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Supplement 1. Supplementary methods 
 

Supplement 1.A. Search strategies 
All database searches were run on 6 March 2026. 

Ovid MEDLINE(R) ALL 1946 to March 03, 2026 

# Concept Search Statement Results 

1 Population Gender Dysphoria/ or Transsexualism/ or exp "Sexual and Gender Minorities"/ or Health 
Services for Transgender Persons/ or ((gender adj5 (dysphor* or euphor* or incongruen* 
or disorder* or nonconform* or non-conform* or minorit* or divers*)) or nonbinary or 
non-binary or trans or transgender* or transex* or transsex* or transgirl* or transboy* or 
transfemale* or transmale* or transfeminin* or transmasculin* or transwom* or 
transman or transmen or transperson* or transpeople or agender or queer or gender 
affirm* or gender assign* or gender reassign* or sex change or sex assign* or sex 
reassign* or assign* male or assign* female or birth assigned or assigned at birth or 
gender change or detransition* or de-transition* or reidentif* or re-identif*).ti,ab,kw. 

206005 

2 Intervention exp Gonadotropin-Releasing Hormone/ or Puberty Suppression/ or Puberty Inhibitors/ 
or Amenorrhea/ or ((gonadotropin adj3 releasing) or gonadorelin or GnRH* or buserelin 
or histrelin or leuprorelin or leuprolide or Lupron or Eligard or nafarelin or triptorelin or 
Trelstar or goserelin or Zoladex or ((pubert* or gonadal or gonadotropin*) adj3 
(suppress* or supress* or block* or halt* or suspen* or delay* or inhibit* or prevent* or 
stop*)) or hormon* suppression therapy or (menstrual adj (suppression or management 
or manipulation))).ti,ab,kw. 

65769 

3 
 

1 and 2 857 

4 Date limit 3 to yr="2024 -Current" 203 

 
Following independent peer review of the MEDLINE search strategy using the PRESS statement, the search was revised, 
as described in the table below. Incorporating these revisions retrieved an additional 21 records (search run on 20 
March 2026). These records were imported to Covidence for screening. However, as none of these additional records 
was relevant, we opted not to incorporate these revisions in the other database searches. 
 

Population 
terms added  

transchild* or transminor* or transjuvenil* or transyoung* or transyouth* or transteen* or 
transtween* or transadoles* 
(gender* adj5 (expansive or fluid* or confus* or creative or distress* or disturb* or questioning or 
problem* or transition* or retransition* or re-transition* or variant* or variance)) or (dysphori* and 
(gender or sex*)) or (discordance and gender and sex*) or TGD or TGE or TGGE or TGN or TGNB or 
TGNC or gender identity or crossgender* or cross gender* or crosssex* or cross sex* or twospirit* or 
two-spirit* or third gender 
desistance 
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Intervention 
terms added  

postpon* or paus* 
luteini#ing hormone releasing  
pubarch* or menstrua* or menarch* or gonadarch* or spermarch* or semenarch* 
truncation / wildcards added: gonadotrop?in, buserelin*, hist?relin 

Date Replaced yr="2024 -Current" with: (2024* or 2025* or 2026*).yr,da,dp,dt,ed,ep,ez. 

Field labels Replaced .ti,ab,kw. with .mp. for sets 1 and 2 

Revised Ovid MEDLINE search 

Population  Gender Dysphoria/ or Transsexualism/ or exp "Sexual and Gender Minorities"/ or Health Services for 
Transgender Persons/ or ((gender adj5 (dysphor* or euphor* or incongruen* or disorder* or 
nonconform* or non-conform* or minorit* or divers* or expansive or fluid* or confus* or creative or 
distress* or disturb* or questioning or problem* or transition* or retransition* or re-transition* or 
variant* or variance)) or (dysphori* and (gender or sex*)) or (discordance and gender and sex*) or TGD 
or TGE or TGGE or TGN or TGNB or TGNC or gender identity or crossgender* or cross gender* or 
crosssex* or cross sex* or twospirit* or two-spirit* or third gender or nonbinary or non-binary or trans 
or transgender* or transex* or transsex* or transgirl* or transboy* or transfemale* or transmale* or 
transfeminin* or transmasculin* or transwom* or transman or transmen or transperson* or 
transpeople or transchild* or transminor* or transjuvenil* or transyoung* or transyouth* or 
transteen* or transtween* or transadoles* or agender or queer or gender affirm* or gender assign* or 
gender reassign* or sex change or sex assign* or sex reassign* or assign* male or assign* female or 
birth assigned or assigned at birth or gender change or detransition* or de-transition* or reidentif* or 
re-identif* or desistance).mp. 

Intervention  exp Gonadotropin-Releasing Hormone/ or Puberty Suppression/ or Puberty Inhibitors/ or 
Amenorrhea/ or ((gonadotrop?in adj3 releasing) or gonadorelin or GnRH* or buserelin* or hist?relin or 
leuprorelin* or leuprolide or Lupron or Eligard or nafarelin or triptorelin or Trelstar or goserelin or 
Zoladex or luteini#ing hormone releasing or ((pubert* or gonadal or gonadotrop?in* or pubarch* or 
menstrua* or menarch* or gonadarch* or spermarch* or semenarch*) adj3 (suppress* or supress* or 
block* or halt* or suspen* or delay* or inhibit* or prevent* or stop* or defer* or postpon*)) or hormon* 
suppression therapy or (menstrual adj (suppression or management or manipulation))).mp. 

Date (2024* or 2025* or 2026*).yr,da,dp,dt,ed,ep,ez. 

Ovid Embase 1974 to 2026 March 02 

# Concept Search Statement Results 

1 Population exp Gender Dysphoria/ or Transgenderism/ or Transgender/ or "Sexual and Gender 
Minority"/ or ((gender adj5 (dysphor* or euphor* or incongruen* or disorder* or 
nonconform* or non-conform* or minorit* or divers*)) or nonbinary or non-binary or 
trans or transgender* or transex* or transsex* or transgirl* or transboy* or transfemale* 
or transmale* or transfeminin* or transmasculin* or transwom* or transman or 
transmen or transperson* or transpeople or agender or queer or gender affirm* or 
gender assign* or gender reassign* or sex change or sex assign* or sex reassign* or 
assign* male or assign* female or birth assigned or assigned at birth or gender change or 
detransition* or de-transition* or reidentif* or re-identif*).ti,ab,kw. 

263077 
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2 Intervention Gonadorelin/ or exp Gonadorelin Agonist/ or Puberty Inhibitor/ or Puberty Suppression/ 
or ((gonadotropin adj3 releasing) or gonadorelin or GnRH* or buserelin or histrelin or 
leuprorelin or leuprolide or Lupron or Eligard or nafarelin or triptorelin or Trelstar or 
goserelin or Zoladex or ((pubert* or gonadal or gonadotropin*) adj3 (suppress* or 
supress* or block* or halt* or suspen* or delay* or inhibit* or prevent* or stop*)) or 
hormon* suppression therapy or (menstrual adj (suppression or management or 
manipulation))).ti,ab,kw. 

97828 

3 
 

1 and 2 1784 

4 Date limit 3 to yr="2024 -Current" 411 

Ovid APA PsycInfo 1987 to February 2026 Week 4 

# Concept Search Statement Results 

1 Population Gender Dysphoria/ or Gender Nonbinary/ or Gender Nonconforming/ or Transgender/ or 
Transsexualism/ or Gender Transition/ or ((gender adj5 (dysphor* or euphor* or 
incongruen* or disorder* or nonconform* or non-conform* or minorit* or divers*)) or 
nonbinary or non-binary or trans or transgender* or transex* or transsex* or transgirl* or 
transboy* or transfemale* or transmale* or transfeminin* or transmasculin* or 
transwom* or transman or transmen or transperson* or transpeople or agender or queer 
or gender affirm* or gender assign* or gender reassign* or sex change or sex assign* or 
sex reassign* or assign* male or assign* female or birth assigned or assigned at birth or 
gender change or detransition* or de-transition* or reidentif* or re-identif*).mp. 

49325 

2 Intervention exp Gonadotropic Hormones/ or Amenorrhea/ or ((gonadotropin adj3 releasing) or 
gonadorelin or GnRH* or buserelin or histrelin or leuprorelin or leuprolide or Lupron or 
Eligard or nafarelin or triptorelin or Trelstar or goserelin or Zoladex or ((pubert* or 
gonadal or gonadotropin*) adj3 (suppress* or supress* or block* or halt* or suspen* or 
delay* or inhibit* or prevent* or stop*)) or hormon* suppression therapy or (menstrual 
adj (suppression or management or manipulation))).mp. 

5379 

3 
 

1 and 2 320 

4 Date limit 3 to yr="2024 -Current" 69 

CINAHL Ultimate (EBSCO) 
6 March 2026 

# Search Statement Results 

1 (MH "Gender Transition" OR MH "Gender Dysphoria" OR MH "Gender Identity+" OR MH "Gender-
Nonconforming Persons+" OR MH "Sexual and Gender Minorities+" OR MH "Gender Affirmation 
Procedures+" OR TX ((gender N5 (dysphor* or euphor* or incongruen* or disorder* or nonconform* or 
non-conform* or minorit* or divers*)) OR nonbinary or non-binary or trans or transgender* or transex* 
or transsex* or transgirl* or transboy* or transfemale* or transmale* or transfeminin* or transmasculin* 
or transwom* or transman or transmen or transperson* or transpeople or agender or queer or gender 
affirm* or gender assign* or gender reassign* or sex change or sex assign* or sex reassign* or assign* 
male or assign* female or birth assigned or assigned at birth or gender change or detransition* or de-
transition* or reidentif* or re-identif*)) AND (MH "Gonadotropin-Releasing Hormone+" OR MH "Puberty 

431 
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Suppression" OR MH "Amenorrhea" OR ((gonadotropin N3 releasing) or gonadorelin or GnRH* or 
buserelin or histrelin or leuprorelin or leuprolide or Lupron or Eligard or nafarelin or triptorelin or 
Trelstar or goserelin or Zoladex or (pubert* or gonadal or gonadotropin*) N3 (suppress* or supress* or 
block* or halt* or suspen* or delay* or inhibit* or prevent* or stop*)) or hormon* suppression therapy 
or (menstrual adj (suppression or management or manipulation))) 

2 Limit to publication date – 2026 01/01/2024 - 03/31/2026 99 

Europe PMC 
6 March 2026 
TITLE_ABS:("puberty blockers" OR "puberty suppression" OR "puberty supression" OR "puberty inhibitors" OR 
"pubertal blockers" OR "pubertal suppression" OR "pubertal supression" OR "pubertal inhibitors" OR "halt puberty" OR 
"suspend puberty" OR "delay puberty" OR "inhibit puberty" OR "delay puberty" OR "prevent puberty" OR "stop 
puberty" OR (("gonadotropin releasing" OR GnRH*) AND pubert*) OR "menstrual suppression" OR "menstrual 
management" OR "menstrual manipulation") AND SRC:(PPR) NOT TITLE:(mice OR mouse OR rats OR precocious) 
Limited to preprints from 2024 – 2026 
Records retrieved = 27 

Trial registers 
Searched 31 March 2026. No date limit was applied. 

ClinicalTrials.gov (https://clinicaltrials.gov/)    
Condition/disease: dysphoria OR dysphoric OR incongruence OR incongruent OR gender identity OR transgender 
Intervention/treatment: puberty OR pubertal OR gonadotropin OR gonadotrophin OR GnRH OR GnRHa OR gonadal 
Results: 41 records 

WHO International Clinical Trials Registry Platform (https://trialsearch.who.int/)   
Condition: dysphoria OR dysphoric OR incongruence OR incongruent OR gender identity OR transgender  
Intervention: puberty OR pubertal OR gonadotropin OR gonadotrophin OR GnRH OR GnRHa OR gonadal  
Results: 1 record 

ISRCTN (https://www.isrctn.com/)    
(dysphoria OR dysphoric OR incongruence OR incongruent OR gender identity OR transgender) AND (puberty OR 
pubertal OR gonadotropin OR gonadotrophin OR GnRH OR GnRHa OR gonadal) 
Results: 3 records (PATHWAYS trial ISRCTN12491684 (main trial) and ISRCTN69296987 (longitudinal observational 
study); ISRCTN98564473 Dr Eilis Kennedy – no GnRHa intervention) 
Results: 3 records 
 

 

https://clinicaltrials.gov/
https://trialsearch.who.int/
https://www.isrctn.com/
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Supplement 1.B. References to studies in existing systematic reviews 
See Supplement 2 (excel spreadsheet) for a filterable list of all studies, eligibility for this and other systematic reviews.  
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Supplement 1.C. Data preparation for meta-analysis or reporting of individual 
effects 
In this document we report the details of the data preparation for meta-analysis or reporting of individual effects 
following data extraction, including any algebraic manipulations and imputations required to calculate the effect 
estimates and their standard errors. We also report details of the effect measures. Details of the meta-analysis methods 
are available in the report. 

Abbreviations used in this section are as follows.  

Abbreviation Full term / explanation 

CI Confidence interval 

CIupper Confidence interval upper limit 

CIlower Confidence interval lower limit 

Correlation Correlation between the baseline and follow-up measure 

J Small-sample correction 

SD Standard deviation 

SMD Standardised mean difference 

q1 25th percentile 

q3 75th percentile 

Effect measures 

The effect estimates (and standard errors) were calculated using the function meta esize in Stata version 19. Here, we 
describe specific instances where we did not use the inbuilt function for calculating the standardised mean difference 
(SMD). All SMDs used the Hedges’ adjusted g version. For proportions, we applied the Freeman–Tukey double-arcsine 
variance-stabilising transformation and meta-analysed the transformed estimates (1, 2). 

