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Abstract 

The gender-affirmative medical model uses evidence from a small number of low-quality 

studies to show puberty blockers and hormone treatment have a positive effect on teenagers’ 

mental health. Separate evidence from medical trials suggests the placebo effect on mental 

health outcomes is large and significant. This paper adds to the literature on the treatment of 

gender dysphoria by using data from comparable studies on teenagers’ mental health to assess 

whether puberty blockers and hormone treatment are better than placebo at alleviating distress. 

It looks at trials of medication specific to mental health – for example, drugs aimed at treating 

depression, irritability, schizophrenia and generalised anxiety disorder – to isolate the placebo 

effect. The data shows that the average improvement in mental health over the course of 

treatment is no bigger for gender medications than it is for placebo. The headline data, in fact, 

suggests that placebo does more for teenagers’ mental health than gender medication does, 

although we do not have the aggregate data on variance that would be needed to state this 

categorically. 

Figure 1. Effect size of gender medication vs placebo on teenagers’ mental health  

Gender medication comprises puberty blockers and/or hormone treatment for gender-questioning 
teenagers. Uses all comparable, longitudinal data since 2010. Scales are reversed where appropriate to 
show positive change. 
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Introduction 

The current evidence base on medication for gender-questioning teenagers is used to justify a 

model of “gender-affirming care”, through which children are given puberty blockers, hormone 

treatment and, later, surgery. While the wisdom of this model is starting to be examined in 

England, it remains prevalent in several other countries, including Scotland, Australia and the 

United States. Research papers make seemingly evidence-based assertions like this one: “In 

short term studies gender affirming hormone treatment with both estradiol and testosterone 

has been found to be safe and improve mental health and quality of life outcomes.” 1 But what if 

the observed, contested and relatively small differences in mental health outcomes over the 

course of treatment are nothing more, or even less, than a placebo effect? 

In medicine, a placebo effect happens when people take an inert substance that has a positive 

effect on outcomes based on their expectations or beliefs. It can also happen in psychotherapy 

when a non-specific treatment is given2, although that is outside of this paper’s scope. 

The placebo effect can be strong. It is not well understood or discussed in the case of gender 

medication3, where clinical practice is underpinned by a weak evidence base. This area of 

medicine has a combination of features that make it particularly prone to placebo effects. 

These include a celebratory media and social media promotion of the treatment model by 

prestigious clinicians, medical organisations and celebrities to a rapidly growing number of 

vulnerable young people, many with neurodevelopmental and psychiatric disorders.4 

“In a randomised controlled trial (RCT), patients are allocated into two or more 

groups. One group of patients is given an active treatment and the other a placebo 

(in a well-designed study, neither group knows which they have been given, and 

neither do their clinicians; this is called a ‘double-blind’ study). Measurements at 

the start and end of the study test whether outcomes have improved more for the 

treatment group than they have for the placebo group. If they have, and these 

results are statistically significant, the treatment is determined a success.” 

There are no experimental studies looking at whether medical treatment for gender dysphoria 

– puberty blockers and hormone treatment – work better than a placebo in helping patients to 

ameliorate their feelings of distress. Instead, we can turn to RCT data looking at outcomes in 

adolescents for other medical treatment relating to adolescent mental health conditions. Many 

meta-analyses of mental health treatments look at placebo response, or a binary representation 

 
1 Salas-Humara et al (2019). (For full details, see References section.) 

2 American Psychological Association. Placebo effect. APA Dictionary of Psychology. (accessed 24 October 2022). 

3 Clayton, A. (2022a). 

4 Clayton, A. (2022b). 

https://dictionary.apa.org/placebo-effect
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of whether individual cases responded to treatment.5 The gender dysphoria studies instead 

tend to report mean changes6, meaning that meta-analytical findings cannot directly be 

compared with them. The purpose of this research was therefore to compare the placebo 

effects of drug treatment on mental health outcomes with the effects on mental health of 

puberty blockers and hormone treatment for gender dysphoria.7  

Trials on a specific area of mental health – for example, depression – are likely to have a larger 

placebo effect than those not specifically designed to address a particular mental health area. If 

I feel depressed, for example, and I take a pill that I believe will help with this, my depression 

levels will probably fall more as a result of placebo than if I am taking a pill I believe will treat 

anxiety. In order to get around this limitation, which might otherwise make the placebo effect in 

these studies bigger than if a comparable trial were run with gender medication, I have included 

all secondary outcomes data where the relevant scales are used – for example, measures of 

anxiety included in a study on depression. I have also included all relevant studies looking at 

trials in areas of mental health not relevant to the indicators in question, such as those looking 

at irritability and schizophrenia. 

Study populations are not, and can never be, perfectly comparable. The mental health profile of 

teenagers with gender dysphoria is similar in profile, however, to those who are referred to 

health services for other mental health conditions.8 These populations can therefore reasonably 

be compared, in the absence of better data. There is a potential for the placebo effect to 

confound the effects of taking a pill with the effects of having a relationship with a clinician, but 

this is not relevant to discussion here9 – the point is to test whether gender medication has a 

positive effect on teenagers’ mental health outcomes over and above types of treatment that 

have no or little potential to cause harm (whether that’s a sugar pill or a positive relationship 

with a clinician). 

