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IMPORTANCE Requests for gender-affirming surgeries are rapidly increasing among
transgender and gender diverse (TGD) people. However, there is limited evidence regarding
the mental health benefits of these surgeries.

OBJECTIVE To evaluate associations between gender-affirming surgeries and mental health
outcomes, including psychological distress, substance use, and suicide risk.

DESIGN, SETTING, AND PARTICIPANTS In this study, we performed a secondary analysis of data
from the 2015 US Transgender Survey, the largest existing data set containing comprehensive
information on the surgical and mental health experiences of TGD people. The survey was
conducted across 50 states, Washington, DC, US territories, and US military bases abroad.
A total of 27 715 TGD adults took the US Transgender Survey, which was disseminated by
community-based outreach from August 19, 2015, to September 21, 2015. Data were analyzed
between November 1, 2020, and January 3, 2021.

EXPOSURES The exposure group included respondents who endorsed undergoing 1 or more
types of gender-affirming surgery at least 2 years prior to submitting survey responses. The
comparison group included respondents who endorsed a desire for 1 or more types of
gender-affirming surgery but denied undergoing any gender-affirming surgeries.

MAIN OUTCOMES AND MEASURES Endorsement of past-month severe psychological distress
(score of �13 on Kessler Psychological Distress Scale), past-month binge alcohol use,
past-year tobacco smoking, and past-year suicidal ideation or suicide attempt.

RESULTS Of the 27 715 respondents, 3559 (12.8%) endorsed undergoing 1 or more types of
gender-affirming surgery at least 2 years prior to submitting survey responses, while 16 401
(59.2%) endorsed a desire to undergo 1 or more types of gender-affirming surgery but denied
undergoing any of these. Of the respondents in this study sample, 16 182 (81.1%) were
between the ages of 18 and 44 years, 16 386 (82.1%) identified as White, 7751 (38.8%)
identified as transgender women, 6489 (32.5%) identified as