Standardised mean difference 
We calculated the standardised mean difference (SMD) for uncontrolled before-after studies using the following 
formulae: 

𝑆𝑆𝑀𝑀𝑀𝑀 = 𝐽𝐽 ∗

⎝

⎜
⎛𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎−𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

�𝑆𝑆𝑆𝑆𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
2 +𝑆𝑆𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

2

2 ⎠

⎟
⎞

, 

where 𝐽𝐽 =  small-sample correction = 1 − 3
4(𝑁𝑁−2)−1

, and 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = �1
𝑁𝑁

+ 𝑆𝑆𝑆𝑆𝑆𝑆2

2∗𝑁𝑁
× �2(1− 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) × 𝐽𝐽. 

N is the number of participants. In instances when the number of participants at follow-up differed to baseline, we 
assumed the follow-up sample size. The correlation was assumed to be 0.5 for the primary analysis, and we 
investigated the impact of assuming a range of correlations (0, 0.3, 0.7) as part of the sensitivity analyses. 

We calculated partial SMDs from regression models for studies with an independent control group using the following 
formulae (3): 
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𝑆𝑆𝑀𝑀𝑀𝑀 = 𝐽𝐽 �
𝛽̂𝛽𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
𝑆𝑆𝑆𝑆𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

�, 

where 𝛽̂𝛽1 = estimate of intervention effect from the regression model, 𝐽𝐽 =  small-sample correction = 1 − 3
4(𝑑𝑑𝑑𝑑)−1

, with 

𝑑𝑑𝑑𝑑 = 𝑁𝑁 − 𝐶𝐶 − 1, N = total sample size, C = number of independent variables in the model, and, 

𝑆𝑆𝐷𝐷𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = �
(𝑛𝑛𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 1)𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡2 + �𝑛𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 − 1�𝑆𝑆𝑆𝑆𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2

𝑛𝑛𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑛𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 − 2
. 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = �
𝑛𝑛𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑛𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑛𝑛𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 × 𝑛𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
+

𝑆𝑆𝑆𝑆𝑆𝑆2

2 × (𝑛𝑛𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑛𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)
× 𝐽𝐽 
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Data preparation by study and outcome 

Becker-Hebly 2021 

Quality of life 

No algebraic manipulations or imputations were required. 

Social functioning 

The direction of the scale was reversed to match the direction of the scales from the other included studies. This was 
achieved by multiplying the SMD by -1. 

Mental health – psychological functioning 

No algebraic manipulations or imputations were required. 

Carmichael 2021 
Gender dysphoria 

Means and standard deviations were calculated from reported percentiles using the following formulae: 

Data extracted Mean calculation SD calculation Reference 

N 

q1 = 25th percentile 

median 

q3 = 75th percentile 

(𝑞𝑞1 + 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 + 𝑞𝑞3)
3

 𝑆𝑆𝑆𝑆 = 𝑞𝑞3−𝑞𝑞1
2𝜙𝜙2

 where Φ2 =

𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 �0.75𝑛𝑛−0.125
𝑛𝑛+0.25

� 

 

Equations 14 and 16 
from (4). 

 
The formulae in Section Standardised mean difference were then applied to calculate the SMD and its SE for an 
uncontrolled before-after study. 

Body Image 

Reported data were means and confidence intervals. From the confidence intervals, standard deviations were 
calculated using the following formulae (from Section 6.3 of the Cochrane Handbook for Systematic Reviews of 
Interventions (5)): 

𝑆𝑆𝑆𝑆 = �𝐶𝐶𝐶𝐶𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢−𝐶𝐶𝐶𝐶𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙�
2�𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖(𝑛𝑛−1,0.025)�

 and 𝑆𝑆𝑆𝑆 = 𝑆𝑆𝑆𝑆 × √𝑛𝑛 

The formulae in Section Standardised mean difference were then applied to calculate the SMD and its SE for an 
uncontrolled before-after study. 

Menstruation 

The proportion of youth menstruating at follow-up who were menstruating at baseline was calculated. The Freeman-
Tukey double-arcsine variance stabilising transformation was applied prior to meta-analysis. 

Costa 2015 

Social functioning 

No algebraic manipulations or imputations were required. 
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de Vries 2011 

Gender dysphoria 

The formulae in Section Standardised mean difference were applied to calculate the SMD and its SE for an uncontrolled 
before-after study. 

Body image 

The formulae in Section Standardised mean difference were applied to calculate the SMD and its SE for an uncontrolled 
before-after study. 

Fisher 2024 

Menstruation 

The proportion of youth menstruating at follow-up who were menstruating at baseline was calculated. The Freeman-
Tukey double-arcsine variance stabilising transformation was applied prior to meta-analysis. 

Karamanis 2023 

Serious adverse events – Idiopathic intracranial hypertension (IIH) 

No algebraic manipulations or imputations were required. Incident rate ratio was calculated from reported IIH events 
and person-years. This study was not included in a meta-analysis. 

Lahaije 2025 

Menstruation 

The proportion of youth menstruating at follow-up who were menstruating at baseline was calculated. The Freeman-
Tukey double-arcsine variance stabilising transformation was applied prior to meta-analysis. 

Lavender 2023 

Gender dysphoria 

The values reported as ‘standard deviations’ in the report, were actually standard errors. We therefore calculated the 
standard deviations from the confidence intervals and number of participants as follows: 

𝑆𝑆𝑆𝑆 = √𝑛𝑛 × �
𝐶𝐶𝐶𝐶𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 − 𝐶𝐶𝐶𝐶𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙

2 ∗ 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖(𝑛𝑛 − 1,0.025)� 

The formulae in Section Standardised mean difference were applied to calculate the SMD and its SE for an uncontrolled 
before-after study. 

Body image 

The values reported as ‘standard deviations’ in the report, were actually standard errors. We therefore calculated the 
standard deviations from the confidence intervals and number of participants. 

𝑆𝑆𝑆𝑆 = √𝑛𝑛 × �
𝐶𝐶𝐶𝐶𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 − 𝐶𝐶𝐶𝐶𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙

2 ∗ 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖(𝑛𝑛 − 1,0.025)� 

The formulae in Section Standardised mean difference were applied to calculate the SMD and its SE for an uncontrolled 
before-after study. 

McGregor 2024 

Social functioning 
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Unadjusted and regression estimates were available. The estimate from the regression model was selected. The 
formulae in Section Standardised mean difference were then applied to calculate the partial SMD and its SE for a study 
with an independent control group. 

Mental health – psychological functioning 

Unadjusted and regression estimates were available. The estimate from the regression model was selected. The 
formulae in Section Standardised mean difference were then applied to calculate the partial SMD and its SE for a study 
with an independent control group. 

Nunes-Moreno 2025 

Mental health – suicidality diagnosis 

No algebraic manipulations or imputations were required. This study reported a hazard ratio and confidence interval, 
which we presented in the review. This study was not included in a meta-analysis. 

Schagen 2016 

Menstruation 

The proportion of youth menstruating at follow-up who were menstruating at baseline was calculated. The Freeman-
Tukey double-arcsine variance stabilising transformation was applied prior to meta-analysis. 

Turban 2020 

Mental health – psychological functioning 

Unadjusted and adjusted estimates were available from logistic regression models. We included the adjusted estimate. 
The adjusted odds ratio (and standard error) was converted to the SMD by dividing the log of the odds ratio by π/√3 (6). 

van de Grift 2020 

Pubertal development – Breast cup size 

Analysed as a risk difference, separated by the Tanner stage 2/3 and 4/5. Events were defined as developing breast cup 
size >= B. The comparison group (no puberty suppressants) number of events and total number were halved as each 
intervention group (receipt of puberty suppressants at tanner stage 2/3, receipt of puberty suppressants at tanner stage 
4/5) was compared against the same comparison group. In the case of odd numbers, a random number was used to 
choose which comparison group had the higher of the two numbers. 

Pubertal development – Penile length 

Analysed as a mean difference (cm), separated by the Tanner stage 2/3 and 4/5. The comparison group (no puberty 
suppressants) total number was halved as each intervention group (receipt of puberty suppressants at tanner stage 2/3, 
receipt of puberty suppressants at tanner stage 4/5) was compared against the same comparison group. In the case of 
odd numbers, a random number was used to choose which comparison group had the higher of the two numbers. The 
numbers for the groups were not explicitly reported. Therefore, missing values were calculated based on the 
proportions for similar outcomes (percent circumcised – 25% (24/96) Tanner group 2/3, 30% (29/96) Tanner group 4/5, 
45% (43/96) Controls; and percent with descended testes – 24% (23/96) Tanner 2/3, 32% (31/96) Tanner 4/5, 44% 
(42/96) Control). The total sample size for the penile length groups was 103, for which, based on the similar proportions 
from percent circumcised and descended testes we used: 25% (25/103) in Tanner group 2/3, 32% (32/103) in Tanner 
group 4/5, 45% (46/103) in the comparison group. 

Serious adverse events – Breast resection volume 
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Analysed as a mean difference (cm), separated by the Tanner stage 2/3 and 4/5. The comparison group (no puberty 
suppressants) total number was halved as each intervention group (receipt of puberty suppressants at tanner stage 2/3, 
receipt of puberty suppressants at tanner stage 4/5) was compared against the same comparison group. In the case of 
odd numbers, a random number was used to choose which comparison group had the higher of the two numbers. 

van der Miesen 2020 

Functioning 

No algebraic manipulations or imputations were required. 

Mental health – psychological functioning 

No algebraic manipulations or imputations were required. 

Zaitoon 2025 

Serious adverse effects – QtC interval 

No algebraic manipulations or imputations were required. 

Reported data was the mean change (calculated as baseline QTc interval minus post puberty suppressants QTc 
interval) and its confidence interval. The direction was reversed to represent mean change of post puberty 
suppressants minus baseline. This was achieved by multiplying the reported mean change and its confidence interval 
limits by -1. 
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Supplement 1.D. Differences between the protocol and the review 
Changes from the protocol and methods not implemented are coded as follows.   

1. Rows without shading indicate changes to the planned methods before commencing the screening (as 
documented in Appendix S1.E) or a method not used because it was not required.  

2. Rows shaded in blue indicate a change made after finalising the protocol. These changes are not expected to 
make a material difference to the review but are noted for transparency.  

3. Rows shaded green indicate a change made after finalising the protocol to implement additional safeguards to 
ensure accuracy and completeness.  

 Section Planned method Change Details (text, rationale or both) 

1 3.1.2 Types of 
participants 

Inclusion of studies with 
participants up to 26 years 

None Based on feedback from the Committee and the Reference 
panel on the draft protocol, we revised the population 
criteria to clarify that participants could be any age at 
follow-up provided that they were under 18 years (on 
average) before commencing puberty suppression.  

This change was made ahead of commencing screening, so 
is document here for completeness, rather than indicating 
a change from protocol (see Appendix S1.E).  

2 3.1.3 Types of 
interventions 

Inclusion of non-GnRHa puberty 
suppressants (e.g. for 
menstrual suppression) 

None Based on feedback from the Committee and the Reference 
panel on the draft protocol, we revised the intervention 
criteria to limit to GnRHa puberty suppressants.  

This change was made ahead of commencing screening, so 
is document here for completeness, rather than indicating 
a change from protocol (see Appendix S1.E). 

3 3.1.3 Types of 
interventions – 
comparisons 

N/A None We edited the text describing eligible comparators for 
clarity. No material changes were made to the eligibility 
criteria for comparisons (and comparators) of interest.  

4 3.1.4 Types of 
outcomes 

N/A None Based on feedback on the draft protocol from the 
Committee and the Reference panel, we edited description 
of the outcomes for clarity, elaborated on the domains of 
interest and to: 

Edited text describing eligible outcomes for clarity 

Elaborated on the outcome domains, eligible measures 
and the rationale for inclusions/exclusions in the outcomes 
table 

No material changes were made to the eligibility of 
outcomes, measures or length of follow-up 

5 3.1.4 Types of 
outcomes – 
selection of 
results (where a 
study reports 
multiple 
eligible results 
for a synthesis) 

We reported that we would 
establish a hierarchy for 
selecting results by seeking 
targeted advice from members 
of the Committee and/or 
Reference panel with relevant 
expertise. 

Method not 
used 

We did not need to use this process because, where 
multiple results were available, the most relevant of the 
measures available was clear.  

6 3.2.2 Database 
searches  

Search terms Supplement, 
Appendix S1.A 

Addition of 
terms 

The following terms were added to the database search 
strategies (after the protocol was submitted to NHMRC on 
13 February 2026): 

Population: birth assigned, assigned at birth 

Intervention: Amenorrhea/, hormon* suppression therapy, 
(menstrual adj (suppression or management or 
manipulation)) 
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 Section Planned method Change Details (text, rationale or both) 

7 3.3.1 Selection 
of studies 

We planned to pilot guidance 
for title and abstract screening 

Method not 
used 

We did not implement this step, in part because the first 
tranche of screening was of the full text studies listed by 
other SRs (Supplement 2).  

We took additional steps to ensure no studies were missed.  

• Two senior authors (SB and SMc) screened all studies.  