Comparing mental health treatment effects of gender medication in teenagers with placebo 

effects in comparable populations is important. This is because of the risks of long-term 

physical harm from the gender-affirming treatment approach, including effects on bone density 

levels, infertility and loss of sexual function.10 Evidence showing positive mental health impacts 

 
5 For example, Locher et al (2017). 

6 With the exception of Tordoff et al (2022), who report a binary change based on scale variables recoded into 
categorical variables. 

7 Surgical outcomes were excluded for two reasons. The first is that surgery on gender-dysphoric patients tends to 
happen (not always, but most of the time) after the age of 18, and the focus here is minor adolescents. The second is 
that, in the interests of making findings as comparable as possible, two types of drug treatment are more 
comparable than drug treatment with surgery. 

8 Zucker, K. J. (2019). 

9 Hróbjartsson et al (2011). 

10 For example Vlot et al (2017); Krishna et al (2019). 
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ought reasonably to be greater than placebo at worst, and overwhelming at best, to justify these 

physical impacts. Longitudinal studies of gender-questioning adolescents are used as the main 

evidence base to support gender-affirming medicine; despite many flaws in the design of 

individual studies,11 they are the best-quality studies on medical treatment for gender-

questioning teenagers, and the ones that are most comparable to RCTs. These studies are 

therefore the ones selected for a detailed analysis in this technical paper. 

The sensitivities of the subject area and the heat of the debate surrounding it mean that this 

analysis is likely to be subject to an unusual degree of scrutiny. In order to allow results to be 

interrogated by those who wish to do so, full data tables and search terms have been provided. 

Approach and results 

Approach 

General selection criteria 

Studies were included if they were published from 2010 onwards and were specific to 

adolescents. Searches were run using the Google Scholar platform, with additional data 

collection run through JSTOR, Ebscohost and CORE. Studies were included that were 

longitudinal in nature, taking prospective data before and after, or at the end of, treatment; and 

that took quantitative measurements, not descriptive ones. The focus was mental health 

outcomes, not behavioural ones. 

Gender medication study selection 

Studies were identified since 2010 that took a quantitative, longitudinal design and measured 

the mental health effects of puberty blockers and hormone treatment given to gender-

questioning teenagers. One study looking at surgical outcomes was excluded12 because it did 

not report findings separately for the medication element, and because it included data already 

covered in another study.13 The eight studies that met the inclusion/exclusion criteria are 

outlined in the References section.14 Although comparison groups were outlined in three of 

 
11 See the full research paper that this technical paper informs, to be published separately, for a fuller discussion. 

12 De Vries et al (2014). 

13 De Vries et al (2011). 

14 Measures of body image and/or gender dysphoria were excluded as they are not assessed as outcomes in 
comparison studies. Data on suicidal ideation and self harm was categorical, so could not be included in a 
composite mean score relating to mental health. A more detailed assessment of both these areas is offered in the 
accompanying research paper. 



 

Gender-questioning teenagers: puberty blockers and hormone treatment vs placebo page 7 

 

these studies, they were not given a placebo, so cannot be used to test the question explored in 

this paper. 

Comparator RCT study selection 

Studies were included that looked at treatment for mental health or neurodevelopmental 

conditions, and that measured mental health outcomes using one or more of the scales used 

within the gender medication studies (Beck Depression Inventory – BDI, Child Behavior 

Checklist – CBCL, Centre for Epidemiologic Studies Depression Scale – CESD, Children’s Global 

Assessment Scale – CGAS, General Well-Being Schedule – GWBS, Patient Health Questionnaire 

9 – PHQ-9, Quality of Life Enjoyment and Satisfaction Questionnaire – Short Form – QLES-Q-SF, 

Quick Inventory of Depressive Symptomatology – QIDS, Screen for Child Anxiety Related 

Disorders – SCARED, Strengths and Difficulties Questionnaire – SDQ, State-Trait Anxiety 

Inventory – STAI, Youth Self Report – YSR). Studies were included when they used medication 

(excluding food supplements) and had a placebo group. They were excluded when they 

included a comorbidity with physical illness. They were also excluded when they used a 

preventative, as opposed to treatment, approach, or when they employed an open-label 

approach (one in which both clinicians and patients know which group they are in). Studies 

looking at teenage addictions were excluded; although addictions might reasonably be seen as 

a mental health condition, there is a strong physical component that warrants exclusion from 

this particular research.  

