
Comment on Turban et al. 2022: Estrogen is associated with greater suicidality among 

transgender males, and puberty suppression is not associated with better mental health 

outcomes for either sex 

 

Michael Biggs 

Department of Sociology, University of Oxford 

19 January 2022 

 

 

 

Using an online survey of Americans who identified as transgender, nonbinary, or cross-

dressers, Turban et al. (2022) find that respondents who accessed cross-sex hormones are less 

likely to report suicidal ideation and severe psychological distress than those who desired but 

did not access those hormones. The analysis assumes that the effect of estrogen on males is the 

same as the effect of testosterone on females. This assumption is falsified by reanalysis of the 

dataset. Controlling for other variables, females who took testosterone report better outcomes 

than those who did not, but males who took estrogen are more likely to plan suicide, to attempt 

suicide, and to require hospitalization for a suicide attempt. Reanalysis also shows that puberty 

suppression has no statistically significant effect on mental health, which refutes Turban et al.’s 

(2020) previous claim. 
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Using a large online survey of Americans who identified as transgender, nonbinary, or cross-

dressers, Turban et al. [1] find that “people who accessed GAH [cross-sex hormones] during 

early or late adolescence had a lower odds of past-month suicidal ideation and past-month severe 

psychological distress in adulthood, when compared to those who desired but did not access 

GAH [cross-sex hormones], after adjusting for a range of potential confounding variables.” They 

also find that respondents who started these hormones as adults had higher odds of binge 

drinking and of illegal drug use—though this finding does not appear in the abstract, introduction 

or conclusion. This article is the latest to mine the United States Transgender Survey (USTS) [2–

7]. This data source has serious deficiencies [8,9]. The survey was not representative of the 

transgender population. In addition, the survey excluded individuals who no longer identified as 

transgender, the group most likely to be harmed by cross-sex hormones [10,11]. Although cross-

sex hormones are supposed to be a treatment for “persistent, well-documented gender 

dysphoria,” the survey asked no questions about gender dysphoria [12]. Finally, the data are 

retrospective, and so any positive association between mental health and endocrinological 

interventions could simply indicate that clinicians were reluctant to prescribe those interventions 

for patients with poor mental health. After all, the World Professional Association for 

Transgender Health’s Standards of Care states that a prerequisite for prescribing cross-sex 

hormones is that “significant medical or mental health concerns … must be reasonably well-

controlled” [12]. 

Turban et al’s article raises three questions. The first is why “the range of confounding 

variables” omits interventions which have been identified in other published studies using the 

same data—including those with shared authors—as having positive associations with the same 

outcomes. According to Almazan and Keuroglian, for example, respondents who had undergone 

surgeries like double mastectomy and vaginoplasty reported better mental health [7]. Why, then, 

is this variable omitted by Turban et al.? Conversely, a previous article by Turban et al. claimed 

to find a positive association between puberty suppression (Gonadotropin-Releasing Hormone 

agonist) and mental health—but this did not control for cross-sex hormones [5]. The current 

article includes pubertal suppression as a confounding variable, but omits to report the result. I 

will report that it has no statistically significant effect on mental health, which refutes their 

earlier finding. 
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The second question is why the effect of estrogen on males is assumed to be identical to the 

effect of testosterone on females. Testing this assumption, I will demonstrate that the 

associations differ significantly in magnitude—and for some outcomes, the direction of the 

association diverges. Males who took estrogen are more likely to plan suicide, to attempt suicide, 

and to require hospitalization for a suicide attempt. The third question is posed by the authors’ 

analytical strategy of restricting the control group to respondents who wanted cross-sex 

hormones. Why not also compare respondents who did not want such hormones? I will 

demonstrate that not wanting cross-sex hormones is associated with better outcomes for males 

than taking estrogen.  

 

METHODS 

Turban et al. analyze several binary outcomes. One is extreme psychological distress in the past 

month (13 or more on the Kessler-6 scale), which is a proxy for severe mental illness. Another is 

suicidality in the past 12 months, measured by a sequence of questions, starting with “did you 

seriously think about trying to kill yourself?” and ending with “Did you stay in a hospital 

overnight or longer because you tried to kill yourself?” These responses are treated as separate 

binary variables. (The responses should be treated as a single ordinal variable, but my analysis 

follows the authors’ method.) The final pair of outcomes are binge drinking and illicit drug use. 

These are not analyzed here because Turban et al.’s findings for these outcomes undermine their 

own argument. 

Turban et. al initially define three treatment groups according to the age at which cross-sex 

hormones commenced: 14 or 15; 16 or 17; 18 and over. They find no statistically significant 

difference between the two younger groups and so I combine them. Their control group 

comprises respondents who wanted cross-sex hormones but had never obtained them. I will also 

compare another control group, respondents who did not want cross-sex hormones. The authors 

select different subsets of control variables in each statistical model, drawing from the following: 

sex, race, age, education, employment status, household income, sexual orientation, gender 

identity (transgender, nonbinary, or cross-dresser), support from family, relationship status, 

experiencing harassment for being transgender at school, and having a professional “try to stop 

you being trans.” I will consistently use all these control variables in each model. 
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Turban et al.’s analysis is impossible to replicate exactly because they do not provide 

sufficient details of their coding and analysis. For example, they do not state whether they use 

sampling weights. (The authors have twice previously not replied to my requests to provide their 

do-files.) My analysis uses the “standard survey weight” provided by USTS, which rebalances 

the suspiciously large number of respondents who claimed to be 18 years of age and the 

overrepresentation of whites. There are odd discrepancies between the raw frequencies reported 

by Turban et al. and the USTS dataset. According to the authors, 119 respondents reported 

beginning cross-sex hormones at age 14 or 15. But for the question “At what age did you begin 

hormone treatment” (Q12.10), 27 respondents answered at age 14, and 61 answered at age 15, 

summing to 88. How did the authors obtain an additional 31 observations? It is not due to the 

imputation of missing values because the authors drop observations with missing values; the 

same procedure is followed here. 

