
gender-identity development as one, or the only,  
issue of concern

Child and Adolescent Gender Identity Clinic, Child 
and Family Studies Centre, Clarke Institute of 
Psychiatry, Toronto

3-year period

39 referred

3 excluded (dropped out)

n=36

Age at referral: Not reported

Age at assessment: Mean age 7.9 (SD 2.9). Mean 
age 6.6 (SD 2.2) for children diagnosed with gender 
identity disorder (GID) (n=21) and 9.7 (2.8) not 
diagnosed (n=15).

Birth-registered sex: 5 (13.9%) female and 31 
(86.1%) male

Gender identity: Not reported

Gender dysphoria: 21 (58.3%) (5 (100%)brf, 16 (51.6%) brm) met criteria for diagnosis of 
gender identity disorder in childhood. For females, only point A of the criteria was used. 
The other 15 brm had some characteristics associated with a diagnosis.

Onset: Not reported

Social transition: Not reported

Depression and anxiety: CBCL internalising problems mean T score 62.8 (SD 
11.3). Score was 60.7 (10.9) for those GID diagnosis and 65.7 (11.6) for those 
without diagnosis) - difference was not significant.

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Zucker 1985

Consecutive series of children referred to a 
gender identity service because of concerns 
about their gender identity development (as one, 
or the only concern). Initial evaluation data used.

Child and Adolescent Gender Identity Clinic, Child 
and Family Studies Centre, Clarke Institute of 
Psychiatry, Toronto

5.5-year period

57 referred

2 excluded (dropped out)

n=55

Age at referral: Not reported

Age at assessment: Mean age 7.6 (SD 2.8)

Birth-registered sex: 7 (12.7%) female and 48 
(87.3%) male. Of referred, 7 female and 50 male.

Gender identity: Not reported

Gender dysphoria: 31 (56.4%) met criteria for gender identity disorder of childhood. 24 
(50%) brm met full criteria and all 7 (100%) brf met criteria for Point A, which was used 
for diagnosis due to disagreements about Point B for brf. The other 24 brm manifested 
at least some characteristics of cross-gender-identification.

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Zucker 1992 Children referred consecutively to a gender 
identity service

Clinic specialising in gender identity problems in 
children and adolescents, which is housed within 
the child psychiatry service of a psychiatric 
research institute.

From information in paper, it is likely to be the 
Child and Adolescent Gender Identity Clinic, Child 
and Family Studies Centre, Clarke Institute of 
Psychiatry, Toronto

Not reported

92 referred

3 excluded (age 3-4) as too young for 
assessment task; 3 excluded as data lost; 
7 excluded as dropped out

n=79

Age at referral: Not reported

Age at assessment: Mean age 7.8 (SD 2.7) (6.5 (2.1) 
for those diagnosed with gender identity disorder 
and 9.4 (2.5) for those not diagnosed.

Birth-registered sex: 9 (11.4%) female and 70 
(88.6%) male

Gender identity: Not reported

Gender dysphoria: 44 (55.7%) (8 (88.9%) brf and 36 (51.4%)brm) met criteria for 
diagnosis of gender identity disorder in childhood (only Point A criteria used for brf due 
to disagreement on Point B). 35 (44.3%) manifested some characteristics of cross-
gender identification (met some diagnostic criteria).

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Zucker 1993

Children referred consecutively to a gender 
identity service.

Two other children for whom there was concern 
about their gender identity development but 
who were not formally referred.

Clinic specialising in gender identity problems in 
children and adolescents, which is housed in a 
children's department within a university's 
psychiatric research institute.

From information in paper, it is likely to be the 
Child and Adolescent Gender Identity Clinic, Child 
and Family Studies Centre, Clarke Institute of 
Psychiatry, Toronto

5-year period

98 referred plus 2 others assessed

15 excluded as dropped out

n=85

Age at referral: Not reported

Age at assessment: Mean age 6.8 (SD 2.3) (mean 
age of those diagnosed with GID was 5.9 (1.7) and 
those not diagnosed was 8.2 (2.4).

Birth-registered sex: 14 (16.5%) female and 71 
(83.5%) male. Of referred, 16 female and 82 male.

Gender identity: Not reported

Gender dysphoria: 52 met complete criteria for diagnosis of gender identity disorder 
and 33 did not, although they all manifested some characteristics of cross-gender 
identification. Group meeting criteria were significantly younger than those who did 
not.

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Zucker 1997 Children age 3-12 referred to and then assessed 
in a gender identity service.

Child and Adolescent Gender Identity Clinic, Child 
and Family Studies
Centre, Clarke Institute of Psychiatry, Toronto. 
Established 1978. Housed in a children's 
department within a psychiatric research institute.

1978 to 1995

275 referred

Excluded 29 (dropped out of assessment)

n=246 

Age at referral: Not reported

Age at assessment: Of referred, mean age 7.8 (SD 
2.9) brf and 7.1 (2.5) brm.

Birth-registered sex: 32 (13.0%) females and 214 
(87.0%) males. Of referred, 36 (13.1%) female and 
239 (86.9%) male. M:F sex ratio 6.6:1

Gender identity: Reported sum scores for CBCL item 5 (behaves like opposite sex) and 
110 (wishes to be of opposite sex) (range 0-4). Mean score 2.8 (SD 1.3) brf and 2.3 (1.3) 
brm; Gender Identity Questionnaire mean scores (range 1-5) were 3.4 (0.5) brf and 3.1 
(0.5) brm. 

Gender dysphoria: 123 (57.5%) brm and 20 brf (64.5%, of 31 assessed) met complete 
diagnostic criteria for gender identity disorder. 

Onset: Not reported

Social transition: Not reported

Depression and anxiety: CBCL internalising problems mean T score 61.9 (SD 10.9) 
brf (n=29) and 60.8 (10.6) brm (n=205).

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Zucker 1999
Children referred to, and then assessed in a 
gender identity service for problems in their 
gender identity development

Clinic specializing in gender identity problems in 
children and adolescents, which was housed in a 
children’s department within a psychiatric
research institute in Toronto.

1978 to 1995

236 referred

30 excluded (9 data not collected, 20 age 
11-12 removed to ensure comparability 
to controls, 1 no cross-gender 
identification) 

n=206

Age at referral: Not reported

Age at assessment: Mean age 6.6 (SD 2.1)

Birth-registered sex: 22 (10.7%) female and 184 
(89.3%) male. Of referred, 29 female and 207 male.

Gender identity: Not reported

Gender dysphoria: 132 (64.1%) met the complete diagnostic criteria for gender identity 
disorder (GID) of childhood and 74 (35.9%) did not. Of these, all manifested some 
characteristics of cross-gender identification and were considered subthreshold for the 
diagnosis of GID.On the Gender constancy gender identity question 9 (Are you a girl or a 
boy? Are you a (opposite sex of subject's first response)?), 192 (93.2%) responded 
according to their birth-registered sex (paper reports this as passed) and 14 (6.8%) gave 
the opposite (paper reports this as failed).

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Zucker 2002

Children (< 13 years) and adolescents (13 years or 
older) referred consecutively to, and then 
assessed in a child and adolescent gender identity 
service.

Excluded boys referred for fetishistic cross-
dressing who showed no signs of gender identity 
development problems, and adolescents with co-
occuring transvestic fetishism or autogynephilia.

The Child and Adolescent Gender Identity Clinic, 
which is housed within the Child Psychiatry 
Program at the Centre for Addiction and Mental 
Health – Clarke Division (Toronto)

1975 to 2000

n=430

358 children, 72 adolescents

Excluded 15 boys referred for fetishistic 
cross-dressing. Adolescents excluded 
based on criteria not reported.

Age at referral: Not reported

Age at assessment: Child mean age 7.2 (SD 2.5), 
range 3.2-12.95. Adolescent mean age 15.8 (1.3), 
range 13.2-19.9.

Birth-registered sex: 84 (19.5%) female and 346 
(80.5%) male. Among children, 53 female and 305 
male (M:F ratio 5.75:1). For adolescents, 31 female 
and 41 male (M:F ratio 1.32:1)

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression and anxiety: CBCL internalising problems mean T score for children 
60.8 (SD 11.0) (n=343), for adolescents 69.2 (66.2) (n=46).

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported
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Zucker 2010

Adolescents referred consecutively to, and then 
assessed in, a Gender Identity Service.

Adolescent  referred for other reasons were 
excluded: 1) those with transvestic fetishism 
without co-occurring gender dysphoria, 2) with 
cross-gender behavior but without explicit desire 
to be the other sex and no clear sexual 
orientation, 3) adolescents with a gay/lesbian or 
bisexual sexual orientation.

Baseline assessment data used.

The Gender Identity Service, which is housed 
within the Child, Youth, and Family Program at the 
Centre for Addiction and Mental Health, Toronto

2000 to 2009

165 referred

Excluded 56 adolescents referred for 
other reasons as specified (1. n=35, 2. 
n=6, 3. n=15)

n=109

Age at referral: Not reported

Age at assessment: Mean age 16.8 (SD 1.7)

Birth-registered sex: 55 (50.5%) female and 54 
(49.5%) male

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Zucker 2012a

Adolescents referred consecutively to, and then 
assessed in, a Gender Identity Service. 
Adolescents referred for gender identity disorder 
or transvestic fetishism (TF) were included.

Excluded 1) adolescents with a homosexual 
sexual orientation and 2) undifferentiated 
adolescents.

The Gender Identity Service, which is housed 
within the Child, Youth, and Family Program at the 
Centre for Addiction and Mental Health, Toronto

1976 to 2009

417 referred

88 adolescents excluded based on 
inclusion criteria (1. n=54, 2. 34). 

n=329 (192 with GID, 137 with TF)

n=192 with GID

Age at referral: Not reported

Age at assessment: Mean age brf 16.4 (SD 1.7), 
range 13.2-21.8. Mean age brm 16.3 (1.7), range 
13.4-20.8.

Birth-registered sex: 87 (45.3%) female and 105 
(54.7%) male.

Gender identity: CBCL and YSR sum mean scores for item 5 (behaves like opposite sex) 
and 110 (wishes to be of opposite sex) (range 0-4) were 3.3 (SD 1.0) and 3.7 (0.6) brf 
(n=69, 71), and 2.8 (1.2) and 3.3 (1.0) brm (n=79, 79). Gender Identity/Gender Role 
Questionnaire for Adolescents (GIGRQ-Ad) total mean scores were 2.2 (0.7) brf (n=64) 
and 2.6 (1.0) brm (n=79). Gender Identity/Gender Dysphoria Questionnaire for 
Adolescents and Adults (GIQAA) total mean scores were 2.2 (0.4) brf (n=54) and 2.5 (0.5) 
brm (n=48).

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression and anxiety: CBCL internalising problems mean T score 67.6 (SD 9.2) 
brf (n=71) and 69.8 (9.3) brm (n=83). YSR scores 60.3 (10.9) brf (n=72) and 64.8 
(12.6) brm (n=81).

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Zucker 2012b
Children (age 2-12) referred to, and then 
assessed in a gender identity service for 
problems in gender identity development.

Gender Identity Service, Child, Youth, and Family 
Program at the Centre for Addiction and Mental 
Health in Toronto. Since the clinic was established 
in the mid-1970s, a total of 590 children have 
been evaluated.

2008 n=26

Age at referral: Not reported

Age at assessment: Mean age 6.5 (SD 2.3, range 3-
12 (individual ages reported 10, 7, 5, 6, 9, 5, 3, 7, 6, 
8, 12, 8, 7, 6, 7, 6, 4, 10, 6, 3, 10, 6, 4, 5, 4, 5)

Birth-registered sex: 8 (30.8%) female and 18 
(69.2%) male 

Gender identity: Not reported

Gender dysphoria: 24 (92.3%) met diagnostic criteria for gender identity disorder, 1 was 
subthreshold, and 1 showed no signs of gender identity disorder

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Zucker 2017
Children referred for gender dysphoria to and 
then assessed in a gender identity service for 
children.

A specialty gender identity service for children, 
housed within a child psychiatry program at an 
academic health science center.

Information in paper suggests this is Toronto 
clinic.

1986 to 2013

531 referred or assessed

145 excluded as data not available

n=386

Age at referral: Not reported

Age at assessment: Mean age 7.8 (SD 2.4)

Birth-registered sex: 82 (21.2%) female and 304 
(78.8%) male

Gender identity: Not reported

Gender dysphoria: 100% met DSM-III, DSM-IV or DSM-5 criteria for Gender Identity 
Disorder / Gender Dysphoria or were subthreshold for the diagnosis.

Onset: Not reported

Social transition: Not reported

Depression and anxiety: CBCL internalising problems mean score for included 
children (n=386) was 62.1 (SD not reported). For excluded children (n=145), mean 
score was 56.8.

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC: Items 9 (obsessions) and 66 (compulsions) on the Teacher's Report Form (TRF) were used 
to measure intense / obsessional interests. 30 (38.0%)  brf scored 1 or 2 for item 9, and 123 
(41.7%) brm. For item 66, 8 (10.0%) brf and 55 (18.2%)  brm scored 1 or 2.

ADHD: Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Denmark

Kaltiala 2020 Children and adolescents referred to gender 
service 

Publicly funded, nationally centralised GIDs for 
minors under 18. A GIDS for minors was 
established in Copenhagen in 2016. 

2016 to 2017 Absolute referral numbers

Age at referral: Not reported

Age at assessment: Not reported 

Birth-registered sex: F:M ratio 2016=2.96 , 
2017=3.87

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Finland

Kaltiala-Heino 
2015 (linked 
paper Sumia 
2019)

All adolescents who entered the assessment 
process for sex reassignment

Specialised multi-disciplinary adolescent gender 
identity teams at Tampere and Helsinki University 
Hospitals (these are the only two specialised 
services for adolescents in Finland)

First two years (2011 
to December 2013)

49 referred

2 dropped out

n=47

Age at referral: Not reported

Age at assessment: Mean age (SD) 16.04 (0.57) 
brm and 16.66 (1.07) brf

Birth-registered sex: 41 (87.2%) female and 6 
(12.8%) male

Gender identity: Not reported

Gender dysphoria: All were reported to have gender dypshoria. Gender Identity / 
Gender Dysphoria Questionnaire for adoloescent median score (IQR) = 2.2 (2.0-2.6) brm 
and 2.1 (1.9-2.3) brf (<3.0 suggest clinically significant GD). 

Onset: 14 (29.8%) reported questioning their gender before age 12, 30 (63.8%) at 12 or 
later, and 3 (6.4%) applicants  could not define this. 5 (10.6%) persistently expressed GD 
and/or identified with opposite sex during childhood, 3 (6.4%) transient, 9 (19.1%) 
tomboyish girls but no gender questioning or dysphoria. 30 (63.8%) no recalled GD or 
cross-gender behaviours during childhood. Recalled Childhood Gender Identity scale 
scores also reported (female-typical sub-scale mean (sd) brm 15.0 (6.8), brf 13.4 (4.4); 
male-typical sub-scale brm 9.2 (4.2), brf 11.2 (3.0); gender conformity sub-scale brm 
16.0 (6.1), brf 15.6 (4.2); gender nonconformity sub-scale brm 11.7 (4.5), brf 10.8 (3.2). 
During assessment, 34 (72.3%) were sure about feeling opposite sex to their natal sex (5 
(14.7%) reached conclusion before age 12, 27 (79.4%) at 12 or later, 2 (5.9%) unsure) 
and 13 (27.7%) were not sure about feelings regarding gender identity. No difference 
between brf anf brm.

Social transition: 18 (38.3%) were living in desired role when assessment was 
completed (3 (50%) brm and 15 (36.6%) brf). Mean (SD) / median time of living in 
desired role was 28.3 (17.9) / 24.0 months brm, and 29.8 (39.2) / 12 months brf.

Depression: 30 (64%) Previous or current psychiatric treatment for depression

Anxiety: 26 (55%) treatment for anxiety disorder

Suicide and self-harm: 25 (53%) treatment for suicidal and self-harming 
behaviours

Eating disorder: 1 severe case of anorexia nervosa was noted (no other data 
provided)

ASC:  12 (26%) previous or current psychiatric treatment for ASD

ADHD: 5 (11%) treatment for ADHD

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Kaltiala-Heino 
2019

Adolescents desiring gender re-assignment who 
attended for an assessment

One of the two adolescent gender identity 
services in Finland - Tampere University Hospital 2011 to 2015

107

8 excluded (did not complete 
assessment)

n=99

Age at referral: Not reported

Age at assessment: Mean (SD) age brf 16.86 (0.94) 
years, and brm 16.91 (0.91) years. Range 14-18 
years.

Birth-registered sex: 84 (84.8%) female and 15 
(15.2%) male

Gender identity: Not reported

Gender dysphoria: All reported as having gender dysphoria (no data provided)

Onset: Age of onset of gender dysphoria - 1 (6.7%) brm and 5 (6.0%) brf <12 years; 12 
(80.0%) brm and 79 (94.0%) brf 12 or later.

Social transition: Not reported

Depression: 8 (53.3%) brm and 57 (67.9%) brf with previous or current psychiatric 
treatment contact due to depression 

Anxiety: 7 (46.7%) brm and 50 (59.5%) brf with previous or current psychiatric 
treatment contact due to anxiety 

Suicide and self-harm: 6 (40.0%) brm and 47 (56.0%) brf with previous or current 
psychiatric treatment contact due to suicidality / self-harm

Eating disorder: Not reported

ASC: 2 (13.3%) brm and 15 (17.9%) brf with previous or current psychiatric treatment contact 
due to ASD

ADHD: 3 (20.0%) brm and 5 (6.0%) brf with previous or current psychiatric treatment contact 
due to ADHD

Neglect or abuse: 5.2% reported experiences of sexual abuse 
(no other details provided)

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Kaltiala 2020* Children and adolescents referred to gender 
service

Specialised multi-disciplinary adolescent gender 
identity teams at Tampere and Helsinki University 
Hospitals (opened in 2011)

2010 to 2017
n=600

Numbers per year reported

Age: Not reported

Birth-registered sex: Female:male ratio 3.7 in 2011, 
5.0 in 2012, 6.7 in 2013, 7.4 in 2014, 6.8 in 2015, 7.8 
in 2016, 8.3 in 2017. Overal ratio was 0.3 in children 
(0-12 years), and 7.1 in adolescents (13-17).

None reported None reported ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported
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Vehmas 2021

Adolescents with gender dysphoria seeking 
hormone interventions who were assessed at a 
gender service and then referred to an 
adolescent gynecology clinic (n=124)

Adolescent gynecology clinic at Helsinki University 
Hospital

January 2011 to 
December 2018 n=124

Age at referral: Not reported

Age at assessment: Median age (range) at first 
contact with gender identity service 16.7 years 
(12.1-18.0). Age at GD diagnosis 18.1 (14.8-20.1). 
Age at time of assessment at gynecology clinic 17.7 
(14.6-19.8). Median ages did not differ between 
gender groups or change significantly by time 
during study period.

Birth-registered sex: 104 (83.9%) female and 20 
(16.1%) male. Female: male ratio 1.2 in 2011, 2.3 in 
2012, 3.4 in 2013, 4.3 in 2014, 4.9 in 2015, 5.3 in 
2016 and 5.6 in 2017

Gender identity: Not reported

Gender dysphoria: All were diagnosed with GD (median (range) age at diagnosis 18.1 
(14.8-20.1))

Onset: Not reported

Social transition: Not reported

Depression: 36 (29.0%); 31 (29.8%) brf, 5 (25.0%) brm. 31 (25.6%) using anti-
depressants (27 (26.2%) brf, 4 (22.2%) brm). Percentage of adolescents with 
depression did not change with time.

Anxiety: 24 (19.4%); 20 (19.2%) brf, 4 (20.0%) brm. Percentage of adolescents 
with anxiety did not change with time.

Suicide: Not reported

Self-harm: Not reported

Eating disorder: 2 (1.6%); brf 2 (1.9%) brm 0 (0.0%)

ASC: 2 (1.6%) brf 1 (1.0%) brm 1 (5.0%) 

ADHD: 5 (4.0%) brf  3 (2.9%) brm 2 (10.0%) 

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: 10 (8.4%) had experienced death or 
permanent hospitalisation of a parent.