The following search terms were employed to do the initial sift of studies prior to a final 

decision (based on the criteria above) about inclusion or exclusion: 

“Beck Depression Inventory” OR BDI OR “Child Behavior Checklist” OR CBCL OR “Center for 

Epidemiologic Studies Depression Scale” OR CESD OR CES-D OR “Children’s Global Assessment 

Scale” OR CGAS OR “General Well-Being Schedule” OR GWBS OR “Patient Health Questionnaire” 

OR PHQ-9 OR “Quality of Life Enjoyment and Satisfaction” OR P-Q-LES OR PQLES OR QLES OR Q-

LES OR “Quick Inventory of Depressive Symptomatology” OR QIDS OR “Screen for Child Anxiety 

Related Disorders” OR SCARED OR “Strengths and Difficulties Questionnaire” OR SDQ OR “State-

Trait Anxiety Inventory” OR STAI OR YSR intitle:adolescents OR intitle:youth OR intitle:"young 

people" OR intitle:adolescence intitle:RCT OR intitle:trial OR intitle:randomized OR 

intitle:randomised OR intitle:blind OR intitle:placebo placebo -intitle:protocol (2010 onwards) 

Some of the strings were run separately due to search engine character count limits. All studies 

were included if they met the criteria set out above (academic posters were excluded as they do 

not report data in sufficient detail). Fifteen studies met the final inclusion criteria, with 22 

separate measurements of relevant mental-health outcomes. 
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Data selection 

Data from the gender medication studies was excluded in the main analysis when it used a 

scale that was unavailable in comparator studies,15 although it was included in the alternative 

analysis. One scale was not named and therefore had to be excluded,16 and data on suicidal 

ideation and suicides in a separate study was excluded as it failed to use comparable 

measurement periods.17 Where different figures were offered in different parts of study papers 

on sample sizes, the ones offered in data tables on outcomes were given priority. Where 

different measurement timeframes were offered, the longest one available was selected. If 

baseline data was divided into all participants who started the study and those who completed 

it, the latter was selected. 

Data was gathered for all relevant measures across all studies on: baseline and endline sample 

sizes; baseline and endline mean scores; mean change; and standard deviations for the 

baseline mean, endline mean and mean change. In many cases, not all this data was available, 

and so a range of additional data was collected to allow the key measures to be calculated: 

standard errors; confidence intervals; and T statistics/p values relating to mean changes. A 

note was kept separately of the scale maximum for each measure. This sometimes differed by 

study; for example, some reported raw numbers and some a percentage. 

Tordoff et al (2022) was excluded from the main analysis, as data was not included in a form 

that could be compared with data from the other studies; the authors had recoded scale 

variables into categorical variables and did not report scale means. No raw data was available. 

It would be worth including in any future meta-analysis if original data tables can be sourced 

from the study authors. 

Analysis 

Main analysis 

Cohen’s d, which measures the difference between two means in a standardised way, was used 

to calculate effect sizes for the gender medication and placebo groups. While Cohen’s d is 

more commonly used to show the effect size between groups (comparing endline means of 

treatment groups vs placebo groups), it was used here to test the effect size of gender 

medication vs placebo by assessing baseline to endline mean differences, rather than raw 

endline mean scores. These groups had different baseline scores, so the within-group mean 

difference is the object of interest, not the raw endline mean score. If effect sizes for a given 

 
15 The following scales were excluded on this basis: CBCL/YSR, GWBS, PHQ-9, SDQ and STAI. 

16 Suicidal ideation – Achille et al (2020). 

17 Kuper et al (2020). 
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mental health measure are similar for gender medications and placebo, it is likely that gender 

medication is no more effective than placebo; similarly, a larger effect size for one treatment 

approach is likely to show that it is more effective than the other one (this last point cannot be 

tested, though, in the absence of aggregate data on variance). 

In many cases, especially for the gender medication studies, SDs were not available for the 

mean change, and alternative data was used to calculate them. This alternative data included 

standard errors (SE), confidence intervals relating to the mean change and p values of 

statistical tests relating to the mean change. Cochrane’s guidance18 was used to calculate 

mean change SDs where data was missing, with small adjustments where necessary to take 

account of the focus on within-group change, not between-group raw scores. Correlation 

coefficients were calculated and used to impute mean change SD in four cases within the 

gender medication studies. Five measures with missing data from comparator studies had to 

be excluded. Details of adjustments are available in the appendices, as are the key formulae 

used. 

Data was separated into areas relating to the five comparable scales: psychological functioning 

(CGAS), quality of life (QLES), anxiety (SCARED) and depression (BDI/QIDS). The BDI and QIDS 

data were merged into a single indicator for depression to reduce potential bias due to small 

samples.  

The baseline and endline mean averages for each area of well-being were calculated by 

weighting each mean by the sample size, and the pooled standard deviation of the mean 

change was calculated as follows: 

Finally, Cohen’s d was used to calculate the within-group effect size for each of the four areas: 

An alternative analysis was conducted to verify if the findings held under different conditions, in 

which all gender medication measures were included (not just those that used scales available 

in comparator studies). Where more than one measure of mental health outcome was available 

within a single study, data was weighted accordingly to ensure teenagers who responded to 

 
18 Higgins et al (2022). 
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more than one mental health survey were not over-represented in the final analysis. Cohen’s d 

was conducted on the weighted samples at an aggregate level within groups. 

Results 

Main analysis 

The tables and diagrams underneath demonstrate that gender medication is no better than 

placebo for teenagers’ mental health. The effect size of gender medication is the same as 

placebo on teenagers’ anxiety, and it is less than that of placebo on psychological functioning, 

quality of life and depression.  