 

RESULTS 

Using the sample defined by Turban et al., Table 1 compares 381 respondents who had started 

cross-sex hormones in adolescence and 11,137 who had started in adulthood with 7,468 who 

wanted these hormones but had never used them. Differences between age groups are minimal 

and are not statistically significant (testing differences between coefficients, p = .55 … .73), 

which is not surprising seeing that relatively few commenced cross-sex hormones under the age 

of 18. Controlling for the other variables, respondents taking cross-sex hormones are 

significantly less likely to suffer severe distress and to entertain suicidal thoughts than 

respondents who wanted them. These results therefore replicate Turban et al.’s headline results. 

Furthermore, respondents who commenced cross-sex hormones in adulthood are less likely to 

plan suicide. Besides cross-sex hormones, the other endocrinological intervention is puberty 

suppression. Controlling for other variables, having taken puberty blockers has no statistically 

significant association with any outcome. This reveals that Turban et al.’s earlier finding from 

the USTS—which did not control for cross-sex hormones—is not robust [5]. 

Table 2 tests the authors’ assumption that testosterone for females is the same as estrogen for 

males. (The effect of puberty suppression does not differ by sex.) The assumption is falsified. 

After controlling for other variables, every outcome’s association with testosterone differs 

significantly from its association with estrogen (testing differences between coefficients, p = .004 
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for severe distress, p = .035 for suicide attempt requiring hospitalization, and p < .001 for other 

outcomes). Testosterone is consistently associated with better outcomes. Estrogen is associated 

with a lower probability of severe distress, but also with a higher probability of planning, 

attempting, and being hospitalized for suicide. The latter outcome is particularly disturbing: 

males who took estrogen have almost double the adjusted odds of a suicide attempt requiring 

hospitalization. 

Table 3 adds respondents who did not want (and had not taken) cross-sex hormones as a 

separate control group, numbering 4,956. Compared to respondents who wanted but had not 

obtained cross-sex hormones, and adjusting for other variables, these respondents are less likely 

to suffer severe distress, less likely to have suicidal thoughts, and less likely to plan suicide. The 

comparison between these respondents and the respondents taking cross-sex hormones differs by 

sex. For females, those who took testosterone are less likely to be severely distressed and to plan 

and attempt suicide than those who did not want testosterone (testing differences between 

coefficients, p = .002, p = .02, p = .02 respectively). For males, however, those who took 

estrogen are more likely to be suicidal than those who did not want estrogen (testing differences 

between coefficients, p < .001 for ideation, p < .001 for planning, p = .004 for attempting, p = .02 

for hospitalization).  

 

CONCLUSION 

Reanalysis of the data used by Turban et al. corrects their claims about the association between 

cross-sex hormones and mental health. Most importantly, the association differed according to 

sex. Controlling for other variables, females who took testosterone reported better outcomes than 

females who had not taken it, including those who did not even want it. Perhaps this is 

unsurprising given that several randomized control trials find testosterone acting as an anti-

depressant [13]. In stark contrast, however, males taking estrogen reported greater suicidality 

than males not taking estrogen. 

Secondly, the association between cross-sex hormones and mental health depends on the 

choice of comparison group. Take severe distress as an example. Compared to males who 

wanted estrogen but did not access it, males who took the hormone were less likely to have 

suffered severe distress; this accords with Turban et al.’s conclusions. But males who did not 

want cross-sex hormones were even less likely to have suffered severe distress. If one follows 
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Turban et al. in inferring causation from cross-sectional association, then one must conclude that 

not wanting this treatment improves males’ mental health. The paradox could be resolved as 

follows: desire for estrogen is a proxy for pronounced gender dysphoria; estrogen does help 

transgender males with such pronounced gender dysphoria by reducing their chance of severe 

distress, albeit not to the low level enjoyed by transgender males who have minimal dysphoria or 

none. This resolution is purely conjectural, however, because USTS did not measure gender 

dysphoria. The nearest was a question on gender identity, which is already included as a control 

variable. 

In conclusion, then, Turban et al.’s finding that access to cross-sex hormones “during 

adolescence and adulthood is associated with favorable mental health outcomes compared to 

desiring but not accessing” these hormones can be extracted from the USTS only by denying the 

difference between testosterone and estrogen. The authors’ recommendation “that these medical 

interventions be made available for transgender adolescents” has no justification. Perhaps one 

could claim that the survey provides some evidence that testosterone reduces distress and 

suicidality in females. But then one must also admit that it also provides evidence that estrogen 

increases suicidality in males and that puberty blockers offer no benefit. It is not legitimate to 

pick out the results ostensibly favoring medical intervention while ignoring equally credible 

evidence for its detrimental effects. The real question is why the authors return again and again 

to this online survey—which did not even measure the condition supposed to be treated, namely 

gender dysphoria—rather than conducting randomized control trials or collecting longitudinal 

patient data.  
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