Germany

Becker-Hebly 
2020, Nieder 2021

Children and adolescents with gender-variant 
behaviours and/or experiences who presented at 
a gender identity service

Hamburg Gender Identity Service, University 
Medical Center Hamburg-Eppendorf. Established 
in 2006 and is one of five specialized clinics in 
Germany for the treatment of children and 
adolescents with gender dysphoria (GD). Since its 
establishment, the clinic has provided specialized 
GD-related diagnostics and treatment for more 
than 900 referred families.

September 2013 to 
June 2017

434 children and adolescents referred

270 completed baseline assessment

Further sub-sample of 75 were focus of 
study - data not reported for this 
selected sub-sample of treated 
adolescents.

Age at referral: Not reported

Age at assessment: Not reported

Birth-registered sex: Of referred (n=434), 72% 
female and 28% male.

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported 

Brecht 2021

Treatment-seeking adolescents (age 12 or over) 
with gender incongruence according to ICD-11, 
based on clinical documentation at time of first 
presentation to a gender identity service.

Gender Identity Special Consultation (GISC) at the 
Charité Universitätsmedizin Berlin, Germany. 
Affiliated with Department of Child and 
Adolescent Psychiatry, specialises in care of 
children and adolescents with gender 
incongruence within an inter-disciplinary team. 
Offers education and treatment ranging from 
psychological counseling to endocrinological and 
phoniatric treatment.

December 2018 to 
November 2020

66 referred

16 excluded as CBCL/YSR data not 
available

n=50

Age at referral: Not reported

Age at assessment: Mean age 15.5 (SD 1.6), range 
12–18.

Birth-registered sex: 39 (78.0%) female and 11 
(22.0%) male.

Gender identity: 38 (76.0%) transboys, 11 (22.0%) transgirls, 1 (2.0%) non-binary

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression and anxiety: YSR and CBCL internalising problems mean T-score and 
percentage in clinical range compared to male norms were 66.82 (SD 12.73), 
61.5% and 66.58 (11.66), 56.4% brf and 62.55 (10.85), 54.5% and 66.91 (13.10), 
54.5% brm. Compared to female norms, scores were 63.05 (11.78), 48.7% and 
64.13 (11.46), 56.4% brf, and 58.27 (9.78), 54.5% and 64.36 (12.04), 45.5% brm. 
YSR and CBCL anxious / depressed scale mean T-score and percentage in clinical 
range compared to male norms were 67.05 (10.50), 43.6% and 64.25 (10.51), 
35.9% brf and 60.91 (10.62), 18.2% and 63.00 (10.75), 27.3% brm. Compared to 
female norms, scores were 64.87 (10.13), 35.9% and 64.11 (10.70), 38.5% brf, and 
58.91 (9.24), 9.1% and 61.82 (10.73), 27.3% brm.

Suicide: At initial assessment, 54.0% reported suicidality (suicidal thoughts, 
intentions, or attempted suicide).

Self-harm: At initial assessment, 48.0% stated that they had already harmed 
themselves at least once.

Eating disorder: Not reported

ASC: Not reported

ADHD: YSR and CBCL attention problems mean T-score and percentage in clinical range 
compared to male norms were 61.33 (11.58), 15.4% and 58.30 (8.26), 10.3% for brf, and 59.36 
(6.90), 9.1% and 65.55 (11.30), 36.4% for brm. Compared to female norms, scores were 61.87 
(11.40), 28.2% and 59.94 (8.55), 10.3% for brf, and 60.18 (6.79), 18.2% and 67.82 (11.14), 36.4% 
for brm.

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported 

Hartig 2022

Children (age 5-10) and adolescents (age 11-18) 
who received a gender dysphoria diagnosis at a 
specialist service (data collected at initial visit 
following referral).

Hamburg Gender Identity Service, University 
Medical Center Hamburg-Eppendorf. MDT 
providing specialised care to provides specialized 
care to children and youths.

September 2013 to 
December 2019

859 referred

278 chose not to participate; 103 
dropped out due to missing data; 51 
excluded due to having prior treatment; 
35 no GD diagnosis

n=392

49 children, 343 adolescents

Age at referral: Not reported

Age at assessment: Mean age 14.6 (SD 2.9) (brf 
15.0 (2.2), brm 12.9 (4.2)). For children age 5-10, 
mean age 8.2 (1.9) (brf 9.0 (1.7), brm 7.7 (1.9)). For 
adolescents age 11-18, mean age 15.5 (1.5) (brf 
15.4 (1.5), brm 15.7 (1.6).

Birth-registered sex: 306 (78.1%) female and 86 
(21.9%) male. Of those age 5-10, 19 (38.9%) female 
and 30 (61.2%) male. Of those 11-18, 287 (83.7%) 
female and 56 (16.3%) male.

In total referred (n=859), 74% were birth-
registered female.

Gender identity: Not reported

Gender dysphoria: 316 (80.6%) met complete diagnostic criteria for gender dysphoria, 
30 (7.6%) partially fulfilled criteria (subthreshold), 46 (11.7%) missing diagnostic criteria / 
still ongoing

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide and self-harm: Children's CBCL for item 18 (deliberate self-harm or 
attempted suicide) - 3 (6.1%, 95% CI 0.0-9.3) reported any (2 (4.1%, 0.0-9.3) 
sometimes, 1 (2.0%, 0.0-5.5) often). Adolescent CBCL for item 18 - 100 (29.0%, 6.9-
23.9) reported any (67 (19.5%, 15.1-23.9) sometimes, 33 (9.5%, 6.9-12.9) often). 
Adolescent YSR for item 18 - 155 (45.1%, 15.5-30.9) reported any (89 (25.9%, 21.2-
30.9) sometimes, 66 (19.2%, 15.5-23.4) often.

Children's CBCL for item 91 (suicidal ideation) - 8 (16.3%, 0.0-27.9) reported any 
(all of these indicated sometimes, CI 5.9-27.9). Adolescent CBCL for item 91 - 68 
(19.8%, 0.8-21.9) reported any (61 (17.8%, 13.8-21.9) sometimes, 7 (2.0%, 0.8-3.7) 
often). Adolescent YSR for item 91 - 131 (38.2%, 9.3-30.6) reported any (87 
(25.4%, 21.3-30.6) sometimes, 44 (12.8%, 9.3-15.9) often.

Sum Suicidality Index (sum score of item 18 and 91, range 0-4) mean CBCL score 
for children 0.25 (SD 0.63); 0.21 (0.54) brf, 0.27 (0.69) brm. Mean CBCL and YSR 
score for adolescents 0.61 (0.97) and 1.15 (1.35) (YSR brf 1.24 (1.38) brm 0.71 
(1.12)).

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Levitan 2019

All families of adolescents (age 11 or older) who 
attended a first appointment at a gender identity 
service were invited to take part. Eligibility for 
study was a diagnosis of gender dysphoria (GD).

Hamburg Gender Identity Service, University 
Medical Center Hamburg- Eppendorf. Provides 
specialised services for children and adolescents 
with gender identity issues with a possibility of a 
referral to an endocrinology specialist for further 
medical treatment.

September 13 to 
June 2017

434 children and adolescents referred,

124 dropped out, 40 missing data

Excluded 38 children, 8 adolescents with 
psychosis, 2 with prior medical 
treatment, 42 GD criteria not fully met or 
not determined yet

n=180

Age at referral: Not reported

Age at assessment: Mean age 15.53 (SD 1.35). brf 
15.54 (1.33) and brm 15.51 (1.47).

Birth-registered sex: 146 (81.1%) female and 34 
(18.9%) male. Of adolescents completing 
assessment, 79% female and 21% male. Of all 
referred (n=434), 72% female and 28% male.

Gender identity: Mean sum score (range 0-4) for CBCL item 5 (behaves like opposite 
sex) and 110 (wishes to be of opposite sex) 3.84 (SD 0.41) (3.88 (0.36) for brf, 3.68 (0.54) 
brm).

Gender dysphoria: Of 222 adolescents providing data, 180 (81.1%) met full criteria 
(included sample), 24 (10.8%) partially met criteria (subthreshold), 6 (2.7%) did not meet 
criteria, 12 (5.4%) diagnostic procedure ongoing

Onset: Not reported

Social transition: Social transition status at initial appointment. Mean score 2.90(SD 
1.07) (2.99 (1.05) brf and 2.50 (1.08) brm). This was measured on a scale of 1 (no social 
transition and living in birth-assigned gender role); 2 (partial social transition in at least 1 
out of 3 life areas (home, peers, school or in between gender roles); 3 (almost complete 
social transition, living in new gender role in at least 2 of 3 life areas); 4 (complete social 
transition in all life areas).

Depression and anxiety: YSR internalising problems raw mean score 20.7 (SD 
10.38, CI 19.17-22.22). brf 21.1 (10.67, 19.32-22.81) and brm 19.1 (9.01, 15.97-
22.26).  T-scores were 65.2 (10.64, 63.67-66.80) (brf 64.8 (10.81, 63.07-66.60) brm 
66.9 (9.85, 63.51-70.38).

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported 

Roder 2018
Adolescents referred to gender identity service 
and diagnosed with gender dysphoria who 
provided consent and data for study.

Hamburg Gender Identity Service, University 
Medical Center Hamburg- Eppendorf. MDT 
providing specialised care to provides specialized 
care to children and youths (age 5-18).

2013 to 2016

203 children and adolescents assessed

Excluded 77 on basis of inclusion criteria 
/ missing datat

n=126

Age at referral: Not reported

Age at assessment: Mean age 15.6 (SD 1.4), range 
11.6 and 18.2. Mean age brf 15.6 (1.3), range 11.6 – 
18.2. brm 15.7 (1.6), range 11.8 – 18.0.

Birth-registered sex: 103 (81.7%) female and 23 
(18.3%) male

Gender identity: 23 (18.3%) trans females and 103 (81.7%) trans males.

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression and anxiety: YSR internalising problems mean score brf 21.4 (10.2) 
and brm 20.6 (7.1).

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Sievert 2021

All families of children (under age 12) who 
attended a a first appointment at a gender 
identity service and received a diagnosis of 
gender dysphoria (GD)

Hamburg Gender Identity Service for Children and 
Adolescents (Hamburg GIS), University Medical 
Center Hamburg-Eppendorf. Founded in 2006.

September 2013 to 
December 2018

680 (age 5-18) referred (89 children, 591 
adolescents)

167 dropped out, 65 missing data

Excluded 381 adolescents, 13 children 
not meeting GD criteria

n=54

Age at referral: Not reported

Age at assessment: Mean age 9.05 (SD 2.08) (brf 
9.98 (1.53), brm 8.25 (2.17)).

Birth-registered sex: 25 (46.3%) female and 29 
53.7%) male. Of children (< age 12), 48% female 
and 52% male. Of all referred (680), 74% female 
and 26% male.

Gender identity: Not reported

Gender dysphoria: Of 67 children providing data, 54 (80.6%) met criteria and 13 (19.4%) 
did not. All included sample (n=54) met criteria (inclusion criteria for analysis sample)

Onset: Not reported

Social transition: Social transition status at initial appointment. Mean score 2.60 (SD 
1.27) (2.58 (1.32) brf and 2.61 (1.26) brm). This was measured on a scale of 1 (no social 
transition and living in birth-assigned gender role); 2 (partial social transition in at least 1 
out of 3 life areas (home, peers, school or in between gender roles); 3 (almost complete 
social transition, living in new gender role in at least 2 of 3 life areas); 4 (complete social 
transition in all life areas).

Depression and anxiety: CBCL mean T-scores 59.87 (SD 11.59, CI 56.71-63.03. brf 
60.68 (10.20, 56.47-64.89). brm 59.17 (12.80, 54.30-64.04).

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported 

Israel 
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Segev-Becker 
2020

Children and young people <18 refererred to 
specialist clinic with GD diangosis (DSM5). 

Gender dysphoria clinic ant Dana-Dwek Childrens 
Hospial , Tel Aviv Medical Centre (estbalished 
March 2013)

March 2013 to 
December 2018 106 referred

Age at referral: mean 15.5 (range 4.6 to 18.5)

Age at assessment: Not reported

Birth-registered sex: (F:M) 2013=1:2, 2014: 0:3, 
2015=3:14, 2016=9:11, 2017=23:7, 2018=23:10 

Gender identity: 59 (56%) identified as transgender males

Gender dysphoria: All DSM5 GD diagnosis

Onset:  Not stated for full sample

Social transition: Not stated for full sample

Depression: 26 (27%)

Anxiety: Not reported

Suicide: thoughts - 11 (11%), attempts - 13 (14%)

Self-harm: Not reported

Eating disorder: 5 (5%); brf 2 (3.5%) brm 3 (8%)

These are only reported for pubertal group (n=96)

ASC: 4 (4%)

ADHD: 26 (27%)

These are only reported for pubertal group (n=96)

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Italy

Fisher 2017 Gender-referred adolescents attending several 
Italian Gender Clinics <18 with diagnosed GD

Sexual Medicine and Andrology Unit of the 
University of Florence and Gender Clinics of 
Rome, Milan, and Naples University Hospitals.

September 2014 to 
February 2016

47 met the parrticipation criteria; 46 
included in the analysis

Age at referral: Not reported

Age at assessment: mean 16.35 SD 1.32

Birth-registered sex: F:M ratio 1.3:1

Gender identity: Transgender female (n=20) and Transgender male (n=26)

Gender dysphoria: gender dysphoria levels (GIDYQ-AA) mean 2.27 SD 0.40

Onset: GD onset <6 years old - 22 (47.8%)

Social transition: Not reported

Depression and anxiety: YSR internalising - mean 62.43 SD 11.18; clinical range - 
(47.8%)

Suicide: ideation - 40 (87.0%); attempts - 6 (13.0%)

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Lifetime maltreatment 31 (67.4%)

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Adopted 4 (8.7%)

Mirabella 2022 All adolescents (11 to 18) who had consectively 
referred to the speciailist gender clinics

Specialist gender identity service in Rome and 
Gender Incongruence Unit of the Careggi Hospital 
in Florence

April 2019 to June 
2021

125 adolescents, 94 referred to the 
SAIFIP; 31 referred to GI unit

Age at referral: Not reported

Age at assessment: mean 15.37 SD 1.41; 11-14: 32 
(26%); 15-18: 93 (74%)

Birth-registered sex: 85 (68%) female and 40 (32%)

Gender identity:  93 (74.4%) trans binary identity, 23 (18.4%) non-binary, 5 (4%) 
agender, 3 (2.4%) did not identify with any category, and 7 (5.6%) described themselves 
as undefined.

Gender dysphoria: Gender Identity/gender dysphoria questionnaire (GIDYQ-AA)  brm 
mean 2.47  SD 0.39 brf mean 2.56 SD 0.88

Onset: Not reported

Social transition: Not reported 

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Lving in a foster household 5 (4%)

Ristori 2021
Consecutive series of gender-referred 
adolescents (11 to 18) on their first day of 
admission 

Gender Clinic of the University of Florence September 2015 to 
April 2020

55 referred; 2 not GD/GI, 1 had previousl 
used gender-affirming hormone 
treatment and 2 refused to participate; 
40 included in final sample

Age at referral: Not reported

Age at assessment: Not reported

Birth-registered sex: 18 males and 21 females, 
ratio 1:1.8

Gender identity: 18 brm and 32 brf

Gender dysphoria: All DSM5

Onset: Not reported

Social transition: Not reported

Depression and anxiety: YSR Anxiety and depression brm mean 12.30 SD 6.39 brf 
mean 10.71  SD 5.79

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Netherlands

Aitken 2015* Adolescents (aged 13 years or older) referred for 
gender dysphoria to specialist gender clinic.

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam. 

1989 to 2013

186 from years 1989-2005

234 from years 2006-2013

n=420

Age at referral: Not reported

Age at assessment: Mean age 16.1 (SD 1.6). No 
significant difference in age between brm and brf.

Birth-registered sex: From 1989-2005, 77 (41.4%) 
female and 109 (58.6%) male. M:F ratio 1.41:1. 
From 2006-2013, 148 (63.3%) female and 86 
(36.7%) male. M:F ratio 1:1.72. Study reported 
significant difference in sex distribution between 
two time periods.

Gender identity:  Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Alberse 2019

Children and adolescents (aged 8 years or older) 
referred for gender dysphoria to specialist 
gender clinic - data collected during assessment. 
New referrals only.

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam. 

January 1996 to 
January 2016 
children, January 
2004 to January 
2016 adolescents 

644 children referred, 193 under 8 
excluded, 146 missing data excluded, 
n=305

997 adolescents referred, 190 returning 
to service excluded, 155 assessed pre 
2004 excluded, 283 missing data 
excluded, n=369

Total n=674

Age at referral: Not reported

Age at assessment: Children: mean age 9.1 (SD 
1.5), range 5.9-13.0. Adolescents: mean age 15.3 
(SD 1.8), range 10.7-18.0. Significant difference 
between age of children and adolescents indicated.

Birth-registered sex: Children: 143 (46.9%) female, 
162 (53.1) male. Adolescents 251 (68%) female, 118 
(32%) male. Significant difference in sex 
distribution between children and adolescents 
indicated.

Gender identity:  Not reported

Gender dysphoria: All struggled with gender identity which was reason for referral, but 
not all may meet DSM criteria for gender dysphoria. Severity of gender dysphoria 
measured but results not reported.

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Arnoldussen 2020

All consecutively referred adolescents registered 
at specialist gender clinic (pubertal because all 
could be eligible for medical interventions - no 
minimum age reported)

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam. 

2000 to 2016

n=1072

Numbers per year reported

Age at referral: Not reported

Age at assessment: Mean 14.6 (2.2), range 10.1-
18.1. 

Birth-registered sex: 668 (62.3%) female and 404 
(37.7%) male. No. of males per year from 2000-
2016: 11, 10, 9, 15, 18, 19, 7, 17, 14, 20, 17, 17, 18, 
52, 53, 48, 60. Female: 1, 10, 4, 9, 6, 13, 16, 21, 36, 
17, 22, 24, 30, 60, 88, 137, 173. Year of assessment 
was significant predictor for birth-registered sex, 
with females over-represented in later compared 
to earlier years.

Gender identity:  Not reported

Gender dysphoria: 908 (84.7%) diagnosed, 57 (5.3%) not diagnosed, 107 (10%) 
unknown. Perecentage per year from 2000-2016: 76.6, 84.8, 92.0, 79.1, 74.7, 81.3, 78.2, 
81.5, 89.8, 88.8, 97.2, 87.5, 85.1, 81.8, 91.9, 82.7, 81.3. Regression found that proportion 
diagnosed did not significantly change over time. Analysis found that the intensity of the 
feeling of gender dysphoria did not significantly change over time (as measured by the 
Utrecht Gender Dysphoria Scale).

Onset: Not reported

Social transition: Not reported

Depression and anxiety: Analyses showed no trend over time in the mean 
internalizing total T-scores or the clinical range total T-scores on the CBCL and the 
YSR. Data not reported.

Suicide and self-harm: Analyses showed no trend in time in the Suicidality Scale 
score for the CBCL and YSR (items 18 and 91). Data not reported.

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Balleur-van Rijn 
2013

Children (age 8-12 years) consecutively referred 
to a gender identity clinic (initial assessment data 
used)

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

1996 to 2009 n=147

Age at referral: Not reported

Age at assessment: Mean age brf 9.9 (SD 1.2) and 
brm 9.6 (1.1)

Birth-registered sex: 57 (38.8%) female and 90 
(61.2%) male

Gender identity: Not reported

Gender dysphoria: 90 (61.2%) were diagnosed with Gender Identity Disorder (44 
(77.2%) brf, 46 (51.1%) brm). Others were sub-threshold for the diagnosis.

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Bungener 2017
Adolescents consecutively referred to specialist 
gender clinic who provided data for the study 
(data collected at initial assessment)

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam. 