Table 1. Effect sizes, main analysis 

Area of mental health Gender medications Placebo 

Psychological functioning 0.52 0.65 

Quality of life 0.25 0.42 

Anxiety 0.25 0.25 

Depression 0.55 1.00 

Average 0.39 0.58 

 

Table 2. Psychological functioning 

Measure Gender medications Placebo 

Pooled standard deviation 10.8 12.6 

Average baseline mean 64.7 46.2 

Average endline mean 70.2 54.4 

Effect size 0.52 0.65 
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Figure 2. Forest plot: psychological functioning  
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Table 3. Quality of life 

Measure Gender medications Placebo 

Pooled standard deviation 42.2 13.6 

Average baseline mean 61.5 48.9 

Average endline mean 72.0 54.7 

Effect size 0.25 0.42 

 

Figure 3. Forest plot: quality of life  
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Table 4. Anxiety 

Measure Gender medications Placebo 

Pooled standard deviation 15.3 15.5 

Average baseline mean 32.4 40.0 

Average endline mean 28.6 36.1 

Effect size 0.25 0.25 

 

Figure 4. Forest plot: anxiety  

 

Table 5. Depression 

Measure Gender medications Placebo 

Pooled standard deviation 4.7 6.5 

Average baseline mean 9.2 19.2 

Average endline mean 6.6 12.7 

Effect size 0.55 1.00 
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Figure 5. Forest plot: depression  

 

Alternative analysis 

This table shows the effect size when all gender measures are included, including those on non-

comparable scales. Data has been weighted within each group (gender medication vs placebo) 

by sample size, and scales have been reversed where needed for comparability. As with the 

scale-matched data in the main analysis, the overall effect size of gender medications is less 

than that of placebo. 

Table 6. Alternative analysis 

Measure Gender medications Placebo 

Pooled standard deviation 14.5 12.8 

Average baseline mean 42.0 45.5 

Average endline mean 47.2 53.0 

Effect size 0.36 0.59 
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Limitations 

• The comparator studies include RCTs that are not double blinded. When clinicians and/or 

patients know that an active drug has been prescribed, the patients are more responsive to 

treatment. The placebo effect is therefore bigger in studies that are truly blind. There was 

not enough data to limit the selection of comparison studies here to only those that were 

truly double blinded, but the placebo effect in comparison studies might be even larger if 

there were enough studies to limit the inclusion criteria in this way.19 

• Selection of search terms may have excluded some relevant studies; others may have been 

excluded due to the search platform selected. The search was comprehensive, but not 

exhaustive, as it only used one platform. Google Scholar was selected due to its superior 

performance compared to many alternatives in finding citations (88% of all those 

available).20 It is recommended that an academic team conducts a full meta-analysis in this 

area, using a range of alternative platforms for full coverage. 

• The effects of psychotherapy were not always accounted for. They were confounded in four 

of the seven main gender medication studies, and there was an element of confounding in 

some of the comparator RCTs too. However, as this was a limitation across both groups, it 

is unlikely to have a strong effect on the comparisons between them.  

• In some cases, mean scores were converted into mean T scores,21 not displayed as raw 

data. This will have affected comparability. 

• There was insufficient data to calculate the standard deviation relating to the mean change 

in all cases, so correlation coefficients based on studies with more data had to be used for 

some calculations. The correlation coefficient average was 0.63; if it is higher in reality, the 

effect size of gender medication will be higher than stated here, and if it is lower, the effect 

size will be lower. 

• The usual caveats relating to correlation and causality apply. We cannot say that changes in 

mental health are a direct result of a particular intervention, although the experimental 

design of RCTs means that we can have more confidence in the causal relationship than we 

can in the non-experimental longitudinal studies that are used to interrogate gender 

medication. 

• Teenage-onset gender dysphoria is a relatively recent phenomenon. Even using a cut-off of 

2010 for study selection, many recent studies include only children whose dysphoria started 

earlier in childhood. This data may not therefore be directly relevant to those whose 

dysphoria began later. 

 
19 Kirsch, I. (2019). 

20 Martín-Martín et al (2021). 

21 For example, de Vries et al (2011). 
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• Scale maximums and minimums were often not given within the original research papers, 

and had to be sourced from elsewhere. It is possible that researchers may have deviated 

from the sources used in their scoring approach. This limitation affects scales that were 

reversed for the alternative analysis. 

• Populations may not all be independent; for example, it is likely that there is some overlap 

between the data from Costa et al (2015) and Carmichael et al (2021), but it was not made 

clear, so a decision could not be made on whether to include or exclude it. 

• In some cases, a revised version of a particular scale was used in different studies. A 

decision was made to include all instances of the same scale in order to keep the pool of 

included studies at a reasonable size, but certain questions may have been slightly different. 

• The quality of the evidence in the gender medication studies is poor. There are small sample 

sizes, high levels of attrition, meaningless comparison groups and a degree of obfuscation 

in reporting of results. Any related analysis, including this one, is limited by the 

shortcomings of the primary studies. More details of these issues are set out in the 

accompanying paper. Some of the comparator studies also suffer from small sample sizes. 

Potential critiques  

Some of the mental health outcomes under review aren’t intended as primary outcomes of 

gender-affirming medicine.  