• We discussed screened studies at regular intervals to 
ensure a a consistent approach  

• We screened a high proportion of full text papers, 
retrieving papers that appeared to be ineligible, but 
which confirmation from full text was desired.  

• We also implemented a triage step in our data 
extraction where we coded design features of near miss 
studies, including those where the description of the 
design or the availability of data on puberty 
suppression required close inspection 

8 3.3.2 Data 
extraction and 
management – 
study 
characteristics 

We planned for a second author 
to extract study characteristics 
from a 10% sample of studies 

Change to 
method 

All study characteristics were extracted by a single author 
(SB), and uncertainties resolved with a second author (SM) 
or the senior biostatistician.  

All included studies were read, by multiple team members 
(SB, MP, DC, ST) as part of the evidence evaluation process. 

• MP assessed risk of bias of all studies and extracted 
relevant design features as part of those assessments. 
The assessments were discussed with JM and verified 
by SB 

• ST and DC extracted quantitative data from all studies. 
The data was checked by ST, discussed and verified by 
JM, and checked by SB when presented in forest plots 

This safeguarded against missing design features, 
misinterpretation of comparisons or outcomes etc.  

The quantitative data and risk of bias assessments were 
piloted by multiple authors, including the senior 
biostatistician (JM). There were extensive discussions of 
design features and results data among the team.  

9 3.3.2 Data 
extraction and 
management – 
study 
characteristics 

We reported that we would 
consider using extracted 
characteristics from other SRs 

Method not 
used 

We reviewed this data carefully and compared across SRs. 
We decided that the data did not cover the characteristics 
we planned to extract and were concerned about the 
categorisation of study designs (without explicit 
consideration of design features) and comparisons (i.e. 
unclear what co-interventions were received and by 
whom).  

10 3.3.2 Data 
extraction and 
management – 
results data 

We reported that 3 authors 
would pre-test the data 
extraction form 

3 statisticians 
pre-tested 

We decided that the complexity of the data and study 
designs were such, that three authors trained in 
biostatistics (JM, ST, DC) should independently test the 
data extract and coding of results data.   

This step included confirming that the comparison and 
outcomes had been appropriately coded by the lead 
author (SB) for the pilot studies.  

11 3.3.2 Data 
extraction and 
management – 
results data 

We reported that one author 
would extract data 

Two authors 
extracted all 
results data 

We decided that the complexity of the data and study 
designs were such, that two authors (ST and DC, both 
statisticians) should independently extract the results data.   

This step included confirming that the comparison and 
outcomes had been appropriately coded by the lead 
author (SB) 

12 3.3.4 Measures 
of treatment 
effect 

Our protocol addressed 
anticipated measures of 

Added effect 
measures that 
arose from 

We found studies that reported eligible results as:  

• count data, 

• time to event data, and 
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 Section Planned method Change Details (text, rationale or both) 

treatment effect for continuous 
and dichotomous outcomes 

data reported 
in included 
studies 

• data that had an intuitive interpretation on the original 
scale (i.e. where reporting a mean difference was 
clearly preferable to an standardised mean difference) 

Effect measures for these data are now in the methods.   

13 3.3.8 
Assessment of 
biases due to 
missing results 

We planned to use a framework 
for assessing risk of bias due to 
missing results in which an 
assessment is made for each 
meta-analysis regarding the risk 
and potential impact of missing 
results from studies 

Method not 
used 

We were unable to apply this framework.  

• As is typical of non-randomised studies, only one of 
included studies had a registry entry or a protocol 
specific to the reported analyses 

• In addition, there were too few studies contributing to 
the meta-analyses to generate informative contour 
enhanced funnel plots to examine whether there was 
evidence of small-study effects 

14 3.3.8 
Assessment of 
biases due to 
missing results 
- integrity 

N/A No change Based on feedback from the Committee and the Reference 
panel on the draft protocol, we report our rationale for not 
performing integrity checks on the included studies.  
The INSPECT-SR tool is yet to be adapted for NRSIs. In the 
absence of a well-validate tool to assess integrity, and the 
low likelihood of finding information required for 
assessment, we did not feel that we could attest to the 
validity of checks using existing tools or that the checks 
would be informative.  

15 3.3.9 Data 
synthesis – 
summary and 
synthesis when 
MA is not 
possible 

We prespecified methods for 
reporting results and for 
considering alternative 
synthesis methods if meta-
analysis could not be 
undertaken 

Methods not 
used 

For all outcomes, we were able to undertake meta-analysis 
or report an effect estimate from an individual study (if this 
was the only study available for the outcome). 

16 3.3.9 Data 
synthesis – 
subgroup 
analysis 

We prespecified subgroup 
analyses to examine whether 
age and sex assigned at birth 
explained difference in effects 

Method not 
used 

Findings were consistent across studies in the meta-
analyses, so these analyses were not required.  

Some studies reported results (effect estimates) for 
subgroups, which we retained in our forest plots / 
reporting.  

17 3.3.9 Data 
synthesis – 
sensitivity 
analysis 

We planned sensitivity analyses 
to examine the impact of fitting 
a fixed-effect model as an 
approach to investigating 
potential small-study effects, 
and to exclude studies that had 
not adjusted for matching 

Method not 
used 

There was little or no heterogeneity in any of the meta-
analyses, so the analyses were not required.  

18 3.3.10 
Summary of 
findings tables 
and 
assessment of 
certainty of the 
evidence 

We had reported that upgrading 
would be considered in the risk 
of bias assessment (as per an 
option with ROBINS-I) 

Elaborated on 
method 

We clarified the planned approach to upgrading.  

19 3.3.10 
Summary of 
findings tables 
and 
assessment of 
certainty of the 
evidence 

We planned to “rate down for 
serious imprecision when the 
confidence interval crosses one 
threshold” 

Elaborated on 
method 

We clarified our approach “Where the extent to which the 
confidence interval crossed the threshold was modest (e.g. 
2nd decimal place for an SMD), and both the upper and 
lower bound of the confidence interval indicated the same 
direction of effect, we did not rate down to avoid different 
certainty judgements for results that are not materially 
different. 
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 Section Planned method Change Details (text, rationale or both) 

20 3.3.11 
Interpretation 
of findings 

We did not address how we 
would determine ‘large’ effects 

Elaborated on 
method 

When we had evidence suggesting a large effect (sufficient 
to rate up certainty), we confirmed this interpretation with 
the Committee.  
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Supplement 1.E. Response to the Methodological review and other feedback 

Response to feedback on the protocol  

In the table below we outline the main feedback received on the protocol and how it was addressed. This includes 
feedback from the independent methodological review contracted by the NHMRC (MR), the Gender Guideline 
Development Committee and the Gender Guideline Reference Panel.  

The ‘Change to methods’ column identifies whether the comment led to a change in methods.  

1. Blue rows indicate where a comment prompted a material change to methods, such as a change to the eligibility 
criteria, search strategy or synthesis method. These changes were made ahead of screening studies.  

2. Other rows (marked as ‘no change’) indicate comments that prompted a change in reporting the protocol or the 
review itself. These changes include clarification of methods (e.g. definitions, rationale), revision of background, 
and adding supporting references. Some raised points we have addressed in the discussion.  

Comments that required action are listed. Comments endorsing the prioritised outcomes or other aspects of the 
protocol are not listed). All comments have been deidentified as per requirements for NHMRC approved guidelines.  

 Section Comment Response / action Change to 
methods 

Methodological review 

MR1 METHODS - 
TYPES OF 
STUDIES 

Query re. rationale for 
excluding conference abstracts 

Added a rationale for not extracting data from conference 
abstracts which provide incomplete reporting of 
information, with an associated risk of bias 

No change to 
methods 

MR2 METHODS - 
SEARCH 

Suggestion to have a PRESS 
appraisal of the search done 

A PRESS appraisal was provided by an information 
specialist, experienced in developing and appraising 
searches for systematic reviews and with topic expertise.  

In response to the appraisal, the MEDline search strategy 
was revised. No additional included studies were retrieved. 
No changes were made to the other database strategies.  

Revision to search 
prior to screening 

MR3 METHODS - 
DATA 
COLLECTION 

Query re. how unpublished data 
from trial registries would be 
handled if found 

Edited text to state that this data would not be used 
(noting that no such data were found) 

No change to 
methods 

MR4 METHODS – 
POPULATION 

Query re handling of population 
age, especially in studies with a 
mix of people above and below 
18 years 

See below re. GGDC and the GGRP  Change made 
ahead of 
screening 

MR5 METHODS – 
OUTCOMES 

Clarification required on length 
of follow-up 

Length of follow-up has been clarified, also considering 
suggestions received from the GGDC and the GGRP 

Change made 
ahead of 
screening 

MR6 METHODS - 
OTHER 
SYNTHESIS 

Query about the threshold to be 
used for vote counting 
(direction of effect) - null or a 
minimally important difference 

Where an effect size is available, it is generally possible to 
calculate an effect estimate in the absence of a measure of 
variance.  For this reason, we assumed the null as the basis 
for vote counting. In practice this method was not used.  

No change to 
methods 

MR7 METHODS – 
RISK OF BIAS / 
GRADE 

Clarification on upgrading of 
evidence 

Clarified the approach in the risk of bias and GRADE 
sections 

Change made 
ahead of 
screening 

Comments from the GGDC and GGRP 
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 Section Comment Response / action Change to 
methods 

1 OVERARCHING Comments on involvement of 
people with lived experience 

We have elaborated on how those with lived experience 
and other interest holders contributed to the systematic 
review (but not the guideline development more generally) 

No change to 
methods 

2 BACKGROUND Comments on background that 
fall outside the evidence 
synthesis 

There is consensus guidance on what to report in a 
background to a systematic review1, the purpose of which 
is to provide context for the synthesis of evidence about 
effects of a treatment. Where suggestions pertained to 
evidence related to GRADE factors not addressed in the 
systematic review (e.g. costs, acceptability, feasibility), 
these are not addressed in the background.  

No change to 
protocol or 
review report 

3 BACKGROUND Comments on appropriateness 
of addressing health equity 

Ensuring that evidence synthesis directly addresses health 
equity is a foundational principle of both the Cochrane 
collaboration and the GRADE working group. Both 
organisations provide guidance on methods for achieving 
this in evidence synthesis2. We strive to adhere to these 
principles and methods, and aim to address this in all 
aspects of the SR. 

No change to 
protocol or 
review report 

4 OBJECTIVES Comments on addressing PS 
and GAH separately 

We acknowledge the close interlinking of evidence on PS 
and GAH, and the conceptual and practical complexity of 
reviewing these therapies separately. Separate SRs were 
required to inform interim guidance on PS.  

No change to 
methods 

5 BACKGROUND Comments on supporting 
evidence for the background 

The background has been fully referenced to ensure that 
the underpinning evidence is provided.  

No change to 
methods 

6 BACKGROUND Various comments on GnRHa 
therapies used in Australia, 
legal requirements etc 

Changes made to background.  No change to 
methods 

7 BACKGROUND/
METHODS 

Suggestion to explain why 
another SR is needed, given 
that multiple exist  

Paragraph added to background to explain limitations of 
using existing SRs, in the context of SRs on this topic 

No changes to 
methods 

8 POPULATION The age cutoff was queried, 
with concerns raised that 
inclusion of people 26 years or 
under excludes the possibility 
of long-term follow up 

The eligibility criteria were revised to  

• include studies in which puberty suppression was 
commenced before 18 years 

• remove any restrictions on age at follow-up 
• add explanation of how studies where some may have 

been older than 18 when commencing PS 

Change to 
eligibility criteria 
made ahead of 
screening 

9 INTERVENTION Queries about inclusion of non-
GnRHa medications, such as 
progestins and antiandrogens  

The eligibility criteria were revised to exclude these 
medications 

Change to 
eligibility criteria 
made ahead of 
screening 

 

1 PRISMA 2020 consensus statement on reporting systematic reviews doi: https://doi.org/10.1136/bmj.n71 ; Cochrane handbook Chapter III. 
Reporting the review https://www.cochrane.org/authors/handbooks-and-manuals/handbook/current/chapter-iii  

2 Cochrane handbook of interventions, Chapter 16: Equity and specific populations https://www.cochrane.org/authors/handbooks-and-
manuals/handbook/current/chapter-16 .GRADE guidance on health equity (1st of 4 papers): https://pubmed.ncbi.nlm.nih.gov/28412464/  

https://www.cochrane.org/about-us/who-we-are/our-groups/health-equity
https://www.cochrane.org/about-us/who-we-are/our-groups/health-equity
https://www.gradeworkinggroup.org/
https://doi.org/10.1136/bmj.n71
https://www.cochrane.org/authors/handbooks-and-manuals/handbook/current/chapter-iii
https://www.cochrane.org/authors/handbooks-and-manuals/handbook/current/chapter-16
https://www.cochrane.org/authors/handbooks-and-manuals/handbook/current/chapter-16
https://pubmed.ncbi.nlm.nih.gov/28412464/
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 Section Comment Response / action Change to 
methods 

10 OUTCOMES / 
OUTCOMES 
TABLE 

Clarification required on length 
of follow-up 

Suggestions considered and addressed in outcomes table Change made 
ahead of 
screening 

11 OUTCOMES / 
OUTCOMES 
TABLE 

Suggestion to consider bone 
mineral density (BMD) / 
osteoporosis in studies that 
compare PS + GAH v GAH 

 

Other comments about bone 
health outcomes, clarifying 
fractures etc 

This comparison warrants consideration and will be 
discussed with the GGDC for inclusion as part of the review 
of GAH. The close interlinking of evidence on PS and GAH 
adds considerable complexity to addressing this question – 
and others related to long-term effects - within the PS SR, 
especially for outcomes likely to be confounded by 
exposure to other interventions or factors over time.  