June 2011 to 
December 2013

183 referred

46 excluded (10 dropped out of care, 36 
did not complete/return questionnaires)

n=137

Age at referral: Not reported

Age at assessment: Mean age 14.7 (SD 2.2), range 
10.9-17.7. Mean age brm 14.11 (2.2) range 11.3-
17.6, brf 15.14 (2.1) range 10.9-17.7

Birth-registered sex: 60 (43.8%) birth-registered 
males, 77 (56.2%) female

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Cohen 1997
All adolescent patients who attended a gender 
clinic. All were early age sex reassignment surgery 
applicants. All were diagnosed as transexuals.

Gender clinic of the Department of Child and 
Adolescent Psychiatry of the University of Utrecht 
Hospital, Utrecht - reported as the only gender 
clinic for adolescents in the Netherlands at the 
time of the study

Not reported

32 referred

3 excluded due to invalid data

n=29

Age at referral: Not reported

Age at assessment: Mean age 17.2 (SD 1.8). 

Birth-registered sex: 20 (69.0%) female, 9 (31.0%) 
male

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Arch Dis Child

 doi: 10.1136/archdischild-2023-326681–9.:10 2024;Arch Dis Child, et al. Taylor J

Case 2:22-cv-00184-LCB-CWB   Document 558-43   Filed 05/27/24   Page 38 of 48



Cohen-Kettenis 
2003* Children consecutively referred to a gender clinic.

Gender clinic of the Department of Child and 
Adolescent Psychiatry of the University of Utrecht 
Hospital, Utrecht - reported as the only gender 
clinic serving children and adolescents in the 
Netherlands at the time of the study

1988 to 2000

Largest number 
assessed in 1997 and 
2000 (n=20)

n=130

Age at referral: % cases: age 3/4=0, 4/5=2.3, 
5/6=9.8, 6/7=18.9, 7/8=18.9, 8/9=16.7, 9/10=11.4, 
10/11=9.2, 11/12=9.8, 12/13=3.0

Age at assessment: Mean age 8.1 (SD 2.0), range 
4.5-12.5

Birth-registered sex: 33 (25.4%) female, 97 (74.6%) 
male, M:F ratio 2.93:1

Gender identity: Reported sum scores for CBCL item 5 (behaves like opposite sex) and 
110 (wishes to be of opposite sex). Mean score 3.6 (SD 0.9) brf and 2.8 (1.2) brm.

Gender dysphoria: 102 (78.5%) met complete DSM criteria for gender identity disorder. 

Onset: Not reported

Social transition: Not reported

Depression and anxiety: Mean internalising T-score 64.08 (SD 10.48)

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Cohen-Kettenis 
2006*

Children and adolescents consecutively referred 
to a gender clinic and then assessed in the clinic

Gender clinic of the Department of Child and 
Adolescent Psychiatry of the University of Utrecht 
Hospital, Utrecht - established in 1988 and 
reported as the only gender clinic serving children 
and adolescents in the Netherlands until 2002 
when clinic was tranferred to Amsterdam.

1988 to 2002

n=175 

(GIQC not used for first 6 patients in 
service)

Age at referral: Not reported

Age at assessment: Mean age 8.1 (SD 1.9), range 4-
12

Birth-registered sex: 43 (24.6%) females and 132 
(75.4%) males. M:F ratio 3.1:1 

Gender identity:  Gender Identity Questionnaire for Children (GIQC) mean score brf 2.5 
(SD 0.5), brm 2.3 (0.6).

Gender dysphoria: 122 (69.7%) met complete diagnostic criteria for Gender Identity 
Disorder. GIQC mean score 2.2 (SD 0.5) for those meeting complete criteria, 2.7 (0.6) for 
those subthreshold (meeting some criteria).

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

de Graaf 2018b*
All adolescents aged 12-18 who were referred to 
specialist gender identity clinic (data collected 
during initial assessment)

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam. Moved from 
Utrecht to Amsterdam in 2002 - one of longest 
standing gender services internationally. Only 
service for children and adolescents in the 
Netherlands.

January 2009 to 
December 2013

275 referred

23 excluded as data not available

n=252

Age at referral: Not reported

Age at assessment: Mean age 14.3 (SD 2.2), brf 
14.8 (2.1) and brm 13.7 (2.2).

Birth-registered sex: 136 (54.0%) female and 116 
(46.0%) male

Gender identity:  For CBCL and YSR item 110 (wishes to be of the opposite sex), mean 
sum score (range 0-2) brf was 1.9 (SD 0.3) and 2.0 (0.2), brm 1.7 (0.6) and 1.8 (0.5).

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression and anxiety: For CBCL and YSR internalising scale, mean score was 
13.8 (SD 10.0) and 15.8 (9.3) for all, 14.9 (10.4) and 15.5 (9.4) brf, and 12.4 (9.3) 
and 16.1 (9.3) brm. On the CBCL, 99 (44.2%) were in the clinical range for 
internalising symptoms (59 (48.4%) brf, 40 (39.2%) brm). On the YSR, 64 (29.1%) 
were in the clinical range (25 (20.8%) brf, 39 (39.0%) brm).

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

de Graaf 2020*
Adolescents aged 13 or older who were referred 
and assessed at a specialist gender identity clinic 
(data collected during initial assessment)

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

1990 to 2012 n=266

Age at referral: Not reported

Age at assessment: Mean age 15.9 (SD 1.4)

Birth-registered sex: 143 (53.8%) female and 123 
(46.2%) male

Gender identity:  For CBCL item 110 (wishes to be of the opposite sex), 233 (93.5%) 
scored 1 or 2 and 16 (6.4%) scored 0. For the YSR, 233 (96.6%) scored 1-2 and 8 (3.3%) 
scored 0.

Gender dysphoria: All met DSM criteria for Gender Identity Disorder or Gender 
Dysphoria

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide and self-harm: Sum scores for CBCL and YSR item 18 (deliberate self-
harm or attempted suicide) and 91 (suicidal ideation) calculated (score range 0-2). 
Mean scores were 0.8 (SD 1.1) on CBCL and YSR. Percentages scoring 1-2 on CBCL 
and YSR item 18: 17.2% and 25.8% brf and 8.6% and 14.5% brm. Percentages 
scoring 1-2 on CBCL and YSR item 91: 26.9% and 27.3% brf and 22.4% and 27.3% 
brm.

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

de Vries 2010

Children (age under 12) and adolescents (age 12-
18) referred to a gender identity clinic and 
consecutively assessed (data collected during 
initial assessment)

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam. Only multi-
disciplinary team-based clinic in the Netherlands 
examining children and adolescents experiencing 
gender dysphoria.

April 2004 to 
October 2007

231 referred

27 excluded due to not completing 
assessment procedure

n=204 (108 children, 96 adolescents)

Age at referral: Not reported

Age at assessment: Mean age 10.8 (SD 3.6). Mean 
age of children was 8.1 (1.8) and for adolescents 
13.9 (2.3).

Birth-registered sex: 89 (43.6%) female and 115 
(56.4%) male

Gender identity: Not reported

Gender dysphoria: Children: 52 (48.1%) Gender Identity Disorder (GID), 45 (41.7%) sub-
threshold GID not otherwise specified (GID-NOS), 11 (10.2%) no GID diagnosis. 
Adolescents:  77 (80.2%) Gender Identity Disorder (GID), 8 (8.3%) sub-threshold GID not 
otherwise specified (GID-NOS), 11 (11.5%) no GID diagnosis.

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC: 16 (7.8%), mean age 10.8 (SD 3.6). Incidence in those with GID diagnosis was 4.7% (n=6) and 
17.0% (n=9) in those with GID-NOS diagnosis. 

7 (6 birth-registered male and 1 female) of 11 children with suspected ASD on referral. Incidence 
7.4% of all 108 children. 1 (1.9%) of those with GID diagnosis, 6 (13%) GID-NOS diagnosis, and 0 
no GID diagnosis. Mean age of children with ASD 9.1 (not significantly different to those without 
(8.0)).

9 (6 male, 3 female) of 15 suspected ASD adolescents. Incidence 9.4% of all 96 adolescents. 5 
(6.5%) of those with GID diagnosis, 3 (37.5%) GID-NOS diagnosis, and 1 (1.0%) no GID diagnosis. 
Mean age of adolescents with ASD 15.4 (significantly higher than those without (13.8)).

ADHD: Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

de Vries 2011a
Adolescents consecutively referred to specialist 
gender clinic and assessed (assessment data 
used)

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

April 2002 to 
December 2009

201 referred, 17 left service, 184 
assessed

18 excluded due to previous study 
participation
166 invited, 66 declined / unable to 
attend

n=105

Characteristics of 79 excluded similar 
except age at assessment which was 
older for sample (mean 14.4 vs. 13.9).

Age at referral: Not reported

Age at assessment: Mean age 14.6 (SD 2.2) range 
10.5-18.0. brf mean age 14.6 (2.2) range 10.7-18.0, 
brm 14.5 (2.2) range 10.5-18.0.

Birth-registered sex: 52 (49.5%) female and 53 
(50.5%) male

Gender identity: Not reported

Gender dysphoria: 89 (84.8%) diagnosed with Gender Identity Disorder (GID), 16 
(15.2%) were considered subthreshold for GID (met some but not all GID criteria).

Onset: Not reported

Social transition: Not reported

Depression: 13 (12.4%) any mood disorder; 2 (3.8%) brf and 11 (20.8%)brm. 9 
(8.6%) major depression; 2 (3.8%) brf, 7 (13.2%) brm; 4 (3.8%) dysthymia (all brm 
7.5% brm). Similar % for those in GID and sub-threshold groups.

Anxiety: 22 (21.0%) any anxiety disorder; 9 (17.3%) brf and 13 (24.5%) brm. 
Specific phobia 8 (7.6%); 4 (4.5%) brf, 4 (4.5%) brm. Social phobia 10 (9.5%); 2 
(3.8%) brf, 8 (15.1%) brm. Agoraphobia 1 (1.0%) (1 (1.9%) brm). Separation 
anxiety 4 (3.8%); 3 (5.8%) brf 1 (1.9%) brm. Generalized anxiety 1 (1.0%) (1 (1.9%) 
brf). Similar % for those in GID and subthreshold groups except for specific 
phobia (lower in those with GID: 4.5% vs. 25%).

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC: Not reported

ADHD: 3 (2.9%)  (2 (3.8%) brf, 1 (1.9%) brm. 2 (1.9%) diagnosed with ADHD inattentive (1 brf, 1 
brm). 1 diagnosed with ADHD hyperactive (1 brm).

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

de Vries 2011b

Adolescents (age 12-18) consecutively referred to 
specialist gender clinic. Only those fulfilling DSM-
IV-TR criteria for Gender Identity Disorder and 
who were considered eligible for further medical 
interventions were included.

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

2000 to 2007

90 referred

7 excluded as no  gender dysphoria 
diagnosis

n=83

Age at referral: Not reported

Age at assessment: Mean age brf 15.6 (SD 1.6), 
range 13.1-18.6. Mean age brm 15.7 (1.7), range 
13.2–18.7.

Birth-registered sex: 40 (48.2%) female and 43 
(51.8%) male. For referred number, 41 (45.6%) 
female and 49 (54.4%) male.

Gender identity: Not reported

Gender dysphoria: Of 90 referred, 83 (92.2%) were diagnosed with Gender Identity 
Disorder and 7 (7.8%) were not diagnosed.

Onset: Not reported

Social transition: Not reported

Depression: MMPI Depression mean T-score was 54.8 (SD 13.6) brf and 57.9 
(11.2) brm. 22.5% brf and 20.9% brm scored in the clinical range.

Anxiety: MMPI Psychasthenia mean T-score was 52.1 (SD 13.9) brf and 50.1 (9.3) 
brm. 20.0% brf and 7.0% brm scored in the clinical range.

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

de Vries 2012 Children(age <12 years) and adolescents (age 12 
and over) referred to a gender identity clinic.

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

1987 to 2011

465 children referred, 467 adolescents

Referral numbers per year reported for 
children and adolescents

Age at referral: Mean age from 1987 to 2011: 16.5, 
17.6, 17.9, 17.7, 16.4, 16.6, 17.6, 17.9, 16.8, 17, 
15.1, 14.9, 14.2, 15.4, 14.2, 14.7, 14.1, 14.8, 14.1, 
14.2, 13.4, 15.1, 13.6, 13.7, 14.2

Age at assessment: Not reported

Birth-registered sex: Not reported

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

de Vries 2016*
Adolescents (age 13–18 years) referred and 
assessed at specialist gender clinic (baseline 
assessment data used)

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

1996 to 2008
n=139

CBCL / YSR data available for 112 / 106

Age at referral: Not reported

Age at assessment: Mean age 15.7 (SD 1.5)

Birth-registered sex: 60 (43.2%) female and 79 
(56.8%), M:F ratio = 1.31:1

Gender identity: Not reported

Gender dysphoria: 100% met DSM criteria either for Gender Identity Disorder or 
Gender Identity Disorder Not Otherwise Specified.

Onset: Not reported

Social transition: Not reported

Depression and anxiety: For CBCL and YSR internalising scale, mean score was 
64.1 (SD 10.9) and 61.5 (12.5) for all, 62.9 (11.2) and 59.7 (11.9) brf, and 65.1 
(10.7) and 63.0 (13.0) brm. On the CBCL, 53.6% were in the clinical range for 
internalising symptoms (38.8%obrf and 65.1% brm). On the YSR, 45.3% were in 
the clinical range (31.2% brf and 56.9% brm).

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported
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Schagen 2012
Peripubertal children and adolescents 
experiencing gender dysphoria who attended a 
gender identity clinic

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

1997 to 2008 n=189

Age at referral: Not reported

Age at assessment: Mean age of 159 diagnosed 
with Gender Identity Disorder was 13.6 (range 9.1-
17.9) brf and 13.4 (range 9.0-17.7) brm. For 
threshold individuals, mean age was 12.8 (range 
9.0-17.0) brf and 12.6 (range 9.2-17.8) brm.

Birth-registered sex: 95 (50.3%)  female and 94 
(49.7%) male

Gender identity: Not reported

Gender dysphoria: 159 (84.1%) met complete DSM-IV-TR criteria for Gender Identity 
Disorder (GID) (85 (89.5%) brf and 74 (78.7%) brm). 30 (15.9%) were subthreshold and 
showed number of indicators of GID (10 (10.5%) brf and 20 (21.3%) brm).

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Steensma 2013

Children (< 12 years of age) consecutively 
referred to a gender identity clinic.

This study includes a sub-sample of these 
children followed up as returning adolescents 
(age 15 and over). Data on this selected sample is 
not reported.

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

2000 to 2008

225 referred

n=124 in study (selected sub-sample so 
data not used)

Age at referral: Not reported

Age at assessment: Not reported

Birth-registered sex: 81 (36.0%) female and 144 
(64.0%) male

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Steensma 2014*

Children (age <12) and adolescents (12 and older) 
consecutively referred and assessed at a gender 
identity clinicl. All met DSM criteria for Gender 
Identity Disorder (GID) or GID Not Otherwise 
Specified (NOS). Data at time of assessment.

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

1993 to 2007

479 referred

147 excluded as data not available

n=332

Age at referral: Not reported

Age at assessment: Mean age 10.0 (SD 3.4). Mean 
age of children 8.3 (1.9) and adolescents 14.5 (1.9). 
Mean age of 147 excluded: children 8.2 (2.0), 
adolescents 15.3 (2.1).

Birth-registered sex: 123 (37.0%) female and 209 
(63.0%) male. Of children, 78 (32.2%) female and 
164 (67.8%) male. Of adolescents, 45 (50.0%) 
female and 45 (50.0%) male. In total referred 
sample, 180 (37.6%) female and 299 (62.4%) male.

Gender identity: Not reported

Gender dysphoria: 100% diagnosed with GID or GID-NOS

Onset: Not reported

Social transition: Not reported

Depression and anxiety: Internalising mean T-score 56.6 (SD 10.2) - 56.4 (10.1) 
brf and 56.7 (10.3) brm.  For children mean score was 55.9 (10.0) - 55.1 (9.4) brf 
and 56.2 (10.2) brf. For adolescents mean score was 58.5 (10.7) - 58.5 (10.8) brf 
and 58.5 (10.7) brm. Percentage in clinical range 26.5% (27.6% brf, 25.8% brm). 
For children, 21.9% (21.8% brf, 22.0% brm). For adolescents, 38.9% (37.8% brf, 
40.0% brm).

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

van der Miesen 
2018

Children and adolescents with gender dysphoria 
consecutively referred to a gender identity clinic.

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

March 2005 to 
December 2012

542 referred

52 unable to complete assessment

n=490

Age at referral: Not reported

Age at assessment: Mean age 11.1 (SD 3.7) (brf 
mean age 12.1 (3.4) and brm 10.1 (3.8)).

Birth-registered sex: 242 (49.4%) females and 248 
(50.6%) males

Gender identity: Not reported

Gender dysphoria: All diagnosed with Gender Identity Disorder (GID)

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC: 14.5% at threshold score - no differences brf and brm above threshold. CSBQ used to 
investigate ASD symptoms. Total mean score 20.6 (SD 15.7). Mean subscales scores for Tuned 
7.3 (5.5), Social 4.0 (4.5), Orientation 3.0 (3.3), Understanding 3.3 (3.1), Stereotyped 1.6 (2.5), 
Change 1.3 (1.7). For brf, total mean score 19.6 (14.6) (Tuned 6.9 (5.4), Social 4.4 (4.5), 
Orientation 2.7 (3.2), Understanding 3.3 (3.1), Stereotyped 0.9 (1.6), Change 1.4 (1.7)). For brm, 
total mean score 21.5 (16.7) (Tuned 7.7 (5.6), Social 3.7 (4.5), Orientation 3.3 (3.6), 
Understanding 3.3 (3.1), Stereotyped 2.3 (2.3), Change 1.2 (1.8)).

ADHD: Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

van der Miesen 
2020

Adolescents consecutively referred to a specialist 
gender identity clinic (initial assessment data 
used)

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

2012 to 2015

504 adolescents seen over period (not 
just newly referred)

53 excluded as not completed 
assessment

179  receiving treatment

n=272 starting assessment process

Age at referral: Not reported

Age at assessment: Mean age 14.5 (SD 2.2)

Birth-registered sex: 156 (57.4%) female and 116 
(42.6%) male

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression and anxiety: YSR Internalising problems (score range 0-64) mean 
score 11.7 (SD 8.4). Mean score brf 11.6 (8.8) and brm 11.7 (7.7). 31.3% had 
clinical range scores (28.2% brf, 35.3% brm).

Suicide and self-harm: YSR (item 18 and 91 - score range 0-4) mean score 0.4 
(0.8); brf 0.4 (0.8) and brm 0.4 (0.7). 27.2% endorsed the metric of suicadility.

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Verveen 2021 Children (5-12 years) who were referred to 
specialist gender identity clinic.

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

2010 to 2016

289 children referred

82 excluded (incomplete data or 
assessment ongoing)

n=207

Age at referral: Not reported

Age at assessment: Mean age 8.7 (SD 1.6). brf 
mean age 8.9 (1.5) and brm 8.3 (1.7). Mean age of 
those excluded was 8.0 (2.3) (reported as 
significant difference).

Birth-registered sex: 124 (60.0%) female and 83 
(40.1%) male. Of all referred children, 160 (55.4%) 
female and 129 (44.6%) male. Reported significant 
difference in sex ratio between included and 
excluded children.

Gender identity: Not reported

Gender dysphoria: Gender Identity Questionnaire mean score 1.9 (SD 0.5) (1.9 (0.4) brf 
and 1.9 (0.5) brm). Gender Identity Interview mean sum score 14.8 (5.6) (15.6 (4.9) brf 
and 13.8 (6.4) brm.

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Wallien 2007

Children (under age 12) who were referred to a 
gender identity clinic and received a diagnosis of 
Gender Identity Disorder (GID) or were 
subthreshold.

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

March 1998 to 
December 2004

142 referred

20 excluded - no GID diagnosis

n=120

Age at referral: Not reported

Age at assessment: Not reported, age range 4-11

Birth-registered sex: 34 (28.3%) female and 86 
(71.7%) male. Of referred, 42 (29.6%) female and 
100 (70.4%) male.