In order to deal with this potential limitation, comparison studies – in addition to including 

primary mental health outcome measurement – include all those for which mental health 

outcomes have been measured as secondary outcomes. In other words, the comparison data 

includes that for which particular mental health outcomes might not have been anticipated – 

looking at anxiety outcomes in a study on depression medication, for example.22 

The evidence base is insufficient to be able to draw firm conclusions from it. 

The evidence base is certainly limited and peppered with caveats. Those who make such a 

critique may wish to apply it to the evidence base for medical treatment for gender-questioning 

teenagers, and decide whether a treatment that causes physical harm is justifiable on such a 

limited evidence base. 

If you re-ran the analysis using a different technique, you might get different findings. 

Full transparency in the approach and accompanying data tables has been given here to allow 

people to re-run the analysis or to amend the approach as appropriate. I have re-run the data in 

four different ways to test whether the findings would hold under different conditions. Under 

 
22 Li et al (2022). 
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each scenario, the placebo effect is greater than the effect of gender medication on mental 

health outcomes. 

As it isn’t a meta-analysis, key comparator studies may have been missed. 

The review is certainly not exhaustive; it represents a first attempt to define the state of the 

evidence base, and I hope that follow-up studies will add a meta-analytical component. It is my 

view, though, that any bias will lie in the same direction in both gender medicine and 

comparator studies, as I have used the same search platform for both, and ensured the same 

scales are used and that data is weighted to support comparability. Adding other search 

platforms may correct for small biases, but I don’t anticipate they will change the headline 

findings. 

It hasn’t been peer reviewed. 

Formal peer review happens as part of the journal publication process. It is not something that 

can be undertaken by an independent researcher for both financial and logistical reasons. My 

hope is that this technical paper, representing a first pass at the data, will be picked up by an 

academic team and taken through this process, with my input. In the meantime, it has been 

informally peer reviewed by academic colleagues. 

Conclusions 

Analysis of current research demonstrates that gender medications, in the form of puberty 

blockers and hormone treatment, are not any better than taking a placebo in positively affecting 

teenagers’ mental health. The limited available data suggests they may be worse. 

Follow-up research in this area is urgently needed, including a full meta-analysis. Sourcing 

original data tables from study authors would be worthwhile. This would allow tests to be run 

for statistically significant differences in mental health outcomes between groups.  
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Additional tables 

Table 7. Main analysis 

Study GM/P Scale 
Sample 

size BL 

Sample 

size EL 

BL 

mean 

EL 

mean 
Change 

Change 

SD 

Calcs* 

used 

for SD? 

Achille et al (2020) GM QLES-Q 50 50 61.5 72 10.5 42.2 * 

Carmichael et al (2021) GM CGAS 42 12 62.9 66 3.1 7.8 ** 

Costa et al (2015) GM CGAS 101 35 58.72 67.4 8.68 14.0 * 

De Lara et al (2020) GM BDI 23 23 19.3 9.7 9.5 2.9  

De Vries et al (2011) GM BDI 41 41 8.31 4.95 3.36 7.0 * 

De Vries et al (2011) GM CGAS 41 41 70.24 73.90 3.66 7.9 * 

Kuper et al (2020) GM SCARED 102 102 32.4 28.6 3.8 15.8 ** 

Kuper et al (2020) GM QIDS 118 118 9.4 7.3 2.1 4.4 ** 

Kuper et al (2020) GM QIDS 125 125 5.8 5.9 -0.1 3.6 ** 

Berk et al (2020) P QIDS 42 37 17.7 12.3 5.4 N/A  

Berk et al (2020) P QLES-Q 42 37 34.6 50 15.4 N/A  

Correll et al (2022) P CGAS 18 18 47.4 50.1 2.7 12.3  

Correll et al (2022) P CGAS 94 94 43.3 49.8 6.5 11.6  

Correll et al (2022) P QLES-Q 18 18 52.9 49.4 -3.5 11.9  

Correll et al (2022) P QLES-Q 94 94 52.4 53.1 0.7 13.6  

Davey et al (2019) P QIDS 77 77 17.0 11.0 6 5.1 * 

Davey et al (2019) P QLES-Q 77 77 36.5 48.4 11.9 14.1 * 

Delbello et al (2017) P CGAS 170 170 49.5 58.8 9.3 12.9  

Delbello et al (2017) P QLES-Q 170 170 49.7 57.6 7.9 14.3  

Findling et al (2012) P CGAS 73 73 41.8 51.78 9.98 13.1  

Goldman et al (2017) P CGAS 112 112 43.9 50 6.1 11.6  

Goldman et al (2017) P QLES-Q 112 112 52.5 53.9 1.4 13.8  

Ichikawa et al (2017) P CGAS 45 45 42.3 46.8 4.5 9.4  

Li et al (2022) P BDI 14 14 31.29 22.219 9.071 11.6 * 

Li et al (2022) P SCARED 14 14 48.43 45.43 3 18.2 * 

McDougle et al (2022) P SCARED 10 10 28.1 23 5.1 10.5 * 

Murphy et al (2017) P CGAS 14 14 49.07 52.68 3.61 N/A  

Murphy et al (2017) P SCARED 14 14 20.43 21.97 -1.54 N/A  

Robb et al (2010) P QLES-Q 62 61 49.5 59.8 10.3 10.9  

Singh et al (2011) P CGAS 51 51 48.8 53.8 5 13.82  

Strawn et al (2015) P CGAS 137 133 48.6 60.8 12.2 13.8  

Towbin et al (2020) P CGAS 26 26 42.9 47.2 4.3 N/A  
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Data has been rounded in the data tables, but full, unrounded figures were used in the data 

calculations; there may be minor variations in results if using the data tables rather than the 

original data. 