We have done the following. 

• Outcomes table. Clarified the measures eligible for 
‘fracture and functional outcomes, including criteria 
for paediatric osteoporosis for which fractures are the 
primary diagnostic criteria (not BMD).  

• Outcomes table. Added description of the limitations 
of BMD in adolescence as a surrogate for bone health.  

• Supplement 2. excluded studies. Included a filter to 
identify all studies that measured BMD and/or 
reported on fractures irrespective of whether they met 
the SR study design criteria. (to view studies, filter by 
‘Measures BMD, bone age, bone markers’ = 1) 

• Discussion. Addressed bone health 

No changes to 
methods 

12 OUTCOMES / 
OUTCOMES 
TABLE 

Multiple comments relating to 

- serious adverse events and 
how defined 

- consideration of harms, 
especially in relation to other 
prioritised outcomes (e.g. 
whether potential adverse 
effects on mental health would 
be considered) 

Addressed as follows in the outcomes table 

• Provided a definition of ‘serious adverse event’ (SAE), 
referencing NHMRC and other major sources 

• Clarified the scope of outcomes eligible for 
consideration under the SAE domain, and the 
approach to identifying these events 

• Clarified how the SAE domain relates to other 
specified outcomes, including AEs of special interest 
(bone health, fertility) and outcomes identified in the 
logic model as primary and secondary goals of 
treatment 

No change to 
methods 

13 OUTCOMES / 
OUTCOMES 
TABLE 

Comments on ‘satisfaction with 
care’ and suggestion to add 
“decision-making 
certainty/confidence in 
embodiment goals” 

We considered any outcome related to this domain for 
inclusion. Outcomes framed as suggested would have been 
eligible since they aligns with the conceptualisation of 
satisfaction with the care process identified by Cochrane3.  
However, we did not find any eligible studies, so these 
outcomes are addressed in the discussion.  

No change to 
methods 

 

 

3 Cochrane consumers and communication review group. Outcome taxonomy 
https://www.latrobe.edu.au/__data/assets/pdf_file/0012/234210/taxonomy-of-relevant-outcomes.pdf  

https://www.latrobe.edu.au/__data/assets/pdf_file/0012/234210/taxonomy-of-relevant-outcomes.pdf
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Response to feedback on the systematic review report 

 In the table below we outline the main feedback received from the independent methodological review contracted by 
the NHMRC (MR) on the systematic review report and how it was addressed.  

Methodological review 
 Section Comment Response  Action 

Methodological review 

MR1 METHODS – 
OUTCOME 
SELECTION 

Results were selected ‘based on 
relevance and availability of 
data’, whereas the protocol 
specified a hierarchy developed 
with expert advice. Appendix 
S1.D does transparently note 
this as a deviation, and states 
that the hierarchy was not 
needed. However, the choices 
as to what result was selected 
are not immediately evident. 
For example, the total score of 
the Body Image Scale was 
selected for Carmichael 2021 
and the secondary sex 
characteristics subscale for de 
Vries 2011 and Lavender 2023. It 
may be helpful to readers if the 
reviewers include a table or 
additional appendix that lists 
the eligible results for each 
study and outcome domain and 
the reason each result was 
selected. 

In the CoIS table (supplement 2), we  

• list the outcomes for which results are available from 
each study by coded by outcome domain, 

• report which result was selected for each domain, and  
• indicate if data were incompletely report or some 

other factor precluded selection of an eligible result.  

It was not in our protocol to list all results (i.e. the data) 
and, in our view, to do so would risk of misinterpretation 
because results would be presented out of context (i.e. 
without calculation of effect estimates or accompanying 
appraisals and consideration of factors that influence 
certainty).  

No change 

MR2 METHODS – 
SEARCHING 
OTHER 
SOURCES  

The NHMRC and the Committee 
were asked about studies not 
retrieved by the search. 
However, the report does not 
state whether any studies were 
identified this way; we suggest 
that this detail be added to the 
report. 

Noted We have added a 
sentence in 
Section 4.1 “No 
additional studies 
were identified by 
the Committee.” 

MR3 METHODS – 
ASSESSMENT 
OF RISK OF 
BIAS 

The seven domains listed in the 
main text (page 18) follow 
ROBINS-I, whereas Supplement 
3 uses the six domains (plus an 
overall judgement) of ROBINS-I 
V2. Both ROBINS-I and ROBINS-I 
V2 are cited, so it is unclear 
which version was used. It 
appears to be ROBINS-I V2, but 
this is not stated explicitly. 

We wrote the protocol before receiving the updated 
version of ROBINS-I for some non-randomised study 
designs, so the protocol was based on version 1.   

Text updated to 
version 2 in 
methods section 
3.3.3 
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 Section Comment Response  Action 

MR4 METHODS – 
DATA 
SYNTHESIS 

The report does not discuss the 
possible implications of skewed 
data. This may be relevant for 
the data from the Carmichael 
2021 study. Appendix S1.C 
details that means and 
standard deviations for this 
study were estimated from 
medians and quartiles. With a 
sample size of 44, this study 
may or may not be considered 
small, which may be worth 
consideration by the NHMRC. 

Carmichael is a before-after study, in which (for the 
numerator) we calculated the difference in means before 
and after puberty suppressants, which is equivalent to the 
mean of the individual differences. The distribution of the 
differences is likely to be less skewed than the distributions 
of the original observations (Vickers 2005 BMC Medical 
Research Methodology 2005, 5:35 doi:10.1186/1471-2288-5-
35). This comment applies to all before-after studies. A 
further point specifically in relation to Carmichael was that 
we estimated the means and standard deviations from the 
reported 25th, 50th, and 75th percentiles. To do this, we 
used the formula proposed by Wan et al (BMC Medical 
Research Methodology 2014, 14:135) for samples larger 
than 30. These formulae work well for estimating the mean 
from the percentiles but can introduce a slight bias into the 
calculation of the standard deviation. 

No change 

MR5 METHODS - 
CERTAINTY 

Section 3.3.10 notes that 
certainty was not rated down 
for imprecision where a 
confidence interval crossed a 
threshold only modestly (page 
23). This is reasonable, but it is 
not described in the protocol or 
recorded in Appendix S1.D, and 
its application could be 
clarified. For example, the 
intervals for functioning (SMD: 
−0.30, 95%CI: −0.45 to −0.15) 
and psychological functioning 
(SMD −0.39, 95% CI −0.68 to 
−0.11) cross the threshold of 
−0.2 and were not rated down 
(footnotes r and t). The interval 
for gender dysphoria crosses 
the same threshold by a similar 
margin (lower limit −0.25) and 
was rated down (footnote g). 
We suggest the reviewers 
record the change in Appendix 
S1.D and briefly explain how it 
was applied, so that readers 
can follow the ratings for these 
outcomes 

In section 3.3.1, Imprecision, our methods description was: 
“Where the extent to which the confidence interval crossed 
the threshold was modest (e.g. 2nd decimal place for an 
SMD), we did not rate down to avoid different certainty 
judgements for results that are not materially different.”  

We agree that this does not address all scenarios in the 
three examples (described below).  

For the specific examples, gender dysphoria differs from 
the other two examples. 

• Functioning (SMD: 0.30 lower, 95% CI 0.45 lower to 
0.15 lower). Both the upper and lower bound of the CI 
favour PS. Although the upper bound (SMD=0.15) 
crosses the threshold by 0.05 SD units, we do consider 
this effect meaningfully different from the threshold of 
an SMD of 0.2.  

• Psych functioning (SMD: 0.39 lower, 95% CI 0.68 
lower to 0.11 lower). Both the upper and lower bound 
of the CI favour PS. Although the upper bound 
(SMD=0.11) crosses the threshold by 0.09 SD units, we 
do consider this effect meaningfully different from the 
threshold of an SMD of 0.2.  

• Gender dysphoria (SMD: 0.06 lower, 95% CI 0.25 lower 
to 0.13 higher). We rated down for imprecision 
because the upper and lower bounds of the 95% 
confidence interval are compatible with effects in the 
opposite direction; the lower bound favours no PS (-
0.25) whereas the upper bound favours PS (SMD=0.13). 
In practice however, the decision to rate this result 
down for imprecision has no impact on the certainty 
because the very low certainty is due to extremely 
serious risk of bias. 

We have edited 
our methods 
description in the 
report and noted 
the difference 
from the protocol 
in S1.D 
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MR6 RESULTS – 
SEARCH 
RESULTS 

The PRISMA flow diagram in 
Figure 2 has a few 
inconsistencies, and it does not 
appear to reconcile with the 
numbers reported in the 
accompanying text. The 
reviewers have stated that 145 
reports were assessed for 
eligibility, 18 of which were 
included (15 studies) and 127 
excluded, totalling 145. 
However, the studies awaiting 
assessment (n=2) and ongoing 
study (n=1) are unaccounted for 
in this total. Either the box 
labelled ‘Reports assessed for 
eligibility’ needs to read 148 (to 
account for the three remaining 
studies), or their numbers need 
to be carried forward. As it 
stands, these studies are not 
accounted for in the 
calculations of this flow 
diagram. 

 

We confirmed that these studies were counted in the 
exclusions instead of being carried forward. 

The PRISMA flow 
diagram in Figure 
2 has been 
corrected 

MR7
a 

RESULTS – 
Summary of 
findings 

 

Outcome: Body 
image and 
satisfaction 

On pages 36–38, the text 
reports 125 participants for 
body image and satisfaction, 
whereas Table 4 reports 118. 
126. 

Number in SoF table is correct, text had total in study.  Number of 
participants 
report in text has 
been corrected 

MR7
b 

RESULTS – 
Summary of 
findings 

 

Outcome: 
breast cup size 

The text also reports 81 
participants for breast cup size, 
whereas Table 4 reports 126 

Number in SoF table is correct, text contained an error.  Number of 
participants 
report in text has 
been corrected 

MR7
c 

RESULTS – 
Summary of 
findings 

 

Outcome: 
Quality of life 

Regarding the quality of life 
outcome, the text refers to 
‘extremely serious imprecision’, 
whereas footnote p of Table 4 
refers to ‘serious imprecision’. 
This does not change the 
certainty rating, as the evidence 
was already rated down by 
three levels for extremely 
serious risk of bias. 

The rating down in the footnote was initially based on 
crossing one threshold. While rating down for ‘serious’ or 
‘extremely serious’ imprecision would have no impact on 
the certainty of this result (which is already very low), we 
proposed to the Committee that the result was too 
imprecise to interpret with which they agreed. That is, the 
Committee agreed that the upper bound of the confidence 
interval (SMD=1.5) was compatible with very large benefit 
and the lower bound (SMD=0.03) indicated little to no 
difference. The footnote has now been updated 
accordingly.  

The footnote has 
been updated to 
‘extremely 
serious 
imprecision’ to 
reflect the final 
determination 
with additional 
explanation 
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MR7
d 

RESULTS – 
Summary of 
findings 

 

Outcome: 
idiopathic 
intracranial 
hypertension 
(IIH) 

[1] Regarding idiopathic 
intracranial hypertension (IIH), 
footnote l of Table 4 (page 34) 
rates the evidence down for 
serious imprecision but also 
states that ‘Given that concern 
arises only when the incidence 
of IIH increases above the 
threshold, the observed 
imprecision is unimportant.’ We 
understand that the interval 
crosses the threshold in the 
direction that favours puberty 
suppressants, but rating down 
for imprecision while describing 
it as unimportant appears 
contradictory, and we suggest 
the reviewers revise this 
wording.  

[2] The threshold for this 
outcome (20 more people with 
IIH per 100,000 person-years; 
page 33) is also far more 
conservative than those for 
other outcomes, for example 1 
fewer or more person with a 
diagnosis of suicidality per 100 
people over 12 months (page 
33). We recognise this reflects 
the serious consequences of IIH 
(footnote j, page 34), but it 
would help to explain how this 
threshold was set relative to the 
others.  

[3] Finally, the summary on 
page 39 refers to both low and 
very low certainty in the same 
sentence: ‘There was low 
certainty evidence (due to risk 
of bias and imprecision) that 
GnRHa may have little to no 
effect on the incidence of 
idiopathic intracranial 
hypertension compared to 
GnRHa (Rate ratio: 15.7 fewer 
IIH events per 100000 person-
years, 95%CI: 37.4 fewer to 6.1 
more; 1 non-randomised study, 
4230 people, very low certainty 
evidence)’. We suggest the 
reviewers check this against the 
rating in Table 4. 

We address the 3 points in turn [numbering is ours] 

[1] We judged that rating down for imprecision was 
appropriate because the confidence interval is wide and 
compatible with different interpretations (i.e. crosses a 
threshold for an important effect): 

• The lower bound of the confidence interval is 
compatible with ‘important benefit’ (i.e. a reduction in 
IIH with puberty suppressants)  

• The upper bound is compatible with ‘trivial’ or 
‘unimportant’ harm (i.e. the effect is below the 
threshold but favours no puberty suppressants).  

We described this imprecision as ‘unimportant’ because IIH 
is an adverse event compared to no intervention or usual 
care. We tend to be concerned only when there is potential 
for an important increase in an adverse event with 
treatment, which there is no indication of from this data on 
IIH. We agree that the wording could have been clearer.  