Gender identity: Not reported

Gender dysphoria: Of referred, 103 (72.5%) met complete diagnostic criteria of Gender 
Identity Disorder (32 (76.2%)brf and 71 (71.0%) brm). 17 (12.0%) were subthreshold for 
diagnosis (2 (4.8%) brf and 15 (15.0%) brm). 22 (15.5%) had no GID diagnosis.

Onset: Not reported

Social transition: Not reported

Depression: Mood disorders 7 (5.8%): 3 (8.9%) brf and 4 (4.7%) brm. 44 (37%) 
children had internalising psychopathology.

Anxiety: Anxiety disorders 37 (30.8%): 11 (32.4%) brf and 26 (30.2%) brm. 44 
(37%) children had internalising psychopathology.

Suicide: Not reported

Self-harm: Not reported

Eating disorder: 0 (0.0%)

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Wallien 2008

Total number of children (under age 12) referred 
to a gender identity clinic.

This study includes a sub-sample of  adolescents 
(age 16 and over). Data on this selected sample is 
not reported.

Gender Identity Clinic of the Department of
Child and Adolescent Psychiatry at the University 
Medical Center Utrecht (which moved to the 
Department of Medical Psychology of the VU 
University Medical Center in Amsterdam in 2002).

1989 to 2005

200 referred

n=77 in study (selected sub-sample so 
data not used)

Age at referral: Not reported

Age at assessment: Not reported

Birth-registered sex: 56 (28%) female and 144 
(72%) male

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Wallien 2009*
Children consecutively referred to, and then 
assessed in a gender identity clinic (assessment 
data used)

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

December 1988 to 
January 2006 n=228

Age at referral: Not reported

Age at assessment: Mean age 8.3 (SD 1.9), range 
4.5-13.0

Birth-registered sex: 58 (25.4%) female and 170 
(74.6%) male

Gender identity: Not reported

Gender dysphoria: 163 (71.5%) met complete diagnostic criteria for Gender Identity 
Disorder. Gender Identity Interview for Children (GIIC) mean sum score (absolute range 
0-24) was 10.0 (SD 5.1) for everyone, 11.1 (4.8) brf and 9.6 (5.2) brm.

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Wallien 2010 Cohort of children (age 7 years or older) referred 
to a gender identity clinic

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

2004 to 2006

44 referred

16 excluded due to lack of parent or 
school consent

n=28

Age at referral: Not reported

Age at assessment: Mean age 10.5 (SD 1.3), range 
8.1-12.8

Birth-registered sex: Of referred number, 23 
(52.3%) female and 21 (47.8%) male.

Gender identity: All referred children had clear cross-gender preferences and identified 
with the other sex

Gender dysphoria: Of referred, 25 (56.8%) had a Gender Identity Disorder (GID) 
diagnosis (14 (60.9%) brf and 11 (52.4%) brm). 19 (43.2%) were subthreshold for GID (9 
(39.1%) brf and 10 (47.6%) brm).

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Wiepjes 2018 All people who attended a gender identity clinic. 
Information on first visit presented.

Specialised gender identity clinic  - Center of 
Expertise on Gender Dysphoria at VU University 
Medical Center in Amsterdam.

1972 to 2015

n=1360

812 adolescents (12-18 years) and 548 
children (<12 years).

Referral numbers per year provided for 
children and adolescents.

Age at referral: Not reported

Age at assessment: Adolescent median age 16 (IQR 
15-17). Same for both birth-registered sex groups. 
Children median age 9 (7-10) - for birth-registered 
females age 9 (8-11) and for males age 8 (7-10). Age 
at assessment per year provided  - fluctuates over 
the years for children and adolescents.

Birth-registered sex: 737 (54.2%) female and 623 
(45.8%) male. For adolescents, 482 (59.4%) female 
and 330 (40.6%) male. For children, 255 (46.5%)  
female and 293 (53.5%) male.

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported
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Norway

Kaltiala 2020 - 
Norway

Children and adolescents referred to gender 
service 

Publicly funded, nationally centralised GIDs for 
minors under 18. A national GIDS in Oslo was 
always open to minors but before the 2000s rarely 
received referrals concerning children and 
adolescents.

2010 to 2017 Absolute referral numbers

Age at referral: Not reported

Age at assessment: Not reported

Birth-registered sex:F:M ratio 2012=0.67, 
2013=2.02, 2014=0.97, 2015=1.26, 2016=2.84, 
2017=1.99

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Scotland

McCallion 2021
Young people referred to endocrinology clinic for 
puberty suppression with GnRH analogue (new 
referrals)

Paediatric Endocrinology, Royal Hospital for 
Children, Glasgow 2011 to 2019

91 assessed

New referrals: 2011=1, 2012=2, 2013=7, 
2014=0, 2015=7, 2016=11, 2017=24, 
2018=22, 2019=17

Total number: 2011=1, 2012=2, 2013=10, 
2014=10, 2015=17, 2016=22, 2017=44, 
2018=60, 2019=73

 These were extracted from Figure

Age at referral: Not reported

Age at assessment: mean 14.6 (range 8.8 to 17.6); 
14.1 (range 8.7 to 17.6) brf and 15.1 (range 9.8 to 
17.5) brm. 

Age at initial assessment each year: median 
(range): 2011= 11.55; 2012=14.28 (13.79, 14.28); 
2013=14.91 (12.64, 15,64); 2015=14.45 (10.26, 
15.57); 2016=13.79 (11.06 to 15.6); 2017=14.43 
(8.79, 15.62); 2018=15.06 (9.85, 17.55); 2019=14.91 
(10.43, 17.64) These were extracted from Figure

Birth-registered sex: 59 (65%) females and 32 
(35%) males; F:M 2011=1:0, ratio 2012=1, 
2013=1.50, 2014=1.50, 2015=1.50, 2016=6.14, 
2017=2.56, 2018=2.13, 2019=2.03

Gender identity: All

Gender dysphoria: All

Onset: Not reported

Social transition: Not reported

Depression: 13 (14.3%)

Anxiety: 19 (20.9%)

Suicide: Not reported

Self-harm: Not reported

Eating disorder: 1 (1.1%)

ASC: 21 (23%); brf 14 (24%) and brm 7 (22%)

ADHD: 4 (4%)

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Spain

De Castro 2022 Children and adolescents under the age of 18 
who attended the specialist Gender service

Referrals made by pediatricians, general 
practitioners, mental health specialists or 
endocrinologists from Catalonia to the Catalonian 
Gender Identity Unit

January 1999 to 
December 2016

140 included

1999-2004=6
2005-2010=32
2011-2106=102

Age at referral: median (IQR) 15.7 (4.2) 
transgender n=124 16.0 (2.6); 1999-2004=6 
adolescents; 2005-2010=25 adolescents and 7 
children; 2011-2016=78 adolescents and 24 
children

Age at assessment: Not reported 

Birth-registered sex: 70 (50%) female and 70 (50%) 
male; F:M numbers 1999-2004 3:3; 2005-2010 
22:10; 2011-2016 57:45

Gender identity:  Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: 48.5%

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Adopted children 3 (3.3%);  living in a child 
welfare foster placement 1 (1.1%)

Esteva de Antonio 
2013

Children and adolescents under the age of 18 
who attended the specialist Gender service

Andalusian Gender Team was formed in 1999 and 
is based  at Carlos Haya University Hospital, in 
Malaga, Spain. 141 children and adolescents with 
gender dysphoria referred to us in this period.

2000 to 2012 141 referred

Age at referral: <12 years 15 and 12-17 126 years; 
range 5 to 17

Age at assessment: Not reported

Birth-registered sex:  F:M 34:107 (ratio 0.32); 
children 2:13 (ratio 0.15); adolescents 32:94 (ratio 
0.34)

Gender identity:  Not reported

Gender dysphoria:  Not reported

Onset:  Not reported

Social transition:  Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Sweden

Kaltiala 2020 - 
Sweden

Children and adolescents referred to gender 
service

Publicly funded, nationally centralised GIDs for 
minors under 18.  First established in Sweden in 
Stockholm in the 1990s. This became a part of 
public child and adolescent healthcare in 2014. 
Due to increased demand, several other GIDSs in 
the country also accept referrals of minors.

2010 to 2017 Absolute referral numbers

Age at referral: Not reported

Age at assessment: Not reported

Birth-registered sex: F:M ratio 2010 =1.91, 
2011=1.35, 2012=4.02, 2013=0.62, 
2014=2.14,2015=3.05, 2016=3.55, 2017=2.43

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Switzerland

de Graff 2018b

Adolescents aged 12–18 who were referred to 
one of the four European specialist gender clinics 
who completed either the CBCL or the YSR at 
baseline

Specialist gender clinic (The Department of Child 
and Adolescent Psychiatry, University Hospital of 
Psychiatry Zurich, Switzerland). It was founded in 
2009 and during the time of the study covered as 
catchment area the German speaking part of 
Switzerland

 January 2009 to 
December 2013 32 referred; 26 were included.

Age at referral: mean 15.38 SD 1.20; brf 15.09 
1.45; brm 15.60 0.99

Age at assessment: Not reported

Birth-registered sex: 15 (57.7%) female and 11 
(42.3%) males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression and anxiety: CBCL Internalising n=23 mean 20.39 SD 10.45; clincial 
range 16/24 (66.7%); YSR Internalising n=25 mean 22.88 SD 7.92; clinical range 
15/26 (57.7%)

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

UK

Butler 2018 Children and adolescents up to the age of 18 
years

Tavistock and Portman NHS Trust in London 
nationally commissioned by NHS England in 2009 
and extended to Leeds in 2012, providing regular 
outreach clinics in other areas of the UK. 

2010 to 2017
Referrals: 2011/12=198, 2012/13=300, 
2013/14=465, 2014/15=693, 
2015/16=1415, 2016/17=2023

Age at referral: 2010 to 2013 data: <5=12, 5=19, 
6=24, 7=34, 8=24, 9=36, 10=39, 11=30, 12=45, 
13=61, 14=130, 15=229, 16=245, 17=156

Age at assessment: Not reported

Birth-registered sex: F:M (ratio): 2011/12=113:85 
(1.33), 2012/13=183:117 (1.56), 2013/14=279:186 
(1.50), 2014/15=422:270 (1.56), 2015/16=920:495 
(1.86), 2016/17=1396:627 (2.23)

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Costa 2015

A consecutive series of adolescents referred to 
specialist gender clinic who completed diagnositc 
procedure (about 6 months) and were invited to 
take part in the follow-up evaluation. 

Gender Identity Development Service (GIDS) in 
London. 2010 to 2014 436 adolescents referred; 201 completed 

diagnostic procedure and consented. 

Age at referral: Not reported

Age at assessment:  Mean 15.52 SD 1.41 years

Birth-registered sex: male/female ratio = 1:1.6

Gender identity: DSM-IV-TR all met criteria

Gender dysphoria: Utrecht Gender Dysphoria Scale mean 54.7 SD 6.8

Onset: Not reported

Social transition: Living in role completely 117 (62.6%), partly 27 (14.4%), no 43 (23.0%); 
changed name 107 (57.5%) did not change name 79 (42.5%)

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Living in childrens home or living with other 
family members 10 (5.3%)

de Graf 2018a Data extracted for children 12 years of age or 
younger

Gender Identity Development Service (GIDS) at 
the Tavistock & Portman National Health Service 
(NHS) Foundation Trust in London, United 
Kingdom. The GIDS is the sole specialised service 
for children and adolescents with gender 
dysphoria in the United Kingdom that is funded by 
the NHS. 

2000 to 2017 1,215 children were referred to the GIDS 

Age at referral: brf mean 9.78 SD2.15, brm mean 
8.72 SD 2.30

Age at assessment: Not reported

Birth-registered sex: 534 (44%) females and 681 
(56%) males; % males 2000-2006=71.6% and 2007-
2017=55.0%

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

de Graf 2018b

 All adolescents aged 12–18 who were referred to 
one of the four European specialist gender clinics 
who completed either the CBCL or the YSR at 
baseline

Gender Identity Development Service, Tavistock 
and Portman NHS Foundation Trust, London, 
United Kingdom, was established in 1989. The 
GIDS is a national clinic, with a satellite clinic in the 
north, based on Leeds and a number of other 
established outreach clinics in the Exeter, Dublin, 
and Wales.

January 2009 to 
December 2013

860 adolescents were referred and data 
were available for 610 (70.9%)

Age at referral: Not reported

Age at assessment: mean 15.54 SD 1.28; brf mean 
15.51 SD 1.26 and brm 15.58 SD 1.32

Birth-registered sex: 392 (64.3%) females and 218 
(35.7%) males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression and anxiety: CBCL internalising n=479 mean 18.79 SD 11.31, clinical 
range 289/484 (59.7%); YSR n=489 mean 25.36 SD 12.15, clinical range 291/496 
(58.7%)

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported
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de Graf 2018c Children and adolescents up to the age of 18 
years

The national Gender Identity Development 
Service (GIDS) in the UK

January 2009 to 
December 2016

4506 referred; 39% children and 60% 
adolescents had completed CBCL; 

Referrals (M:F)
2009=34:17=51
2010=63:55=118
2011=70:90=160
2012=107:158=265
2013=151:243=394
2014=140:350=490
2015=396:766=1162
2016=557:1209=1766

Age at referral: range 1 to 18; children <12 brm 
n=408 mean 8.27 SD 2.27, brf n=311 mean 8.97 SD 
2.34; adolescents 12-18 brm n=1210 mean 15.59 
SD 1.40, brf n=2577 mean 15.45 SD 1.32

Age at assessment: Not reported

Birth-registered sex: 2888 (64.1%) females and 
1618 (35.9%) males (ratio 1.78)

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression and anxiety: CBCL clinical range internalising 1050 (61.9%)

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

de Graf 2019 Children and adolescents up to the age of 18 
years

The national Gender Identity Development 
Service (GIDS) in the UK

April 2012 to April 
2015

1444 referrals; 995 (69.2%) included 
within analysis - 266 ethnicity data not 
available, 174 data left blank, 7 were 
referrals for children of trans adults and 
children not gender diverse

Age at referral: brm mean 13.63 and brf mean 
14.77

Age at assessment: Not reported

Birth-registered sex: 609 (61.2%) females and 386 
(38.8%) males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

de Graf 2020 Referred and assesed for GD at one of three clinic 
sites

Gender Identity Development Service at the 
Tavistock and Portman National Health Service 
Trust in London, UK

2009 to 2017 2245 adolescents

Age at referral: mean 15.93 SD 1.07

Age at assessment: Not reported

Birth-registered sex: 1560 (69.5%) female and 685 
(30.5%) male

Gender identity and gender dysphoria:  all adolescents met DSM-III, DSM III-R, DSM-IV 
or DSM-5 criteria either for Gender Identity Disorder/Gender Dysphoria or Gender 
Identity Disorder Not Otherwise Specifed

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: CBCL sum of suicide items n=1562 mean 0.98 SD 1.17; YSR sum of suicide 
items n=1515 mean 1.29 SD 1.33; CBCL (suicide behviour); CBCL brm 479 (30.3%) 
brf 1100 (50.8); CBCL ideation brm 479 (31.7%) and brf 1092 (33.4%); YSR 
behaviour brm 281 (41.3%) and brf 620 (45.2%); YSR ideation brm 283 (49.1%) 
and brf 619 (55.3%)

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Holt 2016 Referred children and adolescents 0 to 18 years 
at the London site

Gender Identity Development Service at the 
Tavistock and Portman National Health Service 
Trust in London, UK

January 2012 to 
December 2012

303 referred; 85 excluded as being 
children who received counselling in 
relation to having a transsexual parent or 
were referred to GIDS Leeds base. 218 
children and adolescents included.

Age at referral: mean 14 SD 3.08 range 5 to 17

Age at assessment: Not reported

Birth-registered sex: 137 (62.8%) females and 81 
(37.2%) males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: n=208, 42.7% had first gender dysphoric feelings between 0 and 6; 34.9% 
between 7 and 12; 17.9% between 13 and 18. 

Social transition: 47.8% preferred being referred to by a different name from birth 
name (67.2% brf and 20.8% brm); n=205 54.6% were living in their chosen gender, 9.8% 
partly and 35.6% were not. 

Depression: 91 (41.7%) brm 37 (45.7%) and brf 54 (39.4%)

Anxiety: 49 (22.5%) brm 17 (21.0%) and brf 32 (23.4%)

Suicide: ideation 76 (34.9%) brm 31 (38.3%) and brf 45 (32.8%); attempts 29 
(13.3%) brm 10 (12.3%) and brf 19 (13.9%)

Self-harm: 84 (38.5%) brm 21 (25.9%) and brf 63 (46%)

Eating disorder: 29 (13.3%) brm 10 (12.3%) and brf 19 (13.9%)

ASC: 29 (13.3%) brm 15 (18.5%) and brf 14 (10.2%)

ADHD: 18 (8.3%) brm 10 (12.3%) and brf 8 (5.8%)

Neglect or abuse: 38 (17.4%) natal males 9 (11.1%) and natal 
females 29 (21.2%)

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Living in foster care 9 (4.1%),  living with 
adoptive parents 2 (0.9%), living in childrens home 1 (0.5%)

Kalitiala 2020 Children and adolescents up to the age of 18 
years

Child and adolescent gender identity development 
service at the Tavistock Clinic, London and satellite 
clinics across the UK, in Leeds (North) and Exeter 
(South), and provides consultation across the 
country (includng Wales, Midlands and Ireland). 