Sample sizes are taken from endline measurement points; baseline figures are higher due to 

attrition. GM: gender medication studies (puberty blockers and/or hormone treatment) | PBO: 

placebo (from comparator studies) | BL: baseline | EL: endline | SD: standard deviation |  

*A calculation was necessary to calculate the SD of the mean change that was more than just 

using the standard error/sample size. 

**A correlation coefficient was necessary to calculate the SD.  

Note that repeated measures for Correll et al (2022) show different groups within the same 

study, and should be treated as independent when looking at the same scale. 

Measures that had to be left out of the analysis due to absence of mean change SD data are 

shown in grey. 
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Table 8. Alternative analysis 

Study GM/P Scale 
Scale 

reversed? 

Sample 

size EL 

Adjusted 

EL 

sample 

BL 

mean 

EL 

mean 
Change 

Change 

SD 

Achille et al (2020) GM QLES-Q  50 16.7 61.5 72 10.5 42.2 

Achille et al (2020) GM CESD-R Y 48 16.0 39.6 47.1 7.5 13.0 

Achille et al (2020) GM PHQ-9 Y 49 16.3 19.2 22.75 3.6 6.6 

Allen et al (2019) GM GWBS  47 47 61.7 70.23 8.5 13.6 

Carmichael et al 

(2021) 

GM CGAS  12 4.0 62.9 66 3.1 8.4 

Carmichael et al 

(2021) 

GM CBCL* Y 11 3.7 20.6 18.5 -2.1 8.6 

Carmichael et al 

(2021) 

GM YSR* Y 15 5.0 27.1 25.1 -2.0 5.8 

Costa et al (2015) GM CGAS  35 35 58.72 67.4 8.7 14.0 

De Lara et al (2020) GM BDI Y 23 5.75 44.7 54.3 9.6 2.9 

De Lara et al (2020) GM SDQ** Y 23 5.75 5.8 7.6 1.8 2.3 

De Lara et al (2020) GM STAI-S Y 23 5.75 47.7 64.2 16.5 20.9 

De Lara et al (2020) GM STAI-T Y 23 5.8 48 62.5 14.5 18.3 

De Vries et al (2011) GM CGAS  41 8.2 70.24 73.90 3.7 7.9 

De Vries et al (2011) GM BDI Y 41 8.2 92.7 96.05 3.4 6.4 

De Vries et al (2011) GM CBCL* Y 54 10.8 20.0 26.54 6.5 13.8 

De Vries et al (2011) GM STAI Y 41 8.2 41.57 43.05 1.5 8.6 

De Vries et al (2011) GM YSR* Y 54 10.8 25.0 31.22 6.3 13.2 

Kuper et al (2020) GM QIDS Y 118 39.3 18.6 20.7 2.1 4.2 

Kuper et al (2020) GM QIDS Y 125 41.7 22.2 22.1 -0.1 3.5 

Kuper et al (2020) GM SCARED Y 102 34.0 50.6 54.4 3.8 15.3 

Correll et al (2022) P CGAS  18 9 47.4 50.1 2.7 12.3 

Correll et al (2022) P CGAS  94 47 43.3 49.8 6.5 11.6 

Correll et al (2022) P QLES-Q  18 9 52.9 49.4 -3.5 11.9 

Correll et al (2022) P QLES-Q  94 47 52.4 53.1 0.7 13.6 

Davey et al (2019) P QLES-Q  77 38.5 36.5 48.4 11.9 14.1 

Davey et al (2019) P QIDS Y 77 38.5 11.0 17 6.0 5.1 

Delbello et al (2017) P CGAS  170 85 49.5 58.8 9.3 12.9 

Delbello et al (2017) P QLES-Q  170 85 49.7 57.6 7.9 14.3 

Findling et al (2012) P CGAS  73 73 41.8 51.78 10.0 13.1 

Goldman et al 

(2017) 

P CGAS  112 56.0 43.9 50 6.1 11.6 
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Goldman et al 

(2017) 

P QLES-Q  112 56.0 52.5 53.9 1.4 13.8 

Ichikawa et al 

(2017) 

P CGAS  45 45.0 42.3 46.8 4.5 9.4 

Li et al (2022) P BDI Y 14 7.0 32.7 41.781 9.1 11.6 

Li et al (2022) P SCARED Y 14 7.0 34.57 37.57 3.0 18.2 

McDougle et al 

(2022) 

P SCARED Y 10 10.0 54.9 60 5.1 10.5 

Rob et al (2010) P QLES-Q  61 61 49.5 59.8 10.3 10.9 

Singh et al (2011) P CGAS  51 51 48.8 53.8 5.0 13.82 

Strawn et al (2015) P CGAS  133 133 48.6 60.8 12.2 13.8 

 

Sample sizes are taken from endline measurement points; baseline figures are higher due to 

attrition. GM: gender medication studies (puberty blockers and/or hormone treatment) | PBO: 

placebo (from comparator studies) | BL: baseline | EL: endline | SD: standard deviation | 

*internalising sub-scale; **emotional sub-scale.  