[2] The reason why the threshold for this outcome is set so 
low is because it is an adverse event (so a high value is 
placed on avoiding this outcome), whereas a reduction in 
suicidality a secondary goal of treatment (as per the logic 
model, Figure 1 in the main report).  

[3] We have corrected this transcription error. The reported 
certainty was correct in all other instances (e.g. summary of 
findings table, text preceding brackets).  

[1] Footnote 
edited for clarity. 
Although the 
result is 
imprecise, there 
is no indication of 
important harm 
(i.e. no indication 
of an increase in 
the incidence of 
IIH above the 
threshold).  

[2] Threshold 
reported in footer 
edited to read “… 
this is a rare 
adverse event 
(not an outcome 
that is a goal of 
treatment)…” 

[3] Transcription 
error corrected 
‘very low 
certainty’  
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MR7
e 

RESULTS – 
Summary of 
findings 

 

Outcome: 
pubertal 
development – 
penile length 

Regarding pubertal 
development (assigned male at 
birth): penile length, the 
certainty of evidence is rated as 
moderate (mean difference 3.26 
cm shorter, 95% CI 3.44 to 3.09 
cm shorter; Table 4, page 30), 
despite rating down for both 
risk of bias and indirectness 
(footnotes a and b, page 34). 
The moderate risk of bias 
judgement for van de Grift 2020 
is justified in Supplement 3. The 
evidence was then rated up for 
a large effect, with the direction 
of effect reversed from usual 
pubertal development 
(footnote a, page 34; page 45). 
Although this does not 
necessarily require a change, a 
moderate rating would usually 
be expected from a single non-
randomised study at moderate 
risk of bias with no other 
concerns.  

We fully agree with the methodologists’ point that it is 
usual to be concerned about bias in non-randomised 
studies and that these concerns often lead to a rating of 
low or very low certainty evidence. This is reflected in our 
rating of other outcomes.  

However, pubertal development is an exception, as we 
describe in the results text under ‘Study setting and design’ 
“…the typical trajectory of pubertal development is 
predictable for the vast majority of adolescents (e.g. in 
terms of development of physical characteristics), so 
effects that are in the opposite direction to that expected 
are likely to be attributable to puberty suppression, 
especially if the effects are large.” 

For the outcome penile length, our concerns about risk of 
bias were offset first because the direction of effect was 
opposite to the expected trajectory and second because of 
the large effect size. Any bias would need to be very large to 
shift the estimate below the threshold for an important 
difference.  

We explain this in the results text for this outcome: “While 
the evidence was downgraded for risk of bias, the effect is 
large and in the opposite direction to the trajectory of 
pubertal development, so very unlikely to be explained by 
bias or other factors. For this reason, the evidence was 
upgraded to moderate.” 

We have edited the footnote to make this explanation more 
prominent.  

Methods updated 
to provide a fuller 
description of the 
approach to 
upgrading.  

Footnote edited 
as per italics: 
Serious risk of 
bias (-1)/large 
effect (+1): study 
with 100% of 
weight in the 
analysis rated at 
moderate risk of 
bias. This effect is 
large (both the 
point estimate 
and either end of 
the 95% CI 
indicate large 
effects relative to 
the threshold, 
with the direction 
of effect reversed 
from usual 
pubertal 
development), 
offsetting 
concerns about 
risk of bias and 
justifying an 
upgraded for a 
large effect (+1). 

MR7
f 

RESULTS – 
Summary of 
findings 

 

Outcome: 
pubertal 
development – 
menstruating 

Similarly, menstruating is rated 
as high certainty (none of the 
participants were menstruating 
at follow-up across four studies; 
Table 4, page 30). Here, rating 
down by two levels for risk of 
bias is offset by rating up by two 
levels for a very large effect 
(footnote d, page 34). Although 
not incorrect, we suggest the 
reviewers explain more fully 
why these ratings are higher 
than would usually be expected 
for this body of evidence. The 
explanation could focus on the 
large effects in the direction 
opposite to usual pubertal 

The rationale for the certainty rating of the outcome 
‘menstruating’ is similar to that for the outcome ‘penile 
length’, except that none of the 143 participants that were 
menstruating at baseline were menstruating at follow-up.  
In line with classic examples where non-randomised 
studies provide high certainty evidence (e.g. the before-
and-after test in the 1920’s of insulin for reducing mortality 
among people with diabetes), the reversal of the usual 
direction of effects in all participants gives high confidence 
in the effects.  

We explain this in the results text for this outcome: “While 
all evidence from uncontrolled before-after studies was 
rated as critical risk of bias in this review, the effect on 
menstruation is very large and in the opposite direction to 
the expected trajectory of pubertal development. The 
effect is highly unlikely to be explained by other factors, 

Methods updated 
to provide a fuller 
description of the 
approach to 
updating.  

Footnote edited 
as per italics: Very 
serious risk of 
bias (-2)/very 
large effect (+2): 
all four studies 
used an 
uncontrolled 
before-after 
design, but the 
effect is unlikely 
to be explained 
by bias alone. The 
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development, alongside a 
reflection on the GRADE 
considerations for rating up 

including study limitations. For this reason, the evidence 
was upgraded to high certainty.” 

We have edited the footnote to make this explanation more 
prominent. 

effect is very large 
(the point 
estimate and 
both ends of the 
95% CI indicate 
very large effects 
relative to the 
threshold, with 
the direction of 
effect reversed 
from usual 
pubertal 
development), so 
the evidence was 
upgraded for a 
very large effect 
(+2) 
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Supplement 2. Characteristics of studies (separate Excel file) 

S2A. Characteristics of included studies [excel worksheet 1] 

S2B. Studies assessed (including exclusions with reason) [excel worksheet 2] 

Supplement 2.B reports decisions made when screening the full text of all studies from other major systematic 
reviews and from the updated search.  The table reports the source of the study, the rationale for each decision 
and maps the decisions to those in other major systematic reviews.  

• included studies 
• excluded studies 
• studies awaiting assessment  
• ongoing studies
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Supplement 3. Risk of bias assessments 

Becker-Hebly 2021 

Setting: Germany (Hamberg Identity Service) 

Design: Retrospective cohort study (RCS) 

Confounders measured 
Age at OR pubertal stage*: No 

Sex assigned at birth: No 

Social factors (rurality; socio-economic status; supportive parent or caregiver or other; gender minority stress; 
ethnicity): No 

Baseline measure of the outcome: No 

* at initiation of puberty suppression 

Risk-of-bias judgements: Outcome / result: YSR / ASR Total problem score, Table 3; Kid-screen-27/SF-8 – Mental 
dimension, Table 4 

Decide whether to proceed with a risk-of-bias assessment (screening): Yes 

Domain Judgement 

1. Bias due to 
confounding: Moderate 

(i) Confounding possible, although probably not substantial. Age: not included in 
regression analysis, but similar between groups. Sex assigned at birth: not included in 
regression analysis, but similar between groups. Social factors: No data provided on 
these factors. Baseline measure of the outcome: not included in regression analysis, but 
similar between groups. 

(ii) No important concerns about serious residual confounding. No concerns about the 
validity and reliability of measurement of confounding domains, no control for any 
post-intervention variables that could have been affected by the intervention, and no 
evidence of serious uncontrolled confounding (e.g., from use of negative controls). 

2. Bias in classification of 
interventions: Low 

(i) No important concerns about immortal time bias. Receipt of PS not distinguishable 
at the time when follow-up commenced, but all or nearly all outcome events probably 
occurred after the intervention and comparator strategies could be distinguished. 

(ii) No important concerns about misclassification (differential & non-differential). 
Receipt of PS ascertained from participants and verified by clinicians. Unlikely that PS 
prescription would not be recorded by either party. 

3. Bias in selection of 
participants into the study 
(or into the analysis): Low 

(i) No important concerns about immortal time bias. After the start of the intervention, 
there was no period in which outcomes were not ascertained or events were excluded 
from the analysis. 

(ii) No important concerns about selection bias. The cohort was not selected based on 
participant characteristics observed after the start of the intervention. 

4. Bias due to missing 
data: Critical 

Important concerns about missing data. Only 75/204 eligible youth provided follow-up 
data. Intervention status missing from those with no follow-up, since this was the point 
at which their intervention status was obtained. Missingness of data may be due to 
intervention and outcome. 
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Domain Judgement 

5. Bias in measurement of 
the outcome: Low 

No important concerns about measurement of the outcome because:  

(i) Measurement or ascertainment of the outcome is unlikely to have differed between 
intervention groups. 

(ii) Outcome assessors were the youth and they were aware of the intervention 
received, but knowledge of intervention status is unlikely to have influenced outcome 
assessment. 

6. Bias in selection of the 
reported result: Moderate 

Selective reporting possible. There was no protocol (or statistical analysis plan) 
identified from which to determine if measures or analyses reported were selected on 
the basis of results. 

Overall risk of bias: 
Critical 

Critical risk of bias due to missing data. 

 

Risk-of-bias judgements: Outcome / result: CGAS Global functioning 

Decide whether to proceed with a risk-of-bias assessment (screening): Yes 

Domain Judgement 

1. Bias due to 
confounding: Moderate 

As above 

2. Bias in classification of 
interventions: Low 

As above 

3. Bias in selection of 
participants into the study 
(or into the analysis): Low 

As above 

4. Bias due to missing 
data: Critical 

As above 

5. Bias in measurement of 
the outcome: Low 

No important concerns about measurement of the outcome because:  

(i) Measurement or ascertainment of the outcome is unlikely to have differed between 
intervention groups. 

(ii) Outcome assessors were aware of the intervention received by study participants, 
but knowledge of intervention status is unlikely to have influenced outcome 
assessment. Outcome collected during clinical assessments. Because assessment of the 
outcome took place in a visit unrelated to whether the youth had received PS, having 
received PS was unlikely to affect how they would respond. 

6. Bias in selection of the 
reported result: Moderate 

Selective reporting possible. There was no protocol (or statistical analysis plan) 
identified from which to determine if analyses reported were selected on the basis of 
results. Selective reporting on the basis of results from multiple outcome measures 
unlikely. 

Overall risk of bias: 
Critical  

Critical risk of bias due to missing data. 
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Carmichael 2021 

Setting: United Kingdom (Gender Identity Development Service) 

Design: Uncontrolled before-after studies (including interrupted time series (ITS)) 

Confounders measured 
Age at OR pubertal stage*: No 

Sex assigned at birth: No / not required for menstruation 

Social factors (rurality; socio-economic status; supportive parent or caregiver or other; gender minority stress; 
ethnicity): No 

Baseline measure of the outcome: No 

* at initiation of puberty suppression 

Risk-of-bias judgements: Outcome / result: Utrecht Gender dysphoria score, 12 mnths, Table 5; Body image scale - 
overall score, 12mths, Table 5; Side effects, text p12-13; Menstruation, 12mnths, Table 1* 

Decide whether to proceed with a risk-of-bias assessment (screening): No, because the study compared a single 
pre-intervention measurement with a single post-intervention measurement such that it is impossible to distinguish 
the intervention effect from a time effect 

Domain Judgement 

1. Bias due to confounding: Not assessed Not assessed. 

2. Bias in selection of participants into the study (or into the analysis): Not 
assessed 

Not assessed. 

3. Bias in selection of pre- versus post-intervention time points: Not assessed Not assessed. 

4. Bias due to missing data: Not assessed Not assessed. 

5. Bias in measurement of the outcome: Not assessed Not assessed. 

6. Bias in selection of the reported result: Not assessed Not assessed. 

Overall risk of bias: Critical Critical risk of bias due to 
confounding. 
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Costa 2015 

Setting: United Kingdom (Gender Identity Development Service) 

Design: Prospective cohort study (RCS) 

Confounders measured 
Age at OR pubertal stage*: No 

Sex assigned at birth: No 

Social factors (rurality; socio-economic status; supportive parent or caregiver or other; gender minority stress; 
ethnicity): No 

Baseline measure of the outcome: No 

* at initiation of puberty suppression 

Risk-of-bias judgements: Outcome / result: CGAS, Table 2, T0 and T3 

Decide whether to proceed with a risk-of-bias assessment (screening): Yes 

Domain Judgement 

1. Bias due to 
confounding: Moderate 

(i) Confounding possible, although probably not substantial. Age: not adjusted for, and 
not reported whether it differed between groups. Sex assigned at birth: not adjusted for, 
but ratio of assigned sex was similar between groups. Social factors: not adjusted for, 
and not reported whether any factor differed between groups. Baseline measure of the 
outcome: Not adjusted for, but baseline CGAS scores were similar between groups. 

(ii) No important concerns about serious residual confounding. No concerns about the 
validity and reliability of measurement of confounding domains, no control for any 
post-intervention variables that could have been affected by the intervention, and no 
evidence of serious uncontrolled confounding (e.g., from use of negative controls). 

2. Bias in classification of 
interventions: Low 

(i) No important concerns about immortal time bias. Receipt of PS distinguishable at 
the time when follow-up commenced. 

(ii) No important concerns about misclassification (differential & non-differential). 
Receipt of PS ascertained from patient records. Unlikely that PS prescription would not 
be recorded. 

3. Bias in selection of 
participants into the study 
(or into the analysis): Low 

(i) No important concerns about immortal time bias. After the start of the intervention, 
there was no period in which outcomes were not ascertained or events were excluded 
from the analysis. 

(ii) No important concerns about selection bias. The cohort was not selected based on 
participant characteristics observed after the start of the intervention. 

4. Bias due to missing 
data: Serious 

Important concerns about missing data. Only 71/201 (35%) eligible youth provided 
follow-up data at T3 (18 months from baseline). The number of participants providing 
data at this time point was similar, but no reasons for missing data were provided, so it 
is unclear if missing data (in intervention, confounders or the outcome) are likely to be 
related to the true value of the outcome. 

5. Bias in measurement of 
the outcome: Low 

No important concerns about measurement of the outcome because:  

(i) Measurement or ascertainment of the outcome is unlikely to have differed between 
intervention groups. 
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(ii) Whether outcome assessors were aware of the intervention received by participants 
is unclear; however, knowledge of the intervention received is unlikely to have 
influenced outcome assessment. Because assessment of the outcome took place in a 
visit unrelated to whether the youth had received PS, having received PS was unlikely to 
affect how clinicians would assess outcomes. 

6. Bias in selection of the 
reported result: Moderate 

Selective reporting possible. There was no protocol (or statistical analysis plan) 
identified from which to determine if analyses reported were selected on the basis of 
results.  

Overall risk of bias: 
Serious 

Serious risk of bias due to missing data. 
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de Vries 2011 

Setting: The Netherlands (Amsterdam gender identity clinic of the VU university medical center) 

Design: Uncontrolled before-after studies (including interrupted time series (ITS)) 

Confounders measured 

Age at OR pubertal stage*: No 

Sex assigned at birth: No 

Social factors (rurality; socio-economic status; supportive parent or caregiver or other; gender minority stress; 
ethnicity): No 

Baseline measure of the outcome: No 

* at initiation of puberty suppression 

Risk-of-bias judgements: Outcome / result: Body image (BIS) Secondary sex characteristics, Table 3 (all for 
INT1/COM1, natal female for INT2/COM2, natal male for INT3/COM3); Gender dysphoria scale (UGDS), Table 5, (all for 
INT1/COM1, natal female for INT2/COM2, natal male for INT3/COM3 

Decide whether to proceed with a risk-of-bias assessment (screening): No, because the study compared a single 
pre-intervention measurement with a single post-intervention measurement such that it is impossible to distinguish 
the intervention effect from a time effect 

Domain Judgement 

1. Bias due to confounding: Not assessed Not assessed. 

2. Bias in selection of participants into the study (or into the analysis): Not 
assessed 

Not assessed. 

3. Bias in selection of pre- versus post-intervention time points: Not assessed Not assessed. 

4. Bias due to missing data: Not assessed Not assessed. 

5. Bias in measurement of the outcome: Not assessed Not assessed. 

6. Bias in selection of the reported result: Not assessed Not assessed. 

Overall risk of bias: Critical  Critical risk of bias due to 
confounding. 
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Fisher 2024 

Setting: Italy (Florence Gender Clinic) 

Design: Uncontrolled before-after studies (including interrupted time series (ITS)) 

Confounders measured 
Age at OR pubertal stage*: No 

Sex assigned at birth: No / not required for menstruation 

Social factors (rurality; socio-economic status; supportive parent or caregiver or other; gender 
minority stress; ethnicity): No 

Baseline measure of the outcome: No 

* at initiation of puberty suppression 

Risk-of-bias judgements: Outcome / result:  Menstruation text, page 5, col2; Tanner stages, Figure 2 (results for 
Tanner stage could not be used for meta-analysis or to calculate effect estimates). 

Decide whether to proceed with a risk-of-bias assessment (screening): Yes 

Domain Judgement 

1. Bias due to confounding: 
Low (except for concerns 
about uncontrolled 
confounding) 

(i) Confounding not expected. Confounding factors are unlikely to explain the halt in 
puberty, so adjustment would not be needed. 

(ii) No important concerns about serious residual confounding. No concerns about 
the validity and reliability of measurement of confounding domains, no control for 
any post-intervention variables that could have been affected by the intervention, 
and no evidence of serious uncontrolled confounding (e.g., from use of negative 
controls). 

2. Bias in selection of 
participants into the study 
(or into the analysis): Low 

The study prospectively follows a specific group of units right through from start 
(pre-intervention) to finish (post-intervention). 

3. Bias in selection of pre- 
versus post-intervention 
time points: Low 

(i) Pre-intervention measurements were unlikely to be affected by any preparatory 
phases of the intervention. 

(ii) Specification of the distinction between pre-intervention time points and post-
intervention time points is unlikely to have been influenced by the outcome data. 

4. Bias due to missing data: 
Moderate 

Possible concerns about missing data. Only 36/54 (67%) eligible youth provided 
follow-up data (18 dropped out prior to starting GnHRa). Missingness of data may be 
related to the true value of the outcome, but not strongly, given that baseline mental 
health and psychosocial functioning were similar between those who completed 
follow-up and those who dropped out. 

5. Bias in measurement of 
the outcome: Low 

No important concerns about measurement of the outcome because:  

(i) Measurement or ascertainment of the outcome is unlikely to have differed before 
and after the intervention. 

(ii) Outcome assessors were aware of whether the intervention had happened, but 
knowledge of whether the intervention had happened is unlikely to have influenced 
outcome assessment. Participants attended an endocrinological assessment every 
three months, during which a physical examination (including Tanner stage 
assessment) was performed. Because assessment of the outcome took place in a visit 
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unrelated to whether the youth had received PS, having received PS was unlikely to 
affect how clinicians would assess Tanner stage. 

6. Bias in selection of the 
reported result: Moderate 

Selective reporting possible. There was no protocol (or statistical analysis plan) 
identified from which to determine if analyses reported were selected on the basis of 
results. 

Overall risk of bias: 
Moderate  

Moderate risk of bias due to missing data and selection of the reported result. 
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Karamanis 2023 

Setting: Sweden (various national registers) 

Design: Retrospective cohort study (RCS) 

Confounders measured 
Age at OR pubertal stage*: No 

Sex assigned at birth: No 

Social factors (rurality; socio-economic status; supportive parent or caregiver or other; gender 
minority stress; ethnicity): No 

Baseline measure of the outcome: No 

* at initiation of puberty suppression 

Risk-of-bias judgements: Outcome / result: IIH incidence rate per 10000 person years, % 

Decide whether to proceed with a risk-of-bias assessment (screening): Yes 

Domain Judgement 

1. Bias due to 
confounding: Moderate 

(i) Confounding possible, although probably not substantial. Age: not adjusted for, and 
age at entry date differed between groups (17.8 years versus 23.1 years). Sex assigned at 
birth: not adjusted for, but did not differ substantially between groups. Social factors: 
no mention of distribution of social factors, but these are unlikely to have influenced 
the outcome. Baseline measure of the outcome: Not applicable as the outcome is 
incidence of a serious adverse event (which cannot have occurred at baseline). 

(ii) No important concerns about serious residual confounding. No concerns about the 
validity and reliability of measurement of confounding domains, no control for any 
post-intervention variables that could have been affected by the intervention, and no 
evidence of serious uncontrolled confounding (e.g., from use of negative controls). 

2. Bias in classification of 
interventions: Low 

(i) No important concerns about immortal time bias. Receipt of PS distinguishable at 
the time when follow-up commenced. 

(ii) No important concerns about misclassification (differential & non-differential). 
Receipt of PS ascertained from National Prescribed Drug Register. Unlikely that PS 
prescription would not be recorded. 

3. Bias in selection of 
participants into the study 
(or into the analysis): Low 

(i) No important concerns about immortal time bias. After the start of the intervention, 
there was no period in which outcomes were not ascertained or events were excluded 
from the analysis. 

(ii) Selection bias is unlikely. Follow-up started at first GD diagnosis or GnRHa initiation, 
hence was based only on characteristics observed before the start of the intervention. 

4. Bias due to missing 
data: Low 

No important concerns about missing data. Diagnosis of idiopathic intracranial 
hypertension ascertained from the National Patient Register. Receipt of PS ascertained 
from the National Prescribed Drug Register. Unlikely that diagnosis or PS prescription 
would not be recorded in each register. No missing data for confounding variables. 

5. Bias in measurement of 
the outcome: Low 

No important concerns about measurement of the outcome because:  

(i) Measurement or ascertainment of the outcome is unlikely to have differed between 
intervention groups. 
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(ii) Whether outcome assessors were aware of the intervention received by participants 
is unclear; however, knowledge of the intervention received is unlikely to have 
influenced outcome assessment. Diagnosis of idiopathic intracranial hypertension was 
ascertained from the National Patient Register. Because assessment of the outcome 
took place in a visit unrelated to whether the youth had received PS, having received PS 
was unlikely to affect how clinicians would diagnose this condition. 

6. Bias in selection of the 
reported result: Moderate 

Selective reporting possible. There was no protocol (or statistical analysis plan) 
identified from which to determine if analyses reported were selected on the basis of 
results.  

Overall risk of bias: 
Moderate 

Moderate risk of bias due to confounding and selection of the reported result. 
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Lahaije 2025 

Setting: The Netherlands (Radboud UMC Expert Center for Sex & Gender) 

Design: Uncontrolled before-after studies (including interrupted time series (ITS)) 

Confounders measured 
Age at OR pubertal stage*: Yes (results reported by Tanner stage; only data for Tanner 4/5 eligible because none of 
those at Tanner 2/3 had reached menarche before commencing PS) 

Sex assigned at birth: No / not required for menstruation 

Social factors (rurality; socio-economic status; supportive parent or caregiver or other; gender minority stress; 
ethnicity): No 

Baseline measure of the outcome: No 

* at initiation of puberty suppression 

Risk-of-bias judgements: Outcome / result: menstruation [for those at menarche at start of PS; 6 months from 
commencement of PS, Text p4, column 2  

Decide whether to proceed with a risk-of-bias assessment (screening): No, because the study compared a single 
pre-intervention measurement with a single post-intervention measurement such that it is impossible to distinguish 
the intervention effect from a time effect 

Domain Judgement 

1. Bias due to confounding: Not assessed Not assessed. 

2. Bias in selection of participants into the study (or into the analysis): Not 
assessed 

Not assessed. 

3. Bias in selection of pre- versus post-intervention time points: Not assessed Not assessed. 

4. Bias due to missing data: Not assessed Not assessed. 

5. Bias in measurement of the outcome: Not assessed Not assessed. 

6. Bias in selection of the reported result: Not assessed Not assessed. 

Overall risk of bias: Critical Critical risk of bias due to 
confounding. 
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Lavender 2023 

Setting: United Kingdom (Gender Identity Development Service) 

Design: Uncontrolled before-after studies (including interrupted time series (ITS)) 

Confounders measured 
Age at OR pubertal stage*: No 

Sex assigned at birth: No 

Social factors (rurality; socio-economic status; supportive parent or caregiver or other; gender 
minority stress; ethnicity): No 

Baseline measure of the outcome: No 

* at initiation of puberty suppression 

Risk-of-bias judgements: Outcome / result: Utrecht Gender dysphoria overall score, Table 3 (COM. baseline; INT: 1 
year after GnRHA); Body image scale - secondary sex characteristics, Table 3, COM baseline, INT 1 year after GnRHA 

Decide whether to proceed with a risk-of-bias assessment (screening): No, because the study compared a single 
pre-intervention measurement with a single post-intervention measurement such that it is impossible to distinguish 
the intervention effect from a time effect 

Domain Judgement 

1. Bias due to confounding: Not assessed Not assessed. 

2. Bias in selection of participants into the study (or into the analysis): Not 
assessed 

Not assessed. 

3. Bias in selection of pre- versus post-intervention time points: Not assessed Not assessed. 

4. Bias due to missing data: Not assessed Not assessed. 

5. Bias in measurement of the outcome: Not assessed Not assessed. 

6. Bias in selection of the reported result: Not assessed Not assessed. 

Overall risk of bias: Critical risk of bias Critical risk of bias due to 
confounding. 
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McGregor 2024 

Setting: USA 

Design: Retrospective cohort study (RCS) 

Confounders measured 
Age at OR pubertal stage*: No 

Sex assigned at birth: Affirmed gender (male, female, non-binary) 

Social factors (rurality; socio-economic status; supportive parent or caregiver or other; gender minority stress; 
ethnicity): No 

Baseline measure of the outcome: No 

* at initiation of puberty suppression 

Risk-of-bias judgements: Outcome / result: YSR Total problem score / -4.5 Table 2 

Decide whether to proceed with a risk-of-bias assessment (screening): Yes 

Domain Judgement 

1. Bias due to confounding: 
Moderate 

(i) Confounding possible, although probably not substantial. Age: not included in 
regression analysis, but when the analysis was restricted by age, the results were not 
importantly affected (as stated by authors, results not provided). Sex assigned at birth: 
included correlated variable (affirmed gender). Social factors: distribution of ethnicity 
not importantly different across groups (most participants white); in addition, 
participants noted to be predominantly from the New England area, which is often 
considered a liberal area of the USA. 

(ii) No important concerns about serious residual confounding. No concerns about the 
validity and reliability of measurement of confounding domains, no control for any 
post-intervention variables that could have been affected by the intervention, and no 
evidence of serious uncontrolled confounding (e.g., from use of negative controls). 

2. Bias in classification of 
interventions: Low 

(i) No important concerns about immortal time bias. Receipt of PS distinguishable at 
the time when follow-up commenced. 

(ii) No important concerns about misclassification (differential & non-differential). 
Receipt of PS ascertained from chart review. Unlikely that PS prescription would not be 
recorded. 