2010 to 2017
Referrals 2010=109, 2011=163, 
2012=240, 2013=353, 2014=512, 
2015=965, 2016=1313, 2017=2197

Age at referral: Not reported

Age at assessment: Not reported

Birth-registered sex: F:M ratio 2010=0.65, 
2011=1.00, 2012=1.73, 2013=1.67, 2014=2.55, 
2015=1.85, 2016=2.35, 2017=2.58

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Matthews 2019
Children and adolescents up to the age of 18 
years who were referred for an assessment of 
gender dysphoria

Tavistock and Portman GIDS in London, UK April 2009 to April 
2011

232 referrals; 2 counselling of 
transgender parents and 45 not first 
appoitnment or lost to follow up; 185 
included

Age at referral: 13.70 SD 3.35 range 3 to 17; brm 
mean 13.03 SD 3.88; bmf mean 14.44 SD 2.45

Age at assessment: Not reported

Birth-registered sex: 52.4% males and 47.6% 
females

Gender identity: Not reported

Gender dysphoria: 156 (84.3%) met diagnosis of gender dysphoria 

Onset: n=168 mean 6.80 SD 3.96 range 1 to 15

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: 9 (4.9%) looked after children (7 BR males and 
2 BR females), 7 (3.8%) adopted (5 BR males and 2 BR 
females)

Moriandini 2021 Referred and assessed with completed associated 
Difficulties form post assessment Tavistock and Portman GIDS in London, UK 2012 and 2015 782 included; 218/263 referrals in 2012 

and 564/1162 referrals in 2015

Age at referral: mean 13.94 SD 2.94 range 4 to 17

Age at assessment: Not reported

Birth-registered sex: Not reported

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: full time overall 2012=112 (54.6%) and 2015=228 (55.2%), brf 2012=90 
(69.2%) and 2015=150 (57.5%) brm 2012=22 (29.3%) and 2015=78 (51.3%); part time 
overall 2012=20 (9.8%) and 2015=71 (17.2%), brf 2012=8 (6.2%) and 2015=45 (17.2%) 
brm 2012=12 (16.0%) and 2015=26 (17.1%); living in birth gender overall 2012=73 
(35.6%) and 2015=114 (27.6%), brf 2012=32 (24.6%) and 2015=66 (25.3%) brm 2012=41 
(54.7%) and 2015=48 (31.6%); Name change ful time overall 2012=104 (47.7%) and 
2015=295 (56.1%), brf 2012=88 (64.2%) and 2015=204 (61.3%) and brm 2012=16 (19.8%) 
and 2015=91 (47.2%); part time overall 2012=0 (0.0%) and 2015=22 (4.2%), brf 2012=0 
(0.0%) and 2015=16 (4.8%), brm 2012=0 (0.0%) and 2015=6 (3.1%)

Depression: Not reported

Anxiety: 2012=49 (22.5%) and 2015=201 (38.6)

Suicide: attempts 2012=29 (13.3%) and 2015=45 (8.6%)

Self-harm: Not reported

Eating disorder: Not reported

ASC: 2012=1.8% and 2015=(15.1%)

ADHD: Not reported

Neglect or abuse: 2012=38 (17.4%) and 2015=62 (11.8%)

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Pang 2020 Children and adolescents up to the age of 18 
years

Gender Identity Development Service (GIDS) in 
London, UK 2009 to 2016

4684 referrals

2009=81
2010=134
2011=194
2012=303
2013=437
2014=642
2015=1175
2016=1799

Age at referral: brm meadian 15.3 IQR 12.5 to 16.5 
brf median 15.4 IQR 14.0 to 16.4

Age at assessment: Not reported

Birth-registered sex: 2837 (60.6%) females and 
1847 (39.4%) male

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Skagerberg 2013a Adolescents 12-18  who completed Youth Self 
Report form at the end of the assessment period

Gender Identity Development Service (GIDS) in 
London, UK Unclear 141

Age at referral: Not reported

Age at assessment: mean 15.13 SD 1.70 range 12 
to 18

Birth-registered sex: 84 (59.6) females and 57 
(40.4%) males

Gender identity: DSM-IV criteria for Gender Identity Disorder

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression and anxiety: YSR internalising mean 63.23 SD 12.35; brm (n=57) 
normal range 30% borderline 11% clinical 60%; brf (n=84) normal range 35% 
borderline 21% clinical 44%

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Skagerberg 2013b Children and adolescents up to the age of 18 
years

Gender Identity Development Service (GIDS) in 
London, UK Unclear 135 referrals; 125 included

Age at referral: mean 13.56 SD 3.24

Age at assessment: Not reported

Birth-registered sex: 54.8% males and 45.2% 
females

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: 12 (9.6%)

Self-harm: 30 (24%) and 18 (14%) thoughts

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported
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Skagerberg 2015 Children and adolescents up to the age of 18 
years presenting with GD

Gender Identity Development Service (GIDS) in 
London, UK Unclear 166 included

Age at referral: mean 14.26 SD 2.68, range 5 to 18

Age at assessment: Not reported

Birth-registered sex: 104 (62.7%) females and 62 
(37.3%)

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC: SRS scale brm n=62 mean 60.29 SD 41.41; brf n=104 mean 57.45 SD 35.26;  76 (45.8%) 
normal - 2.8% had diagnosis of ASD, 45 (27.1%) mild/moderate - 15.6 % had diagnosis of ASD 
and 45 (27.1%) severe - 24.4%  had diagnosis of ASD 

ADHD: Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Twist 2019
All clients aged at least 12 years old presenting to 
GIDS for first assessment completing assessment 
pack

Gender Identity Development Service (GIDS) in 
London, UK

June 2016 to 
February 2017

251 completed questions with some 
questions

Age at referral: aged 12 (n=10), aged 13 (n=17), 
aged 14 (n=27), aged 15 (n=57), aged 16 (n=70) and 
aged 17 (n=68). Mean 15.44 SD 1.62

Age at assessment: Not reported

Birth-registered sex: 180 (71%) females and 71 
(29%) males

Gender identity: Gender Diversity Questionnaire; 140 (56.9%) trans identity, 72 (29.3%) 
binary identity, 27 (11%) non-binary identity, undefined 4 (1.6%)

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

US

Achille 2020 Children, adolescents and young adults aged 
9–25 years referred for gender dysphoria

Single centre paediatric endocrine department, 
Stony Brook Children’s Hospital, New York

December 2013 to 
December 2018

Although we do not have exact numbers, 
the vast majority of eligible subjects 
agreed to take part in the study. 116 
entered the study and 50 are included in 
the analysis as completed all 3 waves of 
questionnaires.

Age at referral: Not reported

Age at assessment: mean 16.2 SD 22; brf mean 
16.6 SD 2.5; brm mean 15.5 SD 1.6

Birth-registered sex: 33 females and 17 males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: in past year 32 (64%); brf 20 (60.6%); brm 12 (70.6%)

Anxiety: Not reported

Suicide: 5 (10%); brf 3 (9.1%); brm 2 (11.8%)

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Brocksmith 2018 Patients with gender dysphoria Pediatric endocrine clinic at Riley Hospital for 
Children, Indianapolis 2002 to 2017 78 patients

Age at referral: mean 14.9 SD 2.37

Age at assessment: Not reported

Birth-registered sex: 49 (63%) female and 29 (27%) 
male

Gender identity: 49 (63%) male and 29 (27%) female

Gender dysphoria: 100%

Onset: Not reported

Social transition: Not reported

Depression: 32 (41%)

Anxiety: 23 (29.5%)

Suicide: 8 (10.3%)

Self-harm: Not reported

Eating disorder: Not reported

ASC: Not reported

ADHD: 12 (15.4%)

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Cantu 2020

Transgender and gender-nonconforming youth 
seeking gender-affirming care 11-18 attending 
both initial and followup appointment and 
completed questionnaires at both visits

Academic medical centre in the Northwestern 
United States

September 2017 to 
June 2019 80 youth

Age at referral: Not reported

Age at assessment: mean 15.1 SD 1.8

Birth-registered sex: Not reported

Gender identity: female 15 (18.8%), male 58 (72.5%) and nonbinary 7 (8.8%)

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: PHQ-9 mean 10.5 SD 6.5; PHQ-9>=11 37 (46%)

Anxiety: GAD-7 mean 9.1 SD 6.1; GAD-7>=6 49 (61%)

Suicide: 27 (34%)

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Chen 2016a Not stated Pediatric endocrine clinic at Riley Hospital for 
Children, Indianapolis

January 2002 to April 
2015 38 patients identified 

Age at referral: Not reported

Age at assessment: mean 14.4 SD 3.2

Birth-registered sex: 22 females and 16 males

Gender identity: 16 female transgender; 22 male transgender; 1 gender fluid

Gender dysphoria: 29%

Onset: Not reported

Social transition: Not reported

Depression: 12 (31.6%)

Anxiety: Not reported

Suicide/self harm: 5 (13.1%)

Eating disorder: Not reported

ASC: 5 (13.1%)

ADHD: 6 (15.8%)

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Chen 2016b Youth under 25 years of age
Gender and Sex Development Program (GSDP) at 
the Ann & Robert H. Lurie Children’s Hospital, 
Chicago

 July 2013 to 
February 2016

 220 patients in GDC with 10–12 new 
patients seen each month

Age at referral: Not reported

Age at assessment: 54 <=11; 154 12 to 18; 12 19+

Birth-registered sex: 120 (54.5%) females and 100 
(45.5%) males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Chodzen 2019

Adolescent patients presenting for the initiation 
of care at a multidisciplinary gender clinic aged 
between 12 and 18 years old, self-identified as 
transgender and gender-nonconforming and 
who completed behavior health screening 
questionnaires as standard of care at their first 
clinical visit

Pediatric academic medical centre in a 
metropolitan Midwestern city Unclear 109

Age at referral: Not reported

Age at assessment: mean 15.46 SD 1.55

Birth-registered sex: 78 (71.6%) females and 31 
(28.4%) males

Gender identity: Transgender 94 (86.2%), Gender nonconforming 2 (1.8%), Agender 4 
(3.7%), Unsure/questioning 5 (4.6%), Non-binary 3 (2.8%), Gender queer 1 (0.9%)

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Cousino 2014 Children and adolescents

KIDz PRIDE Clinic at MetroHealth Medical Centre is 
dedicated to the care and support of gender-
variant and transgender children, adolescents, 
and their families (established 2008)

Unclear 20 youth and their families

Age at referral: Not reported

Age at assessment: 7 to 19, mean 14.5 SD 3.0

Birth-registered sex: (50%) females and (50%) 
males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Edwards-Leeper 
2017

Gender-dysphoric adolescents  under 18 years of 
age with a single affirmed gender Boston GeMS endocrinology clinic 2007 to 2011 70 charts reviewed and 56 included

Age at referral: Not reported

Age at assessment: 8.9 to 17.9

Birth-registered sex: 26 (46.4%) females and 30 
(53.6%) males

Gender identity: All transgender

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression and anxiety: YSR n=44 internalising problems mean 58.48 SD 13.29; 
CBCL n=52 mean 60.21  SD 12.44; clinical range YSR (38.6%) and CBCL (48.1%); 
Depression CDI-child n=50  mean 51.56 SD 11.51; CDI-parent n=52 mean 56.46 SD 
11.73; Anxiety RCMAS n=52 mean 9.8 SD 3.5. 

Suicide: YSR 11/46 (23.9%); CBCL 6/51 (11.8%)

Self-harm: YSR 4/45 (8.9%); CBCL 4/52 (7.7%)

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Fornander 2021

Transgender/gender diverse 9–18 years olds who 
attended at least one clinic appointment, and 
completed the patient and caregiver electronic 
surveys

Academic medical center in a large metropolitan 
area in the Midwest 2017 to 2020 227 people

Age at referral: Not reported

Age at assessment: mean 14.78 SD 2.06, range: 9 
to 18 years

Birth-registered sex: 219 (79.1%) females and 58 
(20.9%) males

Gender identity: Masculine 119 (77.8%), Feminine 24 (15.7%), Nonbinary 8 (5.2%), 
Gender fluid 1 (0.7%), Not sure 1 (0.7%)

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported
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Handler 2019 <18 years of age at the time of referral

Kaiser Permanente Northern California (KPNC) is a 
large, integrated health care system that serves 
>4.2 million members. In 2013, KPNC opened a 
specialty clinic in Oakland, California, as a referral 
hub for transition-related services for TGNC 
members throughout Northern California

February 2015 to 
June 2018

417 referred to clinic;  2015=55
2016=101
2017=194
2018=154 (6 months data)

Age at referral: median 15 range 3 to 17

Age at assessment: Not reported

Birth-registered sex: 303 (73%) females and 114 
(27%) males

Gender identity: Transmasculine 257 (62%), Transfeminine 102 (24%), Gender 
nonbinary 56 (13%)

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Hedrick 2022  TGD youth Doernbecher Gender Clinic (DGC) 

3 periods (1) the first 
20 weeks of 
interdisciplinary care 
provided in person 
before the 
pandemic, (2) the 
first 20 weeks 
following the 
initiation of modified 
operations, and (3) 
the second 20 weeks 
of modified 
operations.

November 2019 to March 2020 = 63
March 2020 to July 2020 = 57
August 2020 to December 2020 = 77

Age at referral: Not reported

Age at assessment: Nov 19 to Mar 20 mean 14.4 
range 8 to 18; Mar 20 to Jul 20 mean 14.2 range 7 
to 18; Aug 20 to Dec 20 mean 14.4  range 8 to 18

Birth-registered sex: Not reported

Gender identity: Nov 19 to Mar 20 13 (21%), male 38 (60%), non-binary 12 (19%); Mar 
20 to Jul 20 12 (21%), male 39 (68%), non-binary 6 (11%); Aug 20 to Dec 20 20 (26%), 
male 44 (57%), non-binary 13 (17%)

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Hidalgo 2017 Gender-expansive youth

Outpatients of an interdisciplinary gender-health 
clinic located within a pediatric academic medical 
center in a large city within the Midwestern 
United States

Unclear 341

Age at referral: Not reported

Age at assessment: mean 15.6 SD 1.99, range 12 to 
24

Birth-registered sex: 228 (66.9%) females and 113 
(33.1%) males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Hidalgo 2019 Gender-expansive youth

Outpatients of an interdisciplinary gender-health 
clinic located within a pediatric academic medical 
center in a large city within the Midwestern 
United States

Unclear 258

Age at referral: Not reported

Age at assessment: mean 15.1 SD 1.4, range 12 to 
17.99

Birth-registered sex: 185 (71.7%) females and 73 
(28.3%) males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Kolbuck 2019 Prepubertal youth presenting to clinic
Multidisciplinary pediatric gender clinic in the 
Midwestern US, Ann & Robert H. Lurie Children’s 
Hospital of Chicago 

August 2013 to April 
2018 71 children 

Age at referral: Not reported

Age at assessment: mean 7.79 SD 2.08, range 3 to 
11

Birth-registered sex: 21 (29.6%) females and 50 
(70.4%) males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: 42 (59%); partially transitioned 3-5: 1 (1%) 6-11: 16 (23%), ST all 
settings 3-5: 5 (7%) 6-11 20 (28%). 

Depression: MDD 2 (2.9%)

Anxiety: GAD 10/68 (14.7%)

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC: Not reported

ADHD: 12/68 (17.6%)

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Kuper 2019a
Children and youth attending in person 
assessment and consenting for using data for 
research 

Multidisciplinary gender affirming program in 
Dallas, Texas 2014 to 2018 224

Age at referral: Not reported

Age at assessment: <=5 0 (0.0%), 6-9 14 (6.2%), 10-
13 41 (18.1%), 14+ 171 (75.7%)

Birth-registered sex: 137 (60.6%) females and 89 
(39.4%) males

Gender identity: Male/boy/guy 121 (54.0%), Male spectrum 12 (5.3%), 
Female/girl/woman 82 (36.6%), Female spectrum 4 (1.8%), Nonbinary 5 (2.2%)

Gender dysphoria: 98.2% DSM-5 for gender dysphoria

Onset: brf mean 10.7 SD 3.6, brm mean 9.9 SD 4.6

Social transition: change in clothing (brf 100% age 8.2 (4.8), brm 85.9% age 12.0 (4.2)), 
change in appearance (brf 100% age 11.9 (2.7), brm 95.3% age 12.1 (3.4)), change in 
name/pronoun (brf 99.2% age 13.4 (2.1), brm 87.1% age 12.8 (3.4))

Depression: Mean QIDS (Quick Inventory of Depressive Symptoms) 9.5 SD 5.2; 
26.7% not elevated range, 31.9% mild range, 24.6% moderate range, and 16.8% 
severe range.

Anxiety: Mean Screen for Childhood Anxiety Related Emotional Disorders 
(SCARED) 30.8 SD 15.8; 60.9% scoring in clinically elevated range

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Kuper 2019b

Adolescents  age 12–18 presented for an initial 
assessment before initiation of gender-affirming 
medical care (i.e., pubertal suppression and/or 
cross-sex hormone therapy).

Gender Education and Care Interdisciplinary 
Support program in Dallas, TX 2014 to 2017 149

Age at referral: Not reported

Age at assessment: mean 15.3 SD 1.52, range 12 to 
18

Birth-registered sex: (64.4%) females and (35.6%) 
males

Gender identity: 57% male, boy, or guy, 6.0% male spectrum (e.g., “transmasculine”), 
34% female, girl, or woman, 1.3% female spectrum (e.g., “mostly female”), and 1.3% 
different gender identity (e.g., agender)

Gender dysphoria: All but 1 participant met full criteria for gender dysphoria at the time 
of assessment.

Onset: Not reported

Social transition: Not reported

Depression: YSR internalising mean 63.5, clinically elevated 55.2%; DSM 
orientated mean 66.2, clinically elevated 37.8%;

Anxiety: DSM orientated mean 64, clinically elevated 32.9%

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC: Not reported

ADHD: DSM orientated mean 58.9, clinically elevated 10.5%

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Leon 2021

Youth < 18 years of age gave verbal assent to 
participate, and informed consent was also 
obtained from a parent or legal guardian. Youth 
ages 18–25 provided informed consent as legal 
adults; All pediatric and young adult patients 
(ages 7–25) receiving gender-affirming care, are 
elgible for inclusion in the GWC pediatric patient 
registry

Gender Wellness Center (GWC), a rural clinic 
providing primary and gender-affirming medical 
care to TGE youth and adults in Upstate New York

April 2017 to 
December 2019

185 enrolled in the registry and included 
in the study

Age at referral: Not reported

Age at assessment: median 16.3 IQR 4.0 range 6.9 
to 21.8

Birth-registered sex: 131 (71%) females and 53 
(29%)males

Gender identity: 127 (68.7%) identified on transmale spectrum, 49 (26.5%) identified on 
transfeminine spectrum and 9 (4.9%) non-binary or gender non-conforming

Gender dysphoria: Not reported

Onset: Not reported

Social transition: 160 (89.4%)

Depression: mood disorder 113 (61.1%)

Anxiety: 78 (41.2%)

Suicide: 87 (47.0%)

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: 66 (35.7%)

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Lynch 2015 Patients with gender dysphoria less than 19 years 
of age 

Initially seen at the Gender Identity Clinic at the 
University of Texas Medical Branch who were 
treated with MPA

October 1995 to 
March 2013 38 patients identified 

Age at referral: Not reported

Age at assessment: Not reported

Birth-registered sex: 12:7 (M:F)

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Most know from an early age (1.5–7 years) that they want to be the opposite sex 
(n=24), while others (n=10) do not make the decision until late childhood or adolescence 
(8–14 years). Four were not sure when they became aware that they were 

 trans gender.

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

McGuire 2021 Transgender and gender diverse children and 
young people (8 to 22) at their first visit

Pediatric gender clinic in the southeast United 
States 2015 to 2020 259

Age at referral: Not reported

Age at assessment: mean 14.9 SD 2.4

Birth-registered sex: 149 (69.6%) females and 65 
(30.4%) males

Gender identity: Boy or man 136 (63.6%), Girl or woman 63 (29.4%), Genderqueer or 
gender fluid 7 (3.3%), Questioning 6 (2.8%), Agender 2 (0.9%)

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: PROMIS emotional distress depression scale n=135 mean 60.5 SD 
10.3, clinical severity: none to slight 37 (27.4%), mild 29 (21.5%), moderate 43 
(31.9%), severe 26 (19.3%)

Anxiety: PROMIS emotional distress anxiety scale n=94 mean 58.5 SD 11.9, clinical 
severity: none to slight 35 (37.2%), mild 14 (14.9%), moderate 30 (31.9%), severe 
15 (16.0%)

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported
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Moyer 2019

Transgender and gender noncomforming youth 
aged 11–18 who presented for an initial 
appointment with depression and anxiety 
measures

Pediatric endocrinology clinic Not reported

79 initial consultation; screening results 
not documented n=13; under 11s 
excluded as tools not validated in this 
group n=19; unsure TGNC n=1 so 
excluded.

Age at referral: Not reported

Age at assessment: mean 15.5 SD 1.8

Birth-registered sex: Not reported

Gender identity: Female 18 (22.8%), Male 55 (69.6%), Non-binary 6 (7.6%)

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: PHQ-9 >=11, 38 (48.1%)

Anxiety: GAD-7>=5, 56 (73.7%)

Suicide/self-harm: thoughts of death or self-harm - 28 (48.1%)

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Nahata 2017 All referred patients with ICD 9/10 codes for 
gender dysphoria

Large Mid-western pediatric academic centre, 
pediatric endocrinology within a multidisciplinary 
gender program for hormone therapy (gender 
programme established in 2014)

2014 to 2016 79

Age at referral: Not reported

Age at assessment: median 15 range 9 to 18

Birth-registered sex: 51  (64.6%) females and 28 
(35.4%) males

Gender identity: Transgender females 28 (35.4%), transgender males 51 (64.6%), 
nonbinary or genderqueer 0 (0.0%)

Gender dysphoria: 100%

Onset: Not reported

Social transition: Not reported

Depression: 62 (78.5%); brf 42 (82.4%); brm 20 (71.4%)

Anxiety: 50 (63.3%); brf 34 (66.6%); brm 16 (57.1%)

Suicide: 24 (30.4); brf 15 (29.4%); brm 9 (32.1%)

Self-harm: 44 (55.7%); brf 31 (60.7%); brm 13 (46.4%)

Eating disorder: 10 (12.7%); brf 5 (9.8%); brm 5 (17.9%)

ASC: 5 (6.3%); brf 3 (5.9%); brm 2 (7.1%)

ADHD: Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

O'Bryan 2018 Transgender and gender expansive children, 
youth and adults (<22 for registry)

The Gender Wellness Center (GWC) is a rural 
based, multidisciplinary centre that offers gender 
affirming medical, mental health, and surgical care 
in Upstate New York (established 2007 for adults 
and 2012 for youth; registry in 2017)

Not reported

139 have been enrolled in the registry to 
date (98% recruitment rate). One patient 
declined to participate, and two patients 
were interested in participating but 
unable to obtain informed consent.