Note that repeated measures for Correll et al (2022) show different groups within the same 

study, and should be treated as independent when looking at the same scale. 

Measures that had to be left out of the analysis due to absence of mean change SD data can be 

found in the first table in this section, under the main analysis. 

Appendices 

Additional analysis notes 

Assumptions 

Normal distributions were assumed for all variables. This was checked by looking at confidence 

intervals, where available, and where they sat in relation to the mean. The average of the 

confidence intervals of the mean change in relation to the mean change itself did not vary by 

more than 3% of a single SD, making the assumption hold true for the variables for which data 

was available. It should be noted, though, that confidence intervals (as original study data, as 

opposed to ones calculated using standard error/t distribution data) were not available for the 

majority of studies. 

In several cases in the alternative analysis, the p value of the mean change was reported to be 

>0.001. The p value was necessary in calculating the SD of the mean change, as this was not 
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reported in any of the additional measures that formed part of this analysis. In the absence of a 

precise figure, 0.001 was used. 

Calculating SDs with missing data 

Where a standard error (SE) of the mean change was available, the following formula was used 

to calculate the SD: 

Where a confidence interval (CI) of the mean change was available, the formula was as follows, 

where UL is the upper limit of the confidence interval, and LL is the lower limit (T was calculated 

using the TINV function [=TINV, 0.05, DF], where DF = degrees of freedom, as sample sizes were 

too small to use the standard 3.92 denominator): 

Where the p value of the mean change was available, the T statistic was calculated as follows: 

[=TINV, p, DF], and the SE was calculated as shown below, then used to calculate the SD as 

shown previously: 

Confidence intervals of the mean change, where they were not available from the original 

studies, were calculated using standard errors as below (for the purposes of later creation of 

forest plots). As with the earlier note on creation of a t statistic, the TINV function was used – 

with the 95% confidence interval and relevant degrees of freedom – in place of the standard 

1.96 figure, as sample sizes were too small to use the standard figure. 

There were four measures in the gender medication group for which data on mean difference 

standard deviations were missing and for which no alternative data was available that would 

have allowed these to be calculated (95% CIs of the mean difference, p values relating to the 

mean change, SE of the mean change, etc). In these cases, correlation coefficients were 

calculated for the comparable studies for which data was available, using the approach outlined 

in Cochrane’s guidelines. There were four GM measures that had the necessary data to 
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calculate this, or for which the necessary data could be calculated: standard deviations for the 

baseline mean, the endline mean and the mean difference. The formula used was as follows: 

The average of the four correlation coefficients (Corra) was used to impute the SD of the 

baseline to endline change for the four measures in the gender medication group with missing 

data using the following approach: 

There were no comparator studies that had all the information needed to calculate a correlation 

coefficient; most were missing the endline standard deviation. The five measures with missing 

data from comparator studies therefore had to be excluded. 

In the alternative analysis, three out of the 11 additional measures required a correlation 

coefficient to calculate the SD of the mean change. Five additional measures had the data 

needed to calculate a correlation coefficient. My original intention was to add these into the 

original four correlation coefficients, but two of the additional five measures had a high, 

negative coefficient. This made the average correlation coefficient much smaller than in the 

main analysis (0.10, as opposed to 0.63). A decision was made to keep to the original average 

of 0.63 – selecting the smaller coefficient would make it more likely that a smaller effect size 

was found for the gender medication, and I wanted to make sure that all close calls favoured 

the gender medication effect (making the findings more robust in the face of potential 

criticism/scrutiny by proponents of gender-affirming medical care). 

Transformations 

In the alternative analysis, some scales showed a positive effect through an increase between 

baseline and endline scores (CGAS, GWBS, QLES) and others showed a positive effect through 

a decrease between baseline and endline scores (BDI, CBCL, CESD-R, PHQ-9, QIDS, SCARED, 

STAI). The latter set of scales were reversed in order to make them comparable with the former 

set in the pooled analysis. 

Where more than one measure of mental health outcome was available within a single study in 

the alternative analysis, data was weighted accordingly to ensure that the same individual who 

responded to more than one mental health measure was not over-represented in the final 

analysis. For example, Kuper et al (2011) used three different measures: QIDS (self-report), 

QIDS (clinician report) and SCARED, with an original endline sample size of 118, 125 and 102 



 

Gender-questioning teenagers: puberty blockers and hormone treatment vs placebo page 30 

 

respectively. Each sample size was divided by the total of the three figures to get the proportion 

of the total study sample it represented, then multiplied by the average of the three figures to 

get an adjusted sample size. The final adjusted sample sizes in this example were 39.3, 41.7 

and 34.0 (total: 115, which is the average sample size of the three original figures). 

Rationale for merging BDI and QIDS 

There was only a single study with 14 participants for the BDI comparator group, and a single 

study with 77 participants in the QIDS comparator group. Having only one comparator study in 

each group increases the risk of bias, especially for the BDI group as so few people took part. 