3. Bias in selection of 
participants into the study 
(or into the analysis): 
Moderate 

(i) No important concerns about immortal time bias. After the start of the intervention, 
there was no period in which outcomes were not ascertained or events were excluded 
from the analysis. 

(ii) Selection bias possible. Youth with psychosocial problems interfering with 
assessment or treatment may not be prescribed PS and, subsequently, may not have 
attended for an assessment of GAH because, for example, their mental health was 
poorer or they sought care from another clinic. 

4. Bias due to missing data: 
Low 

No important concerns about missing data. Youth required to complete measurement 
instruments as part of assessment for GAH. Receipt of PS ascertained from chart 
review. Unlikely that PS prescription would not be recorded. No missing data for 
confounding variable (affirmed gender). 
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5. Bias in measurement of 
the outcome: Low 

No important concerns about measurement of the outcome because:  

(i) Measurement or ascertainment of the outcome is unlikely to have differed between 
intervention groups. 

(ii) Outcome assessors were aware of the intervention received by study participants, 
but knowledge of intervention status is unlikely to have influenced outcome 
assessment. Outcome collected during routine clinical assessments for GAH. Because 
assessment of the outcome took place in a visit unrelated to whether the youth had 
received PS, having received PS was unlikely to affect how they would respond. 

6. Bias in selection of the 
reported result: Moderate 

Selective reporting possible. There was no protocol (or statistical analysis plan) 
identified from which to determine if analyses reported were selected on the basis of 
results. Selective reporting on the basis of results from multiple outcome measures 
unlikely due to the results of all subdomains of the YSR being presented. 

Overall risk of bias: 
Moderate  

Moderate risk of bias due to confounding, selection of participants into the study, and 
selection of the reported result. 

 

Risk-of-bias judgements: Outcome / result: YSR scale Social problems score / -0.7 Table 2 

Decide whether to proceed with a risk-of-bias assessment (screening): Yes 

Domain Judgement 

1. Bias due to confounding: 
Moderate 

Confounding bias: Possible, and potentially substantial. No adjustment for 
confounding factors in the analysis. As per YSR Total problem score, age and social 
factors are accounted for; however, sex assigned at birth is not, and the distribution of 
gender differs across those receiving and not receiving PS. 

(ii) No important concerns about serious residual confounding. No concerns about 
the validity and reliability of measurement of confounding domains, no control for 
any post-intervention variables that could have been affected by the intervention, 
and no evidence of serious uncontrolled confounding (e.g., from use of negative 
controls). 

2. Bias in classification of 
interventions: Low 

As above 

3. Bias in selection of 
participants into the study 
(or into the analysis): 
Moderate 

As above 

4. Bias due to missing data: 
Low 

As above 

5. Bias in measurement of 
the outcome: Low 

As above 

6. Bias in selection of the 
reported result: Moderate 

As above 

Overall risk of bias: 
Moderate  

Moderate risk of bias due to confounding, selection of participants into the study, and 
selection of the reported result. 
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Nunes-Moreno 2025 

Setting: USA (electronic health records in PEDSnet, a pediatric learning health system) 

Design: Retrospective cohort study (RCS) 

Confounders measured 
Age at OR pubertal stage*: Age at first diagnosis of gender dysphoria 

Sex assigned at birth: Sex listed in the EHR, which most often reflected the sex assigned at birth 

Social factors (rurality; socio-economic status; supportive parent or caregiver or other; gender 
minority stress; ethnicity): Race (White, Black, Asian, Other, Unknown), ethnicity (Hispanic, non-
Hispanic, unknown), health insurance (public, private, other) 

Baseline measure of the outcome: No 

* at initiation of puberty suppression 

Risk-of-bias judgements: Outcome / result: Diagnosis of suicidality in an ED or inpatient encounter, text p22, col2 
(also Fig1, panel B) 

Decide whether to proceed with a risk-of-bias assessment (screening): Yes 

Domain Judgement 

1. Bias due to 
confounding: Serious 

(i) No important concerns about critical confounding factors. Age: included correlated 
variable (age at first diagnosis of gender dysphoria) in regression analysis. Sex assigned 
at birth: included in regression analysis. Social factors: included race, ethnicity, and 
health insurance in regression analysis. Baseline measure of the outcome: Not 
applicable as the outcome is diagnosis of suicidality (which cannot have occurred at 
baseline). 

(ii) No important concerns about the validity and reliability of measurement of 
confounding domains, and no evidence of serious uncontrolled confounding (e.g., from 
use of negative controls). 

(iii) Concerns about controlling for a post-intervention variable that could have been 
affected by the intervention. Whether the patient was additionally prescribed a gender-
affirming hormone therapy at least once during the study period was included in the 
regression analysis. 

2. Bias in classification of 
interventions: Low 

(i) No important concerns about immortal time bias. Receipt of PS distinguishable at 
the time when follow-up commenced. 

(ii) No important concerns about misclassification (differential & non-differential). 
Receipt of PS ascertained from EHR. Unlikely that PS prescription would not be 
recorded. 

3. Bias in selection of 
participants into the study 
(or into the analysis): Low 

(i) No important concerns about immortal time bias. After the start of the intervention, 
there was no period in which outcomes were not ascertained or events were excluded 
from the analysis. 

(ii) No important concerns about selection bias. The cohort was not selected based on 
participant characteristics after the start of the intervention. 

4. Bias due to missing 
data: Low 

No important concerns about missing data. It is possible that some data on PS 
prescription and suicidality are missing if youth attended sites not included in the 
study. No reason to suspect that missing data would be related to the outcome. There is 
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some missing data for confounders (race, ethnicity), although youth with missing 
confounders are still included in the analysis. 

5. Bias in measurement of 
the outcome: Low 

No important concerns about measurement of the outcome because:  

(i) Measurement or ascertainment of the outcome is unlikely to have differed between 
intervention groups. 

(ii) Whether outcome assessors were aware of the intervention received by participants 
is unclear; however, knowledge of the intervention received is unlikely to have 
influenced outcome assessment. Diagnosis of suicidality was ascertained from the EHR. 
Because assessment of the outcome took place in a visit unrelated to whether the youth 
had received PS, having received PS was unlikely to affect how clinicians would 
diagnose suicidality.  

6. Bias in selection of the 
reported result: Moderate 

Selective reporting possible. There was no protocol (or statistical analysis plan) 
identified from which to determine if analyses reported were selected on the basis of 
results.  

Overall risk of bias: 
Serious 

Serious risk of bias due to confounding. 
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Schagen 2016 

Setting: The Nethlerands (VU University Medical Center) 

Design: Uncontrolled before-after studies (including interrupted time series (ITS)) 

Confounders measured 
Age at OR pubertal stage*: No 

Sex assigned at birth: Not required (pubertal development results by sex assigned at birth) 

Social factors (rurality; socio-economic status; supportive parent or caregiver or other; gender 
minority stress; ethnicity): No 

Baseline measure of the outcome: No 

* at initiation of puberty suppression 

Risk-of-bias judgements: Outcome / result: Menstruation, 12 months, text p1128, col 1; Testicular volume, 12 months, 
text p1128, col 1 & Table 1. 

Decide whether to proceed with a risk-of-bias assessment (screening): Yes 

Domain Judgement 

1. Bias due to confounding: 
Low (except for concerns 
about uncontrolled 
confounding) 

(i) Confounding not expected. Confounding factors are unlikely to explain the halt in 
puberty, so adjustment would not be needed. 

(ii) No important concerns about serious residual confounding. No concerns about 
the validity and reliability of measurement of confounding domains, no control for 
any post-intervention variables that could have been affected by the intervention, 
and no evidence of serious uncontrolled confounding (e.g., from use of negative 
controls). 

2. Bias in selection of 
participants into the study 
(or into the analysis): Low 

The study prospectively follows a specific group of units right through from start 
(pre-intervention) to finish (post-intervention). 

3. Bias in selection of pre- 
versus post-intervention time 
points: Low 

(i) Pre-intervention measurements were unlikely to be affected by any preparatory 
phases of the intervention. 

(ii) Specification of the distinction between pre-intervention time points and post-
intervention time points is unlikely to have been influenced by the outcome data. 

4. Bias due to missing data: 
Low 

No important concerns about missing data.  Forty-nine of 55 (89%) male-to-female 
participants provided baseline and follow-up data on testicular volume. 

5. Bias in measurement of 
the outcome: Low 

No important concerns about measurement of the outcome because:  

(i) Measurement or ascertainment of the outcome is unlikely to have differed before 
and after the intervention. 

(ii) Outcome assessors were likely aware of whether the intervention had happened, 
but knowledge of whether the intervention had happened is unlikely to have 
influenced outcome assessment. Participants attended the clinic every three 
months, during which assessment of testicular volume (using a Prader 
orchidometer) was performed. Because assessment of the outcome took place in a 
visit unrelated to whether the youth had received PS, having received PS was 
unlikely to affect how clinicians would assess testicular volume. 
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6. Bias in selection of the 
reported result: Low 

Selective reporting is unlikely. There was no protocol (or statistical analysis plan) 
identified, but no compelling reason why the numerical result being assessed is 
likely to have been selected, on the basis of the results, from multiple outcome 
measurements (e.g. definitions), multiple measures of intervention effect, multiple 
methods for analysing the data, or multiple subgroups. 

Overall risk of bias: Low 
(except for concerns about 
uncontrolled confounding) 

Low risk of bias (except for concerns about uncontrolled confounding). 
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van de Grift 2020 

Setting: The Netherlands (single center using registry and patient record data) 

Design: Retrospective cohort study (RCS) 

Confounders measured 
Age at OR pubertal stage*: No 

Sex assigned at birth: No / not required because results are reported and included in meta-analysis by gender (trans 
women, trans men) 

Social factors (rurality; socio-economic status; supportive parent or caregiver or other; gender minority stress; 
ethnicity): No 

Baseline measure of the outcome: No 

* at initiation of puberty suppression 

Risk-of-bias judgements: Outcome / result: Physical characteristics, transgender men, breasts cup, Table 3; Physical 
characteristics, transgender women, penile length, Table 3; Physical characteristics/surgery, transgender men, 
Mastectomy - total wt resected (g) [Table 3]/ total breast volume resected [Table 4]; Physical characteristics/surgery, 
transgender women, intestinal vaginoplasty [Tables 3 & 4] 

Decide whether to proceed with a risk-of-bias assessment (screening): Yes 

Domain Judgement 

1. Bias due to confounding: 
Moderate 

(i) Confounding possible, although probably not substantial. Age: not adjusted for, and 
age at follow-up and age at initial assessment differed between groups (for the total 
sample; data for age not reported separately by sex assigned at birth or gender). Sex 
assigned at birth: no adjustment necessary as data were analysed separately for trans 
men and trans women. Social factors: education differed between groups (for the total 
sample; data not reported separately by SAB), but this and other social factors are 
unlikely to have influenced the outcome. Baseline measure of the outcome: Not 
applicable as the outcome was not measured at baseline. 

(ii) No important concerns about serious residual confounding. No concerns about the 
validity and reliability of measurement of confounding domains, no control for any 
post-intervention variables that could have been affected by the intervention, and no 
evidence of serious uncontrolled confounding (e.g., from use of negative controls). 

2. Bias in classification of 
interventions: Low 

(i) No important concerns about immortal time bias. Receipt of PS distinguishable at 
the time when follow-up commenced. 

(ii) No important concerns about misclassification (differential & non-differential). 
Receipt of PS ascertained from patient records. Unlikely that PS prescription would not 
be recorded. 

3. Bias in selection of 
participants into the study 
(or into the analysis): 
Moderate 

(i) No important concerns about immortal time bias. After the start of the intervention, 
there was no period in which outcomes were not ascertained or events were excluded 
from the analysis. 

(ii) Selection bias possible. Participants were included only if they were at least 18 at 
the point of data collection. Youth with psychosocial problems interfering with 
assessment or treatment may not be prescribed PS and, subsequently, may not have 
reattended the clinic because, for example, their mental health was poorer or they 
sought care from another clinic. 
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Domain Judgement 

4. Bias due to missing data: 
Low 

No important concerns about missing data. Only 10 of 210 (5%) eligible participants 
were excluded from the analysis. 

5. Bias in measurement of 
the outcome: Low 

No important concerns about measurement of the outcome because:  

(i) Measurement or ascertainment of the outcome is unlikely to have differed between 
intervention groups. 

(ii) Whether outcome assessors were aware of the intervention received by participants 
is unclear; however, knowledge of the intervention received is unlikely to have 
influenced outcome assessment. Because assessment of the outcome took place in a 
visit unrelated to whether the youth had received PS, having received PS was unlikely 
to affect how clinicians would assess outcomes. 

6. Bias in selection of the 
reported result: Moderate 

Selective reporting possible. There was no protocol (or statistical analysis plan) 
identified from which to determine if analyses reported were selected on the basis of 
results.  

Overall risk of bias: 
Moderate risk of bias 

Moderate risk of bias due to confounding, selection of participants into the study, and 
selection of the reported result. 