Age at referral: Not reported

Age at assessment: mean 16.7 SD 3

Birth-registered sex: 97 (69.8%) females and 42 
(30.2%) males

Gender identity: Trans masculine spectrum 90 (64.7%), Trans feminine spectrum 40 
(28.8%), Nonbinary/gender nonconforming 9 (6.5%)

Gender dysphoria: Not reported

Onset: Not reported

Social transition: 121 (87.8%)

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

O'Bryan 2020 Transgender and gender expansive children, 
youth and adults (<22 for registry)

The Gender Wellness Center (GWC) is a rural 
based, multidisciplinary centre that offers gender 
affirming medical, mental health, and surgical care 
in Upstate New York (established 2007 for adults 
and 2012 for youth; registry in 2017)

2017 to January 
2019

Of TG/GE youth receiving care at the 
GWC, 158 were enrolled in the Registry  
(97%); The HRQOL survey completion 
rate at baseline  for all patients enrolled 
in the registry was 89% (N=141). 141 
included in summaries

Age at referral: Not reported

Age at assessment: mean 16.3 SD 3.2

Birth-registered sex: 100 (71.4%) females and 40 
(28.6%) males

Gender identity: Transmasculine spectrum 95 (67.4%),  Transfeminine spectrum 37 
(26.2%),  Non-binary/gender nonconforming 9 (6.4%)

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Pariseau 2019

Youth attending clinic for psychological 
assessment prior to receiving possible puberty 
blocker or gender affirming hormonal 
intervention

Gender Management Service (GeMS) program at 
Boston Children’s Hospital, a pediatric gender 
clinic housed in an academic medical center, for 
psychological assessment 

2007 to
2011 54

Age at referral: Not reported

Age at assessment: mean 14.6 SD 2.4 range 8.9 to 
17.9

Birth-registered sex: 24 (44.4%) females and 30 
(55.6%) males

Gender identity: transgender female 30 (55.6%), transgender male 24 (44.4%), non 
binary 0 (0.0%)

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Peterson 2017 Transgender adolescents and emerging adults 
(aged 12–22) presenting with gender dysphoria

Cincinnati Children’s Hospital Medical Center 
Transgender Clinic (opened in 2013 and served 
more than 475 patients between ages of 5 and 24)

July 2013 to June 
2015 96

Age at referral: Not reported

Age at assessment: mean 17.1 SD 2.3

Birth-registered sex: not reported

Gender identity: 54 transmale, 31 transfemale, 15 non-binary/gender fluid

Gender dysphoria: 100%

Onset: Not reported

Social transition: Not reported

Depression: 36 (38%)

Anxiety: 26 (27%)

Suicide: 27 (30.3%)

Self-harm: (41.8%)

Eating disorder: 5 (5%)

ASC: 3 (3%)

ADHD: 12 (13%)

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Peterson 2020b
TG youth and young adults meeting diagnostic 
criteria for gender dysphoria who received 
medical care 

TG clinic within an urban children’s hospital in the 
Midwestern region of the United States

Unclear 249

Age at referral: Not reported

Age at assessment: mean 17.04 SD 2.88, range 11 
to 24

Birth-registered sex: 180 (72.3%) females and 69 
(27.7%) males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Eating Disorder Examination Questionnaire - brm mean 1.63 SD 
1.40; brf mean 1.61 SD 1.33; 23.4% objective binge eating episodes in the last 
month and 3.9% reported self-induced vomiting episodes in the last month.

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Poquiz 2021a
All patients initiating care within a 
multidisciplinary gender clinic completing 
psychosocial forms as standard of care

Ann & Robert H. Lurie Children’s Hospital of 
Chicago

July 2013 to July 
2019

669 completed forms 31  who reported 
“questioning” their gender (n = 28) or an 
“unknown” gender (n = 3) were removed 
from analyses; 638 included in the 
analysis

Age at referral: Not reported

Age at assessment: mean 16.1 years, range 12.03 
to 24.11

Birth-registered sex: not reported

Gender identity: 418 transmasculine (65.5%), 157 transfeminine (24.6%), and 63 
nonbinary (9.9%)

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Living as affirmed gender 441 (69.1%) 

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Poquiz 2021b Children and young people referred to the clinc

Children’s Mercy Kansas City (CMKC) is a large 
pediatric medical center serving the Kansas City 
metro area and the surrounding region, including 
large rural areas of the Midwest. CMKC offers 
services at 12 urban and suburban locations and 6 
satellite clinics within rural Kansas and Missouri. 
The Gender Pathway Services (GPS) clinic was 
developed in 2014. 

2014 to 2018 395 patients; 2014=14, 2015=56, 
2016=95, 2017=107, 2018=131

Age at referral: Not reported

Age at assessment: mean 15.3, range 3 to 23

Birth-registered sex: 269 (68%) females and (%) 
males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Reguitti 2022 Children and young people at initial appointment 
12-17

Gender health clinic housed in a pediatric 
academic medical center in the Midwestern 
United States; Ann & Robert H. Lurie Children’s 
Hospital of Chicago

August 2013 to July 
2019

739 parents who completed standard-of-
care psychosocial measures during their 
child’s initial appointment 

Age at referral: Not reported

Age at assessment: mean 15.4 SD 1.51 range 12.0 
to 17.9

Birth-registered sex: 542 (73.3%) females and 197 
(26.7%) males

Gender identity: Boy/man/masculine spectrum 467 (63.2%), Girl/woman/feminine 
spectrum 169 (22.9%), Nonbinary 66 (8.9%), Questioning 35 (4.7%), Unknown 2 (0.3%)

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Shumer 2016 Children and young people presenting for 
evluation in the clinic

Multidisciplinary gender clinic in a large U.S. 
pediatric hospital, Boston Children’s Hospital 2007 to 2011 39

Age at referral: Not reported

Age at assessment: mean 15.8 range 8 to 20

Birth-registered sex: 17 (43.6%) females and 22 
(56.4%) males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC: 1 (2.6%), Aspergers 3 (7.7%); ASQ (>80): Probability of aspergers 9 (23.1%) - 5 (22.7%) BRM 
and 4 (23.5%) BRF, ; possibly 1 (2.6%), likely 6 (15.4%), very likely 2 (5.1%)

ADHD: Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported
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Shumer 2017 Children and young people entering the gender 
programme

Pediatric hospital-based multidisciplinary gender 
program in Boston, Massachusetts;  Boston 
Children’s Hospital

2007 to 2015 184

Age at referral: Not reported

Age at assessment: mean 15.1, range 7.5 to 20.6

Birth-registered sex: 105 (57.1%) females and 79 
(42.9%) males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Adopted 15 (8.2%)

Spack 2012 Patients with gender dysphoria Endocrine division at Children's Hospital Boston 
and then GeMS clinic 1998 to 2009

1998=1
1999=2
2000=4
2001=0
2002=1
2003=5
2004=10
2005=9
2006=8
2007=22
2008=24
2009=11

97 included

Age at referral: Not reported

Age at assessment: mean 14.8 SD 3.4 median 16 
range 4 to 20

Birth-registered sex: 54 (55.7%) females and 43 
(44.3%) males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: living full time gender role 89 (91.8%), age mean 13.6 SD 3.8

Depression: 25 (58.1%)

Anxiety: 7 (16.3%)

Suicide: 9 (9.3%)

Self-harm: 20 (20.6%)

Eating disorder: 3 (7.0%)

ASC: 1 (2.3%)

ADHD: 2 (4.7%)

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Adopted 97 (8.2%)

Tordoff 2022  
Transgender and nonbinary youths seeking care 
having a phone intake and in-person 
appointment 

Seattle Children’s Gender Clinic, an urban 
multidisciplinary gender clinic

August 2017 to June 
2018

169 youths approached; 161 eligble; 9 
declined; 39 did not consent or baseline 
survey; 9 <13 excluded; 104 in the 
analysis

Age at referral: Not reported

Age at assessment: mean 15.8 SD 1.6 range 13 to 
20

Birth-registered sex: 71 (68.3%) females and 33 
(31.7%) males

Gender identity: transmasculine 63 (60.6%), transfeminine 27 (26.0), nonbinary/gender 
fluid 10 (2.6%), did not know or did not respond 4 (3.8%)

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: PHQ-9 59 (56.7%); minimal 14 (13.5%), mild 27 (26.0%), moderate 22 
(21.2%), moderately severe 11 (0.6%), severe 26 (25.0%)

Anxiety: GAD-7 52 (50.0%); minimal 20 (19.2%), mild 28 (26.9%), moderate 20 
(19.2%), severe 32 (30.8%)

Suicide thoughts or self-harm: 45 (43.2)

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

Zou 2018 Eligible participants were aged 4–25 years old 
TGN, and followed by this clinic

Transgender Clinic of the Division of Adolescent 
and Transition Medicine in a 629-bed academic 
pediatric medical center

Unclear
142 enrolled in the study; 134 completed 
the PedsQL 4.0 generic core scales; one 
participant did not report age

Age at referral: Not reported

Age at assessment: mean 15.9 SD 3.7

Birth-registered sex: 96 (68.3%) females and 45 
(31.7%) males

Gender identity: Not reported

Gender dysphoria: Not reported

Onset: Not reported

Social transition: Not reported

Depression: Not reported

Anxiety: Not reported

Suicide: Not reported

Self-harm: Not reported

Eating disorder: Not reported

ASC:  Not reported

ADHD:  Not reported

Neglect or abuse: Not reported

Parental mental illness or substance misuse: Not reported

Exposure to domestic violence: Not reported

Household member in prison: Not reported

Loss of parent: Not reported

* Multiple country study
Abbreviations: brf=birth-registered female, brm=birth-registered male
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Supplementary table S4 - Timeline of studies showing years covered and number of children/adolescents included

Country, study id 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Australia
  Tollit 2021
  Pang 2020* 0 8 14 20 54 100 142 231
  Kozlowska 2020
  Kozlowska 2021
  Hilton 2022
  Mahfouda 2019
  Allen 2021
  Tollit 2019
Belgium 
  de Graf 2018b*
  Van Cauwenberg 2021 3 8 9 6 7 27 27 28 37 25
Brazil
  Soll 2019; Soll 2021
Canada 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

  Aitken 2015* 5 4 2 1 4 3 1 2 4 2 1 2 4 3 2 2 3 6 3 6 5 2 6 6 6 4 4 8 15 10 14 18 18 16 27 35 31 43
  Aitken 2016
  Bechard 2017
  Bradley 1978
  Chiniara 2018
  Chiu 2006**
  Cohen-Kettenis 2003*
  Cohen-Kettenis 2006*
  de Graaf 2020*
  de Vries 2016*
  Feder 2007
  Fridell 2006
  Heard 2018 1 1 0 3 7 24 26 29 58
  Hughes 2017
  Johnson 2004
  Khatchadourian 2014 1 1 0 1 0 3 1 1 4 5 12 12 12 29
  Singh 2010
  Sorbara 2020
  Steensma 2014*
  VanderLaan 2015a**
  VanderLaan 2015c
  Wallien 2009*
  Wood 2013
  Zucker 1982**
  Zucker 1983**
  Zucker 1985**
  Zucker 1992**
  Zucker 1993**
  Zucker 1997
  Zucker 1999
  Zucker 2002
  Zucker 2010
  Zucker 2012a
  Zucker 2012b 26
  Zucker 2017
Denmark 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

  Kaltiala 2020* 98 105
Finland
  Kaltiala-Heino 2015
  Kaltiala-Heino 2019
  Kaltiala 2020* 26 35 41 58 77 175 177
  Vehmas 2021
Germany
  Becker-Hebly 2020*
  Brecht 2021
  Hartig 2022
  Levitan 2019
  Roder 2018
  Sievert 2021****
Israel 
  Segev-Becker 2020 3 3 17 20 30 33
Italy
  Fisher 2017
  Mirabella 2022
  Ristori 2021
Netherlands 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

  Aitken 2015*
  Alberse 2019
  Alberse 2019
  Arnoldussen 2020 12 20 13 24 24 32 23 38 50 37 39 41 48 112 141 185 233
  Balleur-van Rijn 2013
  Bungener 2017
  Cohen 1997**
  Cohen-Kettenis 2003*
  Cohen-Kettenis 2006*
  de Graaf 2018b*
  de Graaf 2020*
  de Vries 2010
  de Vries 2011a
  de Vries 2011b
  de Vries 2012 1 7 15 21 13 18 12 18 18 18 29 25 26 34 35 18 67 60 75 54 72 97 65 64 70
  de Vries 2016*
  Schagen 2012
  Steensma 2013
  Steensma 2014*
  van der Miesen 2018
  van der Miesen 2020
  Verveen 2021
  Wallien 2007
  Wallien 2008
  Wallien 2009*
  Wallien 2010
  Wiepjes 2018*** 0 0 1 0 0 0 1 1 1 4 2 2 2 3 3 7 8 4 5 8 4 7 1 3 5 5 12 9 7 26 68 60 68 45 68 86 61 57 84 84 151 163 235
Norway 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

  Kaltiala 2020* 13 11 40 63 67 104 146 174
Scotland
  McCallion 2021 1 2 7 0 7 11 24 22 17
Spain
  De Castro 2022
  Esteva de Antonio 2013
Sweden
  Kaltiala 2020* 22 17 33 38 36 104 132 371
Switzerland
  de Graf 2018b*
UK 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

  Butler 2018 198 300 465 693 1415 2023
  Costa 2015
  de Graf 2018a
  de Graf 2018b*
  de Graf 2018c 51 118 160 265 394 490 1162 1766
  de Graf 2019
  de Graf 2020
  Holt 2016 303 (218)
  Kalitiala 2020* 109 163 240 353 512 965 1313 2197
  Matthews 2019
  Moriandini 2021 263 (218) 1162 (564)
  Pang 2020 81 134 194 303 437 642 1175 1799
  Skagerberg 2013a**

49 (47)
107 (99)

359

6 32 102

109

329
39 39 46 84 96 107 105 144 170

141

136 (71)

203* / 126

644 (305)

44 (28)

189
225 (124)

479 (332)

44
191

572 (396)

534

1023
325

338

177
150 (97)

252 (242)

531 (386)

275 (246)
236 (206)

430
165 (109)

417 (192)

32 (26)

125
55 (40)

124

397

70 (57)
128 (79)

90 (64)
122 (104)

142

47 (46)

859 (392)

680* / 89 (54)

23

434

434* / 180

66 (50)

542 (490)
272

228

175
275 (252)

260

232 (185)

436 (201)
1215

860 (610)

1444 (995)
2245

186

997 (369)

615 (572)
50

16
203

358

234

289 (207)
142 (120)

200 (77)

266
231 (204)

201 (184 / 105)
90 (83)

139

147
183 (137)

130
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  Skagerberg 2013b**
  Skagerberg 2013c**
  Twist 2019 R  (251)
US**** 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

  Achille 2020
  Brocksmith 2018
  Cantu 2020
  Chen 2016a
  Chen 2016b
  Chodzen 2019**
  Cousino 2014**
  Edwards-Leeper 2017
  Fornander 2021
  Handler 2019 55 101 194 154
  Hedrick 2022
  Hidalgo 2017**
  Hidalgo 2019**
  Kolbuck 2019
  Kuper 2019a
  Kuper 2019b
  Leon 2021
  Lynch 2015
  McGuire 2021
  Moyer 2019**
  Nahata 2017
  O'Bryan 2018**
  O'Bryan 2020
  Pariseau 2019
  Peterson 2017
  Peterson 2002b**
  Poquiz 2021a
  Poquiz 2021b 14 56 95 107 131
  Reguitti 2022
  Shumer 2016
  Shumer 2017
  Spack 2012 1 2 4 0 1 5 10 9 8 22 24 11
  Tordoff 2022  
  Zou 2018**
Coloured bars within a country indicate if the same clinic data is reported across studies
* Multiple countries studies
** Timeline unclear / not reported
*** Provides data from 1972 but specialist clinic established in 1987 so data reported from then
**** US clinics are not differentiated by colour due to limited data reporting

78
80

38
220

70 (56)
227

71

63, 57 and 77

116 (50)

169 (104)

669 (638)

739
39

184

96

259

79

158 (141)

38

224
149

185

54
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ABSTRACT
Background Over the last 10- 15 years, there has been 
an increase in the number of children and adolescents 
referred to gender services, particularly among 
adolescent birth- registered females. This population 
shows a higher prevalence of co- occurring mental health 
difficulties and neurodevelopmental conditions. Some 
countries have recently restricted access to medical 
treatments in recognition of the uncertain evidence base.
Aim To understand the current provision of gender 
services for children and adolescents across the EU- 15+ 
countries that have comparable high- income healthcare 
systems, to inform service development in the UK.
Methods An e- survey of paediatric gender services 
was conducted between September 2022 and April 
2023. It covered service structure, care pathways, 
interventions and data collection. Data were described 
and compared to identify similarities and differences 
among participating services.
Results 15 services in eight countries (Australia, 
Belgium, Denmark, Norway, Northern Ireland, The 
Netherlands, Spain and Finland) responded. While a 
multidisciplinary team was present in all services, its 
composition and organisation varied. Clinical practice 
was informed by international guidelines, with four 
countries following their own national guidelines. 
Differences were observed in referral criteria, care 
pathways for prepubertal children and those with 
co- occurring conditions. Eligibility criteria for medical 
interventions also varied. Psychosocial support and 
interventions were limited, and outcome data collection 
was scarce.
Conclusions This survey revealed both similarities 
and key variations in the clinical practice of paediatric 
gender services across eight different countries. The study 
emphasises the need for service development that both 
considers the management of co- occurring conditions 
and embeds routine data collection in practice.

INTRODUCTION
Over the last 10- 15 years, there has been an 
increase internationally in the numbers of children 
and adolescents referred to gender services and a 
relative increase in referrals for adolescent birth- 
registered females.1–7 An over- representation of 
those with neurodevelopmental conditions, and 
high rates of co- occurring mental health difficulties 
have also been reported.8–10 Addressing the needs 
of this growing population is a concern for clini-
cians and policymakers.11 12

International clinical practice and guidelines13 14 
have until recently largely been informed by the 

‘Dutch protocol’15 entailing psychosocial care and 
then staged medical interventions. While the main 
international guideline produced by the World 
Professional Association for Transgender Health 
(WPATH) has, over time, relaxed some of the orig-
inal eligibility criteria for medical interventions,13 
some countries have recently moved away from 
WPATH. In particular, Sweden16 and Finland17 have 
reviewed the evidence and in response updated their 
national guidelines, recommending a more cautious 
approach to providing medical interventions, which 
in Sweden will only be provided under a research 
framework and in exceptional cases until this is 
established. Norway is also considering a review of 
guidelines.18 19 In the UK, an independent review20 
has led to the recommendation of a new model of 
care and the current development of new gender 
services.21 Additionally, some professional bodies in 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The number of children and adolescents 
identifying as a gender different to the sex 
they were registered at birth have increased 
markedly over the last 10- 15 years.

 ⇒ Some countries have updated their guidelines 
and changed gender service provision for 
children and adolescents.

WHAT THIS STUDY ADDS
 ⇒ This survey found areas of common practice 
across gender services for children and 
adolescents in eight countries, with most using 
Diagnostic and Statistical Manual fifth edition 
diagnostic criteria and a multidisciplinary team 
approach.

 ⇒ The survey revealed key differences in the 
composition of teams, the management of co- 
occurring conditions, prepubertal children and 
those with a non- binary gender identity, and in 
the criteria for accessing medical interventions.