All other scales had at least two studies included in the comparator analysis. Merging them had 

the additional benefit of making reporting more straightforward, as depression (as with the 

other areas of general psychological functioning, quality of life and anxiety) could be reported at 

an aggregate level, instead of by individual scale, making it more accessible to a lay readership. 

The downside of this approach is that the scales have a different maximum score. (This lack of 

a decent-sized sample is, of course, a consistent limitation of the gender medication studies 

too, and one that lends weight to the premise of this paper’s analysis.) 

Data availability and study notes 

Gender medication studies 

 
  Key data Notes 

Achille et al (2020) QLES, 

CESD, PHQ 

BLM, p value of mean 

change, ELM 

 

Allen et al (2019) GWBS BLM, BLM SE, ELM, 

ELM SE 

 

Carmichael et al (2021) CGAS, 

CBCL, YSR 

BLM, BLM CIs, ELM, 

ELM CIs 

 

Costa et al (2015) CGAS BLM, BLM SD, t 

distribution, ELM, ELM 

SD 

 

de Lara et al (2020) BDI, SDQ, 

STAI-S, 

STAI-T 

BLM, BLM SD/SE, p 

value of mean change, 

SE of mean change 

(BDI/STAI-T only), 

ELM, ELM SD/SE 

When de Lara et al (2020) reported 

on SDQ, they stated the figures they 

gave were SD. However, these 

figures were assumed in the analysis 

to be SE, given their size and how 

they compared with other reported 

SDs in the same paper. STAI-T was 

calculated in the same way as STAI-

S for comparability (SE of mean 

change was available only for STAI-

T). An assumption was also made 
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that 0.6 was the standard error of 

the mean change for BDI. This was 

not made clear in the reporting, but it 

is too small to be a confidence 

interval or a standard deviation. The 

data tables gave a mean change of 

9.6, but a mean change of 9.5 was 

reported in the text. The latter has 

been used in the analysis, on the 

assumption that the difference was 

due to rounding in the data tables. 

de Vries et al (2014) BDI, CGAS, 

CBCL, YSR, 

STAI 

BLM, BLM SD, f 

statistic, p value of 

mean change, ELM, 

ELM SD 

 

Kuper et al (2020) SCARED, 

QIDS x 2 

BLM, BLM SD, ELM, 

ELM SD 

There were two measures of QIDS 

(self-report and clinician report). 

These were combined, as the 

measures covered the same 

individuals. The sample size varied 

slightly, so weighted baseline and 

endline means were calculated, and 

a measure of pooled standard 

deviation of the mean change was 

derived. 

BLM: baseline mean | ELM: endline mean | SD: standard deviation | SE: standard error | CI: confidence 
interval 

Comparator studies 

 
  Key data Notes 

Berk et al (2020) QIDS, QLES BLM, BLM SD, ELM, 

ELM SD 

In the absence of correlation 

coefficients for comparator studies, 

there was insufficient data to 

calculate the mean change SD, so 

this study was excluded from the 

final analysis. 

Correll et al (2022) CGAS, 

QLES 

BLM, BLM SD, mean 

change, mean change 

SE 

There were two separate groups of 

participants within the same study. 

This has been accounted for in the 

analysis. 

Davey et al (2019) QIDS, QLES BLM, BLM SD, mean 

change, CIs of mean 

change 
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Delbello et al (2017) CGAS, 

QLES 

BLM, BLM SD, mean 

change, mean change 

SE 

 

Findling et al (2012) CGAS 

 

BLM, BLM SE, mean 

change, mean change 

SE, CIs of mean 

change 

 

Goldman et al (2017) CGAS, 

QLES 

BLM, BLM SD, mean 

change, mean change 

SE 

 

Ichikawa et al (2017) CGAS BLM, BLM SE, mean 

change, mean change 

SE 

 

Li et al (2022) BDI, 

SCARED 

BLM, BLM SD, mean 

change, CIs of mean 

change 

Mean changes and related 

confidence intervals were reported 

graphically, not numerically. The 

linked numbers were therefore 

estimated using the graphs, so may 

not be 100% accurate. 

McDougle et al (2022) SCARED BLM, BLM SD, mean 

change, CIs of mean 

change 

 

Murphy et al (2017) CGAS, 

SCARED 

BLM, BLM SE, ELM, 

ELM SE 

As with Berk et al, there was 

insufficient data to calculate the 

mean change SD, so this study was 

excluded from the final analysis. 

Robb et al (2010) QLES BLM, BLM SD, mean 

change, mean change 

SE 

 

Singh et al (2011) CGAS BLM, BLM SD, mean 

change, mean change 

SD 

 

Strawn et al (2015) CGAS BLM, BLM SD, mean 

change, mean change 

SE 

 

Tobin et al (2020) CGAS BLM, BLM SE, ELM, 

ELM SE 

As with Berk et al, there was 

insufficient data to calculate the 

mean change SD, so this study was 

excluded from the final analysis. 

BLM: baseline mean | ELM: endline mean | SD: standard deviation | SE: standard error | CI: confidence 
interval 
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