 



 

© The Author(s) for the NHMRC. 2026 Creative Commons Attribution 4.0 International License 

Effects of puberty suppression. Systematic review. Supplementary materials.   Page | 55 

OFFICIAL 

OFFICIAL 

van der Miesen 2020 

Setting: The Nethlerands (VU University Medical Center) 

Design: Retrospective cohort study (RCS) 

Confounders measured 
Age at OR pubertal stage*: Age when first attending the gender identity service or age when about to 
start gender-affirming hormones 

Sex assigned at birth: Sex assigned at birth 

Social factors (rurality; socio-economic status; supportive parent or caregiver or other; gender 
minority stress; ethnicity): Ethnicity (Dutch, non-Dutch, unknown), level of education (prevocational 
education, preparatory scholarly education, higher general continued education), parent’s marital 
status (both parents, other, unknown) 

Baseline measure of the outcome: No 

* at initiation of puberty suppression 

Risk-of-bias judgements: Outcome / result: Youth self report - internalizing, Table 2 (all); Youth self report - peer 
relations, Table 2 (all) 

Decide whether to proceed with a risk-of-bias assessment (screening): Yes 

Domain Judgement 

1. Bias due to confounding: 
Serious 

(i) Confounding possible, and potentially substantial. Age: not adjusted for, and the 
distribution of age differs across those receiving and not receiving PS. Sex assigned at 
birth: not adjusted for, but authors state that a multivariate analysis including 
assigned gender showed similar findings (results not provided). Social factors: no 
adjustment for ethnicity, level of education and parent’s marital status, but these did 
not differ importantly between groups. Baseline measure of the outcome: Not 
applicable as the outcome was not measured at baseline. 

(ii) No important concerns about serious residual confounding. No concerns about the 
validity and reliability of measurement of confounding domains, no control for any 
post-intervention variables that could have been affected by the intervention, and no 
evidence of serious uncontrolled confounding (e.g., from use of negative controls). 

2. Bias in classification of 
interventions: Low 

(i) No important concerns about immortal time bias. Receipt of PS distinguishable at 
the time when follow-up commenced. 

(ii) No important concerns about misclassification (differential & non-differential). 
Receipt of PS ascertained from patient records. Unlikely that PS prescription would not 
be recorded. 

3. Bias in selection of 
participants into the study 
(or into the analysis): 
Moderate 

(i) No important concerns about immortal time bias. After the start of the intervention, 
there was no period in which outcomes were not ascertained or events were excluded 
from the analysis. 

(ii) Selection bias possible. Participants in the PS group were included only if they were 
attending the clinic to start gender-affirming hormone treatment. Youth with 
psychosocial problems interfering with assessment or treatment may not be 
prescribed PS and, subsequently, may not have reattended the clinic because, for 
example, their mental health was poorer or they sought care from another clinic. 



 

© The Author(s) for the NHMRC. 2026 Creative Commons Attribution 4.0 International License 

Effects of puberty suppression. Systematic review. Supplementary materials.   Page | 56 

OFFICIAL 

OFFICIAL 

Domain Judgement 

4. Bias due to missing data: 
Low 

No important concerns about missing data. Only one of 451 (0.2%) eligible participants 
were excluded from the analysis for not having completed the questionnaire. 

5. Bias in measurement of 
the outcome: Low 

No important concerns about measurement of the outcome because:  

(i) Measurement or ascertainment of the outcome is unlikely to have differed between 
intervention groups. 

(ii) Outcome assessors were the youth and they were aware of the intervention 
received, but knowledge of intervention status is unlikely to have influenced outcome 
assessment. 

6. Bias in selection of the 
reported result: Moderate 

Selective reporting possible. There was no protocol (or statistical analysis plan) 
identified from which to determine if analyses reported were selected on the basis of 
results.  

Overall risk of bias: Serious 
risk of bias 

Serious risk of bias due to confounding. 

 

Risk-of-bias judgements: Outcome / result: Youth self report - internalizing, Table 3 (by sex assigned at birth); Youth 
self report - peer relations, Table 3 (by sex assigned at birth) 

Decide whether to proceed with a risk-of-bias assessment (screening): Yes 

Domain Judgement 

1. Bias due to confounding: 
Moderate 

(i) Confounding possible, although probably not substantial. Age: not adjusted for, but 
authors stated that a multivariate analysis including age, ethnicity, level of education 
and parent’s marital status showed similar findings (results not provided). Sex 
assigned at birth: no adjustment necessary as data were analysed separately for men 
and women. Social factors: not adjusted for, but authors stated that a multivariate 
analysis including age, ethnicity, level of education and parent’s marital status showed 
similar findings (results not provided). Baseline measure of the outcome: Not 
applicable as the outcome was not measured at baseline. 

(ii) No important concerns about serious residual confounding. No concerns about the 
validity and reliability of measurement of confounding domains, no control for any 
post-intervention variables that could have been affected by the intervention, and no 
evidence of serious uncontrolled confounding (e.g., from use of negative controls). 

2. Bias in classification of 
interventions: Low 

As above. 

3. Bias in selection of 
participants into the study 
(or into the analysis): 
Moderate 

As above. 

4. Bias due to missing data: 
Low 

As above. 

5. Bias in measurement of 
the outcome: Low 

As above. 
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Domain Judgement 

6. Bias in selection of the 
reported result: Moderate 

As above. 

Overall risk of bias: 
Moderate  

Moderate risk of bias due to confounding, selection of participants into the study, and 
selection of the reported result. 
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Turban 2020 

Setting: United States (cross-sectional survey of a community-recruited sample of transgender adults) 

Design: Retrospective cohort (Cross-sectional data collection; PS confirmed as received before outcome measured) 

Confounders measured 
Age at OR pubertal stage*: Current age 

Sex assigned at birth: Gender identity 

Social factors (rurality; socio-economic status; supportive parent or caregiver or other; gender minority stress; 
ethnicity): Level of family support for gender identity, sexual orientation, education level, employment status, total 
household income, relationship status 

Baseline measure of the outcome: No 

* at initiation of puberty suppression 

Risk-of-bias judgements: Outcome / result: Mental health - Past-month severe psychological distress, K6 ≥13, Tables 
2 and 3 

Decide whether to proceed with a risk-of-bias assessment (screening): Yes 

Domain Judgement 

1. Bias due to 
confounding: Serious 

(i) Confounding by critical factors possible, although probably not substantial. Age: 
included correlated variable (current age) in regression analysis. Sex assigned at birth: 
included correlated variable (gender identity) in regression analysis. Social factors: no 
social factors at baseline were included in the regression analysis. Baseline measure of 
the outcome: Not applicable as the outcome was not measured at baseline. 

(ii) No important concerns about the validity and reliability of measurement of 
confounding domains, and no evidence of serious uncontrolled confounding (e.g., from 
use of negative controls). 

(iii) Important concerns about controlling for several post-intervention variables that 
could have been affected by the intervention: current level of family support for gender 
identity, current sexual orientation, highest education level, current employment 
status, current total household income, current relationship status. 

2. Bias in classification of 
interventions: Low 

(i) No important concerns about immortal time bias. Receipt of PS distinguishable at 
the time when follow-up commenced. 

(ii) No important concerns about misclassification (differential & non-differential). 
Receipt of PS ascertained via participant self-report, as part of a survey addressing 
various aspects. Unlikely that participants would incorrectly report whether they had 
received PS or not. 

3. Bias in selection of 
participants into the study 
(or into the analysis): Low 

(i) No important concerns about immortal time bias. After the start of the intervention, 
there was no period in which outcomes were not ascertained or events were excluded 
from the analysis. 

(ii) No important concerns about selection bias. The cohort was not selected based on 
participant characteristics observed after the start of the intervention. 

4. Bias due to missing 
data: Moderate 

No important concerns about missing data on intervention status. Unclear if there was 
any missing data on the outcome or confounding variables (although it is unlikely that 
all participants completed every question in the survey). 
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Domain Judgement 

5. Bias in measurement of 
the outcome: Low 

No important concerns about measurement of the outcome because:  

(i) Measurement or ascertainment of the outcome is unlikely to have differed between 
intervention groups. 

(ii) Outcome assessors were the transgender adults and they were aware of the 
intervention received, but knowledge of intervention status is unlikely to have 
influenced outcome assessment. 

6. Bias in selection of the 
reported result: Moderate 

Selective reporting possible. There was no protocol (or statistical analysis plan) 
identified from which to determine if analyses reported were selected on the basis of 
results.  

Overall risk of bias: 
Serious 

Serious risk of bias due to confounding. 
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Zaitoon 2025 

Setting: Israel (Children and Adolescents Gender Clinic) 

Design: Uncontrolled before-after studies (including interrupted time series (ITS)) 

Confounders measured 
Age at OR pubertal stage*: No 

Sex assigned at birth: No 

Social factors (rurality; socio-economic status; supportive parent or caregiver or other; gender minority stress; 
ethnicity): No 

Baseline measure of the outcome: No 

* at initiation of puberty suppression 

Risk-of-bias judgements: Outcome / result: QTc interval, ≥ 2 months, ‘On GnRH’, Table 1 (trans females), Table 3 
(transmales) 

Decide whether to proceed with a risk-of-bias assessment (screening): No, because the study compared a single 
pre-intervention measurement with a single post-intervention measurement such that it is impossible to distinguish 
the intervention effect from a time effect 

Domain Judgement 

1. Bias due to confounding: Not assessed Not assessed. 

2. Bias in selection of participants into the study (or into the analysis): Not 
assessed 

Not assessed. 

3. Bias in selection of pre- versus post-intervention time points: Not assessed Not assessed. 

4. Bias due to missing data: Not assessed Not assessed. 

5. Bias in measurement of the outcome: Not assessed Not assessed. 

6. Bias in selection of the reported result: Not assessed Not assessed. 

Overall risk of bias: Critical Critical risk of bias due to 
confounding. 
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Supplement 4. Supplementary results 
Sensitivity analyses 

Sensitivity analysis description / 
Outcome 

No. studies; primary analysis 
effect estimate (95% CI); 𝝉𝝉𝟐𝟐 

Description of sensitivity analysis No. studies; sensitivity analysis effect 
estimate (95% CI); 𝝉𝝉𝟐𝟐 

1. Sensitivity analysis. Investigation of the robustness of the meta-analysis estimate to the assumed choice of the imputed correlation coefficient (= 0.5) in 
uncontrolled before-after studies. 

1a. Gender dysphoria 3; -0.06 (-0.25 to 0.13); 𝜏𝜏2= 0.00 Imputed correlation coefficient = 0 3; -0.06 (-0.33 to 0.21); 𝜏𝜏2= 0.00 

  Imputed correlation coefficient = 0.3 3; -0.06 (-0.28 to 0.17); 𝜏𝜏2= 0.00 

  Imputed correlation coefficient = 0.7 3; -0.06 (-0.21 to 0.09); 𝜏𝜏2= 0.00 

1b. Body image and satisfaction 3; 0.15 (-0.03 to 0.33); 𝜏𝜏2= 0.00 Imputed correlation coefficient = 0 3; 0.15 (-0.10 to 0.40); 𝜏𝜏2= 0.00 

  Imputed correlation coefficient = 0.3 3; 0.15 (-0.06 to 0.36); 𝜏𝜏2= 0.00 

  Imputed correlation coefficient = 0.7 3; 0.15 (0.01 to 0.29); 𝜏𝜏2= 0.00 

2. Sensitivity analysis. Investigation of the robustness of the meta-analysis estimate to the exclusion of studies judged to be at a critical risk of bias (RoB) 

2a. Social functioning   4; -0.30 (-0.45 to -0.15); 𝜏𝜏2= 0.00 Removal of Becker-Hebly 2021 (critical RoB) 3; -0.27 (-0.42 to -0.11); 𝜏𝜏2= 0.00 

2b. Psychological functioning 4; -0.39 (-0.68 to -0.11); 𝜏𝜏2= 0.01 Removal of Becker-Hebly 2021 (critical RoB) 3; -0.39 (-0.88 to 0.09); 𝜏𝜏2= 0.02 
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Supplement 5. Abbreviations  
Abbreviation Full term / explanation 

AFAB Assigned female at birth 

AMAB Assigned male at birth 

CI Confidence interval 

CIupper Confidence interval upper limit 

CIlower Confidence interval lower limit 

Correlation Correlation between the baseline and follow-up measure 

DSM Diagnostic and Statistical Manual of Mental Disorders 

GAC Gender affirming care 

GAH(T) Gender affirming hormone (therapy) 

GD Gender dysphoria 

GGDC Gender Guidelines Governance Committee 

GGRP Gender Guidelines Reference Panel 

GnRHa gonadotropin-releasing hormone (GnRH) agonist 

GRADE Grading of Recommendations Assessment, Development and Evaluation 

ICD International classification of diseases 

J Small-sample correction 

PS Puberty suppressants 

q1 25th percentile 

q3 75th percentile 

N/A Not applicable 

NHMRC / ONHMRC National Health and Medical Research Council / Office of the NHMRC 

N/R Not reported (used extensively in the study characteristics supplement) 

NRS / NRSI non-randomised studies of interventions 

NSW New South Wales 

NT Northern Territory 

PBS Pharmaceutical Benefits Scheme 

PICO Population(s), Intervention(s), Comparator(s), Outcome(s) 

QLD Queensland 

QoL Quality of life 

RCT / RT Randomised controlled trials /  randomised trials 

ROBINS-I Risk of bias in non-randomised studies of interventions 

SAB Sex assigned at birth 

SD Standard deviation 
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Abbreviation Full term / explanation 

SMD Standardised mean difference 

SR Systematic review 

TGA Therapeutic Goods Administration 

UK United Kingdom 

USA / US United States of America 

WHO World health organisation 

WPATH World Professional Association for Transgender Health 
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