 ⇒ Referral pathways into gender services for 
children and adolescents varied, and services 
reported limited provision of psychological care 
and a reliance on local mental health services.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Gender services needs to consider the provision 
of psychological care. High- quality standardised 
data collection should be routinely collected to 
enable comparison in outcomes for children and 
adolescents accessing these different services.
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France and Australia have adopted a more cautious approach 
regarding the medical treatment of adolescents.22 23

There has been no recent systematic collection of data on 
the provision of gender services for children and adolescents 
in countries with similar healthcare systems. A previous survey 
of the provision of services internationally focused on North 
America and Europe and is likely already out of date as this was 
published in 2018 prior to some countries raising concerns.24

This study aimed to understand and describe the current 
provision of gender services for children and adolescents in the 
EU- 15+ countries (Austria, Belgium, Denmark, Finland, France, 
Germany, Greece, Ireland, Italy, Luxembourg, The Netherlands, 
Portugal, Spain, Sweden, Australia, Canada, Norway and the 
UK) which have comparable high- income healthcare systems 
used in other benchmarking studies,25 to inform future service 
development.

METHODS
This was an e- survey of gender services for children and adoles-
cents, reported according to the Checklist for Reporting Results 
of Internet E- Surveys guidelines.26 It was confirmed with the 
University of York Department of Health Sciences Research 
Governance Committee that ethical approval was not required 
as this was a service evaluation. The survey was administered 
according to University of York's data protection and reporting 
requirements.

Sample
The target sample was gender services for children and adoles-
cents in the EU15+ countries. Contact details for the services 
were obtained from publicly available data, expert contacts and 
via snowball sampling.

Recruitment
An email was sent to identified clinicians or managers, 
explaining the survey aims, confidentiality, data protection 
and expected completion time. In terms of confidentiality, 
we stated that data would be reported at country level rather 
than by naming services or respondents. One reminder email 
was sent after 3 weeks.

Survey design and administration
An e- survey was created in Qualtrics.27 It contained 34 ques-
tions over five pages on service structure, care pathways, 
interventions and data collection (see online supplemental 
file 1). An additional four questions on staffing and waiting 
lists were optional. The questions were informed by a review 
of published papers describing service provision (see online 
supplemental file 2) and the content of clinical guidelines. 
Items were categorical or free text responses. Adaptive 
questioning was applied; certain items were conditionally 
displayed based on responses to other items. Respondents 
were able to review and change their answers.

The draft survey was reviewed by an advisory committee, 
which included expert gender clinicians from three European 
countries in order to check the applicability of the questions 
to different settings. It was also piloted by one gender clini-
cian, with revisions to the wording and flow of questions made 
following feedback.

The survey was open between September 2022 and April 
2023.

Data analysis
Consistency and completeness checks were performed after 
responses were received; more detail was sought from some 
services where responses were unclear. As this was a ‘closed’ 
survey, it was possible to identify and remove duplicate entries 
from the same user or service.

All responses were downloaded into Microsoft Excel and 
descriptively analysed, including those not fully completed. 
Responses were described, tabulated and compared to assess 
similarity and variation among the services.

RESULTS
Participation
No services were located in Greece or Luxembourg and Ireland 
does not have a paediatric provider.28 Services were identified in 
Northern Ireland, Scotland and England within the UK. A total 
of 39 services from 16 countries were contacted. The survey was 
accessed by 36 individuals from the 39 services and completed in 
full by 14 individuals. Two respondents partially completed the 
survey (figure 1). One service was described by two individuals. 
Responses from 15 different services were submitted, located 
in eight countries (Australia, Belgium, Denmark, Norway, 
Northern Ireland, The Netherlands, Spain, Finland), a response 
rate of 38%.

Structure of services
Countries showed variations in how they structured services 
for children and adolescents. Most countries had either 
national gender services (Norway, Denmark, Finland) or 
regional services (Australia, Northern Ireland, Spain). The 
Netherlands had a network of both regional and national 
services with referral pathways between them. All services 
were publicly funded and mainly located within tertiary or 

Figure 1 Study flow chart.
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secondary care mental health, endocrinology, or paediatric 
departments.

A minimum age for accessing services existed in three services, 
ranging from 8 years in Belgium, 9 years in a Netherlands service 
and 14 years in Spain. Other services did not have a minimum 
age. Spain reported that their minimum age reflects the legal 
context in which 14 years is the legal minimum age to access 
masculinising or feminising hormone interventions. Most 
(n=9) offered services up to young adulthood (age 17/18). The 
remainder offered services beyond this age, up to the age of 25 
(n=1) or throughout adulthood (n=5).

All services described a multidisciplinary team (MDT) of 
health professionals, but its composition and organisation 
varied. Child and adolescent psychologists and/or psychiatrists 
were present in all services, while most also included paediatri-
cians or endocrinologists. Other professionals were involved in 
different frequencies (figure 2).

In some services (Finland, Northern Ireland and Denmark), 
the core MDT consisted of mental health professionals who 
conducted assessments and facilitated access to other special-
ties, for example, endocrinology. Conversely, some Australian 
services described greater integration of disciplines within the 
MDT, involving different specialties in the assessment phase, 
and often co- located within the gender clinic instead of separate 
departments.

Clinical practice was reported as most commonly 
informed by international guidelines; the WPATH V.729 or 
8,13 and Endocrine Society guidelines.14 Country- specific 
guidelines were used in Australia30 and The Netherlands.31 
In Denmark and Finland, national guidelines alone were 
used.17 32

Care pathways
Referral criteria
Referral routes into services varied: some services (Finland, 
Northern Ireland, Norway) required referrals from child 
and adolescent mental health services (CAMHS) after assess-
ment, while many others (The Netherlands, Denmark, 
Belgium, Spain, Australia) had no such requirement. Finland 
was unique in also having specific referral criteria related 
to co- occurring conditions; referrals not accepted for chil-
dren or adolescents with significant mental health, or social 
concerns. Several services specified that a referral must come 
from a clinician (Australia). It was unclear if any services 
accepted self- referrals. Age and residency status were the 
other main referral criteria.

Assessment processes
Services followed similar assessment pathways with appoint-
ments involving psychologists and/or psychiatrists (table 1). 
Some services with integrated MDT models also included other 
medical staff (paediatricians and endocrinologists) in the assess-
ment process. The duration and number of appointments varied 
within and between services and were often described as tailored 
to individual presentations. Spain was an exception in not 
routinely offering multiple appointments; a single assessment 
session was reported and psychologist involvement as being 
optional.

Core assessment areas were generally aligned among services. 
Most reported that they evaluate developmental and mental 
health history as well as gender development (identity, expres-
sion, dysphoria/incongruence). Many services conducted a 
broad psychosocial assessment (Australia, Belgium, Finland, 

Figure 2 Multi- disciplinary team composition.
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Table 1 Assessment process

Country
Clinician undertaking 
assessment

Number of 
appointments/duration Areas of assessment

Assessment tools for 
gender dysphoria*

Assessment tools for other co- 
occurring conditions*

Australia Psychologist or
Psychiatrist

Multiple appointments 
depending on clinical 
need

Gender exploration (history, identity, body)
Capacity
Mental health
Fertility

None used No screening

Australia Mental health nurse
Psychiatrist
Psychologist
Endocrinologist
Patient sees all as MDT 
consensus required

Minimum 9 appointments 
of 1–2 hours.
‘Fast’ pathway 6–7 
months.

Mental health
Developmental history
Family history
Drug and alcohol
Gender identity development
Treatment wishes
Fertility
Capacity assessment

Perth Gender Picture
Gender Preoccupation and 
Stability Questionnaire 
(GPSQ)

Social Responsiveness Scale- 2
Child Behaviour Checklist
Youth Self Report
Beck Youth Inventory (BYI)
SCOFF: Eating Disorder Screen
ESQ quality of life
Youth Quality of Life Instrument- 
short form

Australia Psychiatrist for diagnosis of 
Gender Dysphoria
Paediatricians or gynaecologists 
for other assessments

4 appointments over 4–6 
months

Gender identity history
Developmental history
Mental health history
Current mental health
Aims for gender treatment
Medical history
Fertility counselling
Consent

Gender Diversity 
Questionnaire

Spence Children’s Anxiety Scale
Mood and Feelings Questionnaire 
(MFQ)
Columbia Suicide Severity Rating 
Scale (C- SSRS)

Australia Psychiatrists
Psychologists
Social workers
Mental health nurses

Varies depending on age, 
social support, mental 
health concerns, social 
transition status. Ranges 
from 2 to 3 sessions 
over 2–3 months to 
approximately 6 sessions 
over 6 months.

Developmental history
Mental health assessment
Bio- psycho- social assessment
Gender identity
Gender expression
Resilience
Systemic strengths and challenges

Gender Preoccupation and 
Stability Questionnaire
Sometimes also:
Body Image Scale

Strengths and Difficulties 
Questionnaire (SDQ)
Index of Family Functioning and 
Change—SCORE- 15
Beck Youth Inventory (BYI)
Sometimes also:
Child and Adolescent Trauma Screen 
(CATS)
Child Behaviour Checklist
The Wechsler Intelligence Scale 
for Children (WISC)
No tools for autism spectrum 
condition assessment used as not 
accurate in trans population

Australia Nurse assessment for triage
Psychologist or
Psychiatrist
and Paediatrician

All children over 8 
years allocated three 
initial mental health 
sessions then a joint 
paediatric+mental 
health session. From 
there; individualised 
plan devised for ongoing 
assessment/care/referral 
elsewhere

Developmental history
Mental health assessment
Gender identity development
Capacity assessment if pursuing medical 
treatments
Assessment of co- occurring mental health 
conditions or autism
Family functioning
School functioning

About your gender—gender 
slider
About socially transitioning
About your voice
Gender Identity/Gender 
Dysphoria Questionnaire 
for Adolescents and Adults
Single item measuring recent 
gender distress
Gender Preoccupation and 
Stability Questionnaire
Body Image Scale
Chest Dysphoria Scale

Youth Self Report
Child Behaviour Checklist
Spence Children’s Anxiety Scale
Branched Eating Disorders test
Short mood and feelings 
questionnaire
Depression Anxiety and Stress Scale
Social Phobia Scale
Gender Minority Stress and Resilience 
Scale
The Brief Resilience Scale
Columbia- Suicide Severity Rating 
Scale
Social Responsiveness Scale
About School
Psychological Sense of School 
Membership Survey Gatehouse 
Bullying Scale
Family Assessment Device
Child Health Utility 9D
Assessment of Quality of Life (AQoL- 
4D)

Belgium Psychologist
Psychiatrist
(in MDT approach)

Average once a month 
for 6 months

Developmental history
Emotional history
Social
Cognitive
Gender resilience
Comorbidities
Sexual orientation
Fertility
Peer support

The Genderbread Person
Gender Identity/Gender 
Dysphoria Questionnaire 
for Adolescents and Adults
Utrecht Gender Dysphoria 
Scale
Recalled Childhood Gender 
Identity scale (RCGI)
Body Image Scale

Child Behaviour Checklist
Youth Self Report
Teacher’s Report Form
The Children’s Global Assessment 
Scale

Continued
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Netherlands, Northern Ireland). Fewer services discussed fertility 
preferences (n=5) or sexuality (n=2). In Australia, capacity to 
consent to treatment was assessed. Finland was the only country 
to report routinely assessing for any history of trauma.

Services used a variety of measures for assessing gender- 
related distress and co- occuring conditions. Fourteen tools were 
used across 10 services to measure gender dysphoria/incongru-
ence. Only five were used by more than one service; Gender 

Preoccupation and Stability Questionnaire (n=3), Gender Iden-
tity Questionnaire (GIDYQ- AA; n=3), Body Image Scale (n=5), 
Recalled Childhood Gender Identity Scale (n=3), Utrecht 
Gender Dysphoria Scale (n=3). Thirty- six different measures 
were used to assess co- occurring conditions; only 10 were used 
by more than a single service (see table 1).

The DSM- V Gender Dysphoria diagnosis was the most widely 
used diagnostic criteria (n=13). Three services (Australia, 

Country
Clinician undertaking 
assessment

Number of 
appointments/duration Areas of assessment

Assessment tools for 
gender dysphoria*

Assessment tools for other co- 
occurring conditions*

Denmark Psychologist and
Psychiatrist

For adolescents with 
long standing gender 
incongruence, stable 
social and mental health: 
at least five appointments 
plus psychiatric 
assessment.

Gender identity development
Gender dysphoria
Social support
Family relations
Sexuality
Fertility
Cognitive assessment
Psychiatric assessment

None Kiddie- SADS
Social Responsiveness Scale
Behavior Rating Inventory of 
Executive Function
ADHD- Rating Scale
The Wechsler Intelligence Scale 
for Children (WISC) 4/5
Autism Diagnostic Observation 
Schedule
Assessment of Depression Inventory
Measures of parental self- efficacy
Test of Variables of Attention
Rorschach Test
Children’s Global Assessment 
Scale

Finland Psychologist and
Psychiatrist
Information from full MDT team 
also used
Diagnosis always made by 
Psychiatrist

Approximately 10 
appointments over 12 
months

Developmental history
Mental health history
Family history
Trauma history
Functioning (with peers, at school, in family, 
leisure time)
Gender identity development as situated 
within broader identity development
Current psychiatric or welfare needs
Readiness for change
Expectations
Support needed if proceeding to medical 
interventions

Gender Identity/Gender 
Dysphoria Questionnaire 
for Adolescents and Adults
Recalled Childhood Gender 
Identity scale (RCGI)
Utrecht Gender Dysphoria 
Scale
Body Image Scale

Autism Diagnostic Observation 
Schedule

Netherlands Psychologist
Psychiatrist

3–6 appointments Gender identity
Gender dysphoria
Social transition
Treatment wishes
Family history
Comorbidities
Developmental history
Medical history

Gender Unicorn Child Behaviour Checklist
Teacher Report Form
IQ tests if indicated
Autism Diagnostic Observation 
Schedule
The Anxiety and Related Disorders 
Interview Schedule

Netherlands Psychiatrist
Psychologist
Family therapist

Tailor made but usually 
starts with three sessions 
for child, three for 
parents, one psychiatric 
evaluation.

Gender feelings
Bio- psycho- social assessment of child and 
family
Relation between gender incongruence and 
other concerns (eg, Autism)
Psychiatric evaluation

Yes but not specified No tools reported

Netherlands Psychologist
Psychiatrist

N/R N/R N/R N/R

Netherlands Psychologist
Psychiatrist

N/R Broad functioning Yes but not specified N/R

Northern 
Ireland

Psychiatrist and
Psychologist and
Mental Health nurse in MDT 
approach

Range 4–20 
appointments, average 8.
Usually 6 weekly

History of gender identity development
Family relations
Mental health concerns
Neurodevelopmental

Body Image Scale
Recalled Childhood Gender 
Identity scale
Utrecht Gender Dysphoria 
Scale

No tools reported

Norway Psychiatrist and
Psychologist
(always meets two clinicians and 
always team decision)

Prior to gender 
clinic referral; 4–5 
appointments in mental 
health team over 1–2 
years.
Within gender clinic; 
‘several’ appointments

Gender incongruence
Mental health
Somatic health

No tools reported The Mini- International 
Neuropsychiatric Interview for 
Children and Adolescents (MINI- KID)
Social Responsiveness Scale

Spain Not a diagnostic assessment:
Endocrinologist
Psychologist only involved if 
parent or child requests

One day N/R N/R N/R

*Tools in bold used by more than one service.
N/R, not reported.

Table 1 Continued
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Netherlands and Norway) also used the International Classi-
fication of Diseases 11th revision Gender Incongruence code. 
Denmark only used the ICD- 10 DZ76.8 code (‘Persons encoun-
tering health services in other specified circumstances’).

Pathways for prepubertal children
Prepubertal children usually had a separate care pathway with 
one- off consultations and local management if needed. Three 
Australian services offered a unique pathway for those described 
as ‘peri- pubertal’ (aged 8–9), prioritised for fast- track entry. 
They received both psychological support and access to puberty 
suppression when eligible.

Pathways for those with co-occurring conditions
Most services (n=10) reported that they relied on other 
providers such as CAMHS for the management of co- occur-
ring mental health concerns or neurodevelopmental conditions. 
Additionally, nine services reported that they adjusted their 
assessment processes for these individuals using longer assess-
ment phases, pausing assessments or making additional referrals. 
Denmark and Finland reported a different pathway for young 
people with significant psychosocial concerns or short history 
of gender distress. In Denmark, children and adolescents receive 
1–3 reflective sessions instead of a full assessment and are 
advised to return in adulthood if needed. In Finland, significant 
mental health concerns must be managed by local teams before 
assessment by the gender service.

Pathways for children and adolescents with non-binary identities
Only three countries mentioned a different approach for this 
group. Denmark implemented a delay in assessment and treat-
ment until adulthood, while in Finland and Norway, medical 
treatments were delayed until adulthood.

Two services in Australia were cautious about the use of inter-
ventions to suppress puberty in non- binary adolescents who 
were unlikely to later want masculinising/feminising hormones, 
on the basis that these are time- limited treatments.

Interventions
Psychosocial interventions
In- house psychosocial interventions were reported as limited 
in services. Three services offered psychoeducation support 
for gender dysphoria/incongruence (Belgium, Australia, Spain). 
Specific psychosocial interventions offered were family therapy 
(n=2), psychotherapy (n=2), cognitive behavioural therapy 
(n=2) and dialectical behavioural therapy (n=1). Five services 
reported that they did not offer any in- house provision.

Medical interventions
All services routinely offer interventions to suppress puberty and 
masculinising/feminising hormone interventions except for one 
regional service (The Netherlands), which referred to a national 
gender service. Northern Ireland reported halting hormone 
interventions for new referrals in 2020 due to the length of the 
corresponding adult service waiting list but continued care for 
existing patients. Menstrual suppression with progestogens was 
routine in four services, and one also provided anti- androgens.

Services reported a range of eligibility criteria for medical 
interventions (figures 3 and 4). There was most consistency 
across services on requiring a diagnosis of gender dysphoria or 
incongruence (n=9), reaching Tanner stage 2 (n=8) and stable 
mental health (n=6) for interventions to suppress puberty. Key 
differences in criteria were the duration of gender dysphoria/
incongruence; while some services did not refer to duration, 
Belgium, Finland, Norway and Denmark required ‘long lasting’ 
or ‘since childhood’, and Finland specified puberty- intensified 
distress. Only two services had a minimum age; Finland stated 

Figure 3 Eligibility criteria for accessing puberty suppressants. MDT, multidisciplinary team.
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age 13, Spain age 12. Five services excluded those in later stages 
of puberty from puberty suppression (three Australian services, 
Denmark, Finland).

Criteria for masculinising/feminising hormone interventions 
also varied with stable mental health mentioned by the majority 
of services (n=8). However, thresholds differed; some services 
excluded those in ‘acute mental health crisis’ and others requiring 
‘no more than mild mental health problems likely secondary 
to gender dysphoria’. Variations in clinical practice existed 
in minimum age requirements for masculinising/feminising 
hormones; four services had no minimum age, while others spec-
ified age 14 (Spain), age 15 (two Australian services, Denmark, 
one Netherlands service) or age 16 (Finland, Northern Ireland, 
Norway). The persistence of gender dysphoria/incongruence 
as criteria for masculinising/feminising hormones also varied; 
Finland required a ‘permanent and stable’ identity, Belgium 
‘long- lasting’, Denmark ‘since childhood’ and one Australian 
service ‘a stable identity for over 2 years’.

Child consent or assent requirements and capacity were infre-
quently mentioned for both interventions to suppress puberty 
and masculinising/feminising hormones. Uniquely, the consent 
of both parents or a court order was legally required in Australia.

Fertility preservation
Access to fertility preservation was offered in nine services 
across seven countries. Two additional services provided fertility 
counselling, but access to fertility preservation was via private 
services.

Surgical treatment
Genital reconstructive surgery was universally reported as acces-
sible only from age 18. Masculinising chest surgery (mastectomy) 
was accessible at not only different ages in different countries but 
also different regions within countries. Age 16 was the youngest 
age reported. Some countries reported limited availability of 
surgical providers.

Follow-up and outcomes
The 10 gender services exclusively catering for children and 
adolescents typically provided care until patients reached age 
17–18. Afterwards, these services transferred the patients 
to adult gender services, sexual health services or General 
Practitioners, depending on the availability of local services. 
One service provided longer follow- up until age 25 for those 
expressing regret or discontinuing treatments (Finland).

Six services routinely collected some outcome data; one gave 
no further details, one recorded the number discontinuing treat-
ment, one used two measures of quality of life, one repeated 
some baseline assessments and two were involved in cohort 
studies. The other nine services reported not routinely collecting 
outcome data.

Operational concerns
Waiting lists
Six services reported both their current caseloads and past 
12- month referral numbers; two services (one Australian and 

Figure 4 Eligibility criteria for accessing masculinising or feminising hormones. MDT, multidisciplinary team.
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Northern Ireland) reported past 12- month referral numbers 
greater than their current caseloads. Waiting lists were reported 
by 11 services (Finland and Denmark had no waiting list). The 
shortest waiting time reported was 2–3 months for those ‘fast- 
tracked’ in an Australian service and the longest 3–4 years (in 
another Australian service). The majority of services (n=10) 
had no criteria for triaging waiting lists and prioritising patients 
according to wait time. Three services in Australia triage 
according to pubertal stage; one additionally prioritises vulner-
able groups.

DISCUSSION
This survey found some similarities across paediatric gender 
services in eight countries and also some key points of divergence 
in the management of co- occurring conditions, prepubertal care 
and criteria for accessing medical interventions. We also found 
a paucity of in- house psychosocial interventions available and 
limited routine follow- up data collection across services. These 
variations in clinical practice could lead to important clinical 
and demographic differences in the cohorts of children/adoles-
cents accessing treatments and, potentially, in their outcomes in 
different countries. The local context and guidelines followed 
likely explain some variation; while some countries to respond 
are adopting more cautious treatment policies,17 18 33 others have 
moved away from psychological assessment in response to the 
passing of regional laws.34

Most services who completed the survey were specialised 
MDTs serving national or regional populations, providing 
diagnostic assessments and access to medical interventions 
for children and adolescents experiencing gender dysphoria/
incongruence. Psychologists and/or psychiatrists played 
central roles in nearly all services. Most but not all gender 
services showed some similarities to the original Amsterdam 
gender service,35 which has influenced international guide-
lines and practice for many years.36 The observed differ-
ences in service structure mainly centred around the 
membership and roles of the MDT, and whether an inter-
disciplinary or a predominantly mental health model under-
pinned the services. Guidelines typically recommend an 
interdisciplinary approach though evidence underpinning 
this is lacking.37

The assessment processes shared common elements across 
services; most offered multiple appointments and covered 
similar core domains. The use of different tools to assess gender 
or co- occurring conditions was much less consistent and of the 
14 gender- related tools reportedly used, only three are validated 
for this population38: Gender Preoccupation and Stability Ques-
tionnaire- 2,39 Gender Identity/Gender Dysphoria Questionnaire 
for Adolescents and Adults, 40 and Recalled Childhood Gender 
Identity Scale.41

High rates of co- occurring mental health need and neuro-
developmental conditions in this population are well docu-
mented and poses a challenge for gender services.8 10 42 
Participating services reported relying on separate teams, 
such as CAMHS, for the management of co- occurring 
mental health concerns. Additionally, some services (Finland, 
Denmark, Northern Ireland, Norway) either do not accept 
referrals for those with additional mental health concerns or 
require a prior CAMHS assessment. Whether this selective 
approach to who enters the service will, over time, change 
the outcomes for these children and adolescents is as yet 
unknown. It may in part, however, explain why Finland and 
Denmark had no waiting list.

Another notable difference among services is the management 
of prepubertal children. Traditionally, ‘watchful waiting’ has been 
recommended to observe how gender feelings and any distress 
develops, as the evidence suggests that many children’s gender 
questions or concerns may not persist into adolescence.15 43 44 
Most services still followed this approach for younger children 
and distinguished between prepubertal and pubertal children in 
terms of pathways. However, some services described a distinct 
pathway for ‘peripubertal’ children. These children are priori-
tised on the waiting list, so that those who are assessed as likely 
to benefit, are commenced on interventions to suppress puberty 
once eligible. The Australian guidelines30 support this approach 
in stating that puberty suppression is most effective from Tanner 
stage 2, however, the impact of this, which might entail longer 
use of interventions to suppress puberty or earlier commence-
ment of masculinising/feminising hormones, remains unknown 
as early studies of outcomes of interventions to suppress puberty 
mandated a minimum age of 12.45

The eligibility criteria for medical interventions showed varia-
tion across countries, reflecting evolving changes in international 
and national guidelines over time. The original ‘Dutch Protocol’ 
which established specific eligibility criteria for interventions 
to suppress puberty and masculinising/feminising hormones, 
required (1) life- long gender dysphoria that had increased 
around puberty, (2) functioning and psychologically stable and 
(3) supported by their environment. For puberty suppression, 
additional criteria were age 12+, at least Tanner stage 2–3 and 
engaging with psychology or psychiatry for at least 6 months 
during treatment. For masculinising/feminising hormones, addi-
tional criteria were age 16+ and having lived socially in their 
gender identity prior to treatment ('real- life experience').46 These 
criteria have been adapted over time, for instance, WPATH V729 
removed age requirements, and ‘life- long’ gender dysphoria 
became ‘long lasting’. The Australian guidelines,30 in contrast, 
only adopted the criteria about Tanner stage 2 while requiring 
a diagnosis of Gender Dysphoria, fertility counselling and MDT 
agreement that treatment is in the child’s best interests. In 
contrast, the Finnish guidelines17 have used the original Dutch 
criteria; this was reflected in the survey response with Finland’s 
criteria most closely resembling the original Dutch protocol.

Data collection practices varied internationally with incon-
sistency in baseline measures and only a few services routinely 
collecting follow- up data. Only two services reported system-
atically collecting data through cohort studies. Similar find-
ings were reported in an earlier survey of gender services 
where few participated in audits or had a registry.24 The lack 
of evidence about short and long- term outcomes, coupled 
with the evolving demographics of individuals being referred 
to gender services and the different pathways to accessing 
psychological care, is particularly concerning in this context. 
Without high- quality data collection, it is not possible to 
describe or compare outcomes for children and adolescents 
seen by gender services internationally.

Strengths and limitations
The survey was designed with input from a range of experts 
and informed by published literature describing and evaluating 
gender services for children and adolescents, and clinical guide-
lines. Analysis and reporting of all survey data prevent selective 
reporting of results.

Reliance on publicly available information and known experts 
may mean some services were not identified and contacted. 
The low response rate means that certain countries are not 
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represented and other potential differences in gender services 
are still unknown. Only a partial response was received from the 
influential Amsterdam gender service and there was no response 
from the national service for England and Wales. Given one of 
the purposes of this survey was to inform the service redesign in 
England this is an important limitation.

Nuanced differences, for instance, in how MDTs make deci-
sions, or how gender is explored during assessments, could 
not be examined in any depth due to the nature of the survey 
responses.

CONCLUSIONS
This survey provides valuable insights into the assessment and 
care provision of gender services for children and adolescents 
in 15 different services across eight countries. The findings 
highlight not only some similarities but also key variations in 
clinical practice. High- quality research and routine data collec-
tion are urgently required to understand the impact of these 
differences in access to services and care pathways. The design 
of new services needs to consider how best to meet the psycho-
logical needs of children and adolescents experiencing gender 
dysphoria/incongruence.
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1 

 

Study ID Title of paper Country of gender clinic Name of gender clinic(s) Type of paper 

Mahfoud

a 

2019(1) 

Mental health correlates of autism spectrum disorder in gender 

diverse young people: Evidence from a specialised child and 

adolescent gender clinic in Australia 

Australia Gender Diversity Service, Perth 

Children's Hospital 

Research study 

containing description 

of a service 

Hilton 

2022(2) 

The co-occurrence of neurodevelopmental disorders in gender 

dysphoria: Characteristics within a paediatric treatment-seeking 

cohort and factors that predict distress pertaining to gender 

Australia Gender Service, Department of 

psychological Medicine, 

Children's Hospital Westmead, 

New South Wales 

Research study 

containing description 

of a service 

Kozlowsk

a 

2020(3) 

Attachment patterns in children and adolescents with gender 

dysphoria 

Australia Gender Service, Department of 

psychological Medicine, 

Children's Hospital Westmead, 

New South Wales 

Research study 

containing description 

of a service 

Kozlowsk

a 2021 

(4) 

Australian children and adolescents with gender dysphoria: Clinical 

presentations and challenges experienced by a multidisciplinary 

team and gender service 

Australia Gender Service, Department of 

psychological Medicine, 

Children's Hospital Westmead, 

New South Wales 

Research study 

containing description 

of a service 
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2 

 

Tollit 

2019(5) 

What are the health outcomes of trans and gender diverse young 

people in Australia? Study protocol for the Trans20 longitudinal 

cohort study 

Australia The Royal Children’s Hospital 
Gender Service (RCHGS), 

Melbourne 

Research protocol 

containing description 

of a service 

Hewitt 

2012(6) 

Hormone treatment of gender identity disorder in a cohort of 

children and adolescents 

Australia The Royal Children’s Hospital 
Gender Service (RCHGS), 

Melbourne 

Research study 

containing description 

of a service 

Tollit 

2021   (7) 

The clinical profile of patients attending a large, Australian 

pediatric gender service: A 10-year review 

Australia The Royal Children’s Hospital 
Gender Service (RCHGS), 

Melbourne 

Research study 

containing description 

of a service 

Allen, S. 

2021(8) 

A waitlist intervention for transgender young people and 

psychosocial outcomes 

Australia The Royal Children’s Hospital 
Gender Service (RCHGS), 

Melbourne 

Service Evaluation 

Eade 

2018(9) 

Implementing a single-session nurse-led assessment clinic into a 

gender service 

Australia The Royal Children’s Hospital 

Gender Service (RCHGS), 

Melbourne 

Service Evaluation 

Tollit 

2018(10) 

Patient and parent experiences of care at a paediatric gender 

service 

Australia The Royal Children’s Hospital 
Gender Service (RCHGS), 

Melbourne 

Service evaluation 

VanCauw

enberg 

2021(11) 

Ten years of experience in counselling gender diverse youth in 

Flanders, Belgium. A clinical overview 

Belgium Pediatric Gender Clinic, Center 

for Sexology and Gender, Ghent 

University Hospital, Ghent, 

Belgium 

Research study 

containing description 

of a service 
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3 

 

Khatchad

ourian 

2014(12) 

Clinical management of youth with gender dysphoria in Vancouver Canada Gender clinic, British Columbia 

Children's Hospital 

Research study 

containing description 

of a service 

Feder 

2017(13) 

Exploring the associations between eating disorders and gender 

dysphoria in youth 

Canada Gender Diversity Clinic at a 

Canadian tertiary pediatric care 

hospital in Ottawa, Ontario 

Research study 

containing description 

of a service 

Zucker 

2012(14) 

A developmental biopsychosocial model for the treatment of 

children with gender identity disorder 

Canada Gender Identity Service at the 

Centre for Addiction and 

Mental Health in Toronto 

(formerly Clarke GIC) 

Description of a service 

Bradley 

1978(15) 

Gender identity problems of children and adolescents: The 

establishment of a special clinic 

Canada  Clarke Gender Identity Clinic, 

Clarke Institute of psychiatry, 

Toronto 

Description of a service 

Kaltiala-

Heino 

2015(16) 

Two years of gender identity service for minors: 

overrepresentation of natal girls with severe problems in 

adolescent development 

Finland Tampere University Hospital, 

Department of Adolescent 

Psychiatry 

Research study 

containing description 

of a service 

Brecht 

2021(17) 

Assessment of Psychological Distress and Peer Relations among 

Trans Adolescents—An Examination of the Use of Gender Norms 

and Parent–Child Congruence of the YSR-R/CBCL-R among a 

Treatment-Seeking Sample 

Germany Gender Identity Special 

Consultation (GISC) at the 

Charité Universitätsmedizin 

Berlin, Germany 

Research study 

containing description 

of a service 

Becker-

Hebly 

2020(18) 

Psychosocial health in adolescents and young adults with gender 

dysphoria before and after gender-affirming medical interventions: 

a descriptive study from the Hamburg Gender Identity Service 

Germany Hamburg Gender Identity 

Service for children and 

adolescents (Hamburg GIS). 

Research study 

containing description 

of a service 
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4 

 

Nieder 

2021(19) 

Individual treatment progress predicts satisfaction with transition-

related care for youth with gender dysphoria: A prospective clinical 

cohort study 

Germany Hamburg Gender Identity 

Service for children and 

adolescents (Hamburg GIS). 

Research study 

containing description 

of a service 

Cohen-

Kettenis 

2011(20) 

Treatment of adolescents with gender dysphoria in the 

Netherlands 

Netherlands Center for Expertise on Gender 

Dysphoria, VU University 

Medical Centre, Amsterdam 

Description of a service 

de Vries 

2006(21) 

Clinical management of gender dysphoria in adolscents Netherlands Center for Expertise on Gender 

Dysphoria, VU University 

Medical Centre, Amsterdam 

Description of a service 

de Vries 

2012(22) 

Clinical management of gender dysphoria in children and 

adolescents: the Dutch approach 

Netherlands Center for Expertise on Gender 

Dysphoria, VU University 

Medical Centre, Amsterdam 

Description of a service 

Delemarr

e - 

VanDeW

aal 2006 

Clinical management of gender identity disorder in adolescents: A 

protocol on psychological and paediatric endocrinology aspects 

Netherlands Center for Expertise on Gender 

Dysphoria, VU University 

Medical Centre, Amsterdam 

Description of a service 
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5 

 

deVries 

2010(23) 

Autism spectrum disorders in gender dysphoric children and 

adolescents 

Netherlands Center for Expertise on Gender 

Dysphoria, VU University 

Medical Centre, Amsterdam 

Research study 

containing description 

of a service 

Verveen 

2021(24) 

Body image in children with gender incongruence Netherlands Center for Expertise on Gender 

Dysphoria, VU University 

Medical Centre, Amsterdam 

Research study 

containing description 

of a service 

Mc 

Callion 

2021(25) 

An appraisal of current service delivery and future models of care 

for young people with gender dypshoria 

Scotland Paediatric Endocrinology 

Service, Royal Hospital for 

Children, Glasgow 

Research study 

containing description 

of service 

Churcher 

Clarke 

2019(26) 

Taking the lid off the box': The value of extended cinical 

assessment for adolescents presenting with gender identity 

difficulties 

UK Gender Identity Development 

Service 

Case review containing 

a description of a 

service 

Butler 

2018(27) 

Assessment and support of children and adolescents with gender 

dysphoria 

UK Gender Identity Development 

Service 

Description of a service 

Costa 

2015(28) 

Psychological support, puberty suppression, and psychosocial 

functioning in adolescents with gender dysphoria 

UK Gender Identity Development 

Service 

Research study 

containing description 

of a service 
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6 

 

Morandi

ni, 2021 

(29) 

Shift in demographics and mental health co-morbidities among 

gender dysphoric youth referred to a specialist gender dysphoria 

service 

UK Gender Identity Development 

Service 

Research study 

containing description 

of a service 

Denaro  

2021(30) 

Lessons from Grassroots Efforts to Increase Gender-Affirming 

Medical Care for Transgender and Gender Diverse Youth in the 

Community Health Care Setting 

US MultiCare Health System, 

Washington state 

Description of a service 

Meyer-

Bahlburg 

2002(31) 

Gender identity disorder in young boys: A parent and peer based 

treatment protocol 

USA Author at Department of 

Psychiatry of Columbia 

University 

Description of a service 

Warwick, 

2021(32) 

Gender-affirming multidisciplinary care for transgender and non-

binary children and adolescents 

USA Child and Adolescent Gender 

Services Clinic,  C.S. Mott 

Children’s Hospital at the 
University of Michigan 

Description of a service 
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7 

 

Poquiz 

2021(33) 

Gender-affirming care in the midwest: reaching rural populations USA Children’s Mercy Hospital 

Gender Pathway Services (GPS) 

clinic, Kansas 

Description of a service 

Allen, L. 

2019(34) 

Wellbeing and suicidality among transgender youth after gender-

affirming hormones 

USA Children’s Mercy Hospital 
Gender Pathway Services (GPS) 

clinic, Kansas 

Research study 

containing description 

of a service 

Allen, L. 

2021  

(35) 

Gender-affirming psychological assessment with youth and 

families: A mixed methods examination 

USA Children’s Mercy Hospital 

Gender Pathway Services (GPS) 

clinic, Kansas 

Service Evaluation 

Chen 

2016(36) 

Multidisciplinary Care for Gender-Diverse Youth: A Narrative 

Review and Unique Model of Gender-Affirming Care 

USA Gender and Sex Development 

Program (GSDP) at the Ann & 

Robert H. Lurie Children’s 
Hospital of Chicago 

Description of a service 

Sood 

2021(37) 

Association of Chest Dysphoria With Anxiety and Depression in 

Transmasculine and Nonbinary Adolescents Seeking Gender-

Affirming Care 

USA Gender and Sex Development 

Program (GSDP) at the Ann & 

Robert H. Lurie Children’s 
Hospital of Chicago 

Research study 

containing description 

of a service 
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8 

 

Edwards 

Leeper 

2012(38) 

Psychological evaluation and medical treatment of transgender 

youth in an interdisciplinary “Gender Management Service”(GeMS) 
in a major pediatric center  

USA Gender Management Service 

(GEMS) at Children's Hospital 

Boston 

Description of a service 

Tishelma

n 

2015(39) 

Serving transgender youth: challenges, dilemmas and clinical 

examples 

USA Gender Management Service 

(GEMS) at Children's Hospital 

Boston 

Description of a service 

Spack 

2012(40) 

Children and adolscents with gender identity disorder referred to a 

pediatric medical centre 

USA Gender Management Service 

(GEMS) at Children's Hospital 

Boston 

Research study 

containing description 

of a service 

Cousino 

2014(41) 

An emerging opportunity for pediatric psychologists: Our role in a 

multidisciplinary clinic for youth with gender dysphoria. 

USA KIDz PRIDE clinic at 

MetroHealth Medical Center, 

Case Western Reserve 

University, Cleveland, Ohio 

Description of a service 

Oransky 

2019(42) 

An interdisciplinary model for meeting the mental health needs of 

transgender adolescents and young adults: The Mount Sinai 

Adolescent Health Center approach. 

USA Mount Sinai Adolescent Health 

Center (MSAHC), NY 

Description of a service 

Schwartz 

2022 

(43) 

Experiences with menses in transgender and gender nonbinary 

adolescents 

USA Nemours Children’s Hospital 
Delaware multidisciplinary 

Gender Wellness Program 

(GWP) 

Research study 

containing description 

of a service 

Salehi 

2018(44) 

Review of Current Care Models for Transgender Youth and 

Application to the Development of a Multidisciplinary Clinic - The 

Seattle Children's Hospital Experience 

USA Seattle Children's Hospital, 

Gender clinic 

Description of a service 
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Inwards-

Breland 

2019(45) 

Youth and parent experiences in a multidisciplinary gender clinic USA Seattle Children's Hospital, 

Gender clinic 

Service evaluation 

Hedrick 

2022 

(46) 

A new virtual reality: benefits and barriers to providing pediatric 

gender-affirming health care through telehealth 

USA The Doernbecher Gender Clinic 

(DGC), Portland 

Service Evaluation 

Menviell

e 

2012(47) 

A comprehensive program for children with gender variant 

behaviours and gender identity disorders 

USA The Gender and Sexuality 

Development Program at 

Children’s National Medical 
Center (CNMC) in Washington, 

DC 

Description of a service 

Rodnan 

2011(48) 

A therapeutic group for parents of transgender adolescents USA The Gender and Sexuality 

Development Program at 

Children’s National Medical 
Center (CNMC) in Washington, 

DC 

Description of a service 

Bates 

1975(49) 

Intervention with families of gender-disturbed boys USA UCLA Department of 

Psychology 

Description of a service 

Rosen 

1977(50) 

Theoretical and diagnostic issues in child gender disturbances USA UCLA Department of 

Psychology 

Research study 

containing description 

of a service 

Olezeski 

2017(51) 

Development of the Yale Gender Centre: An early progress report USA Yale Gender Center Description of a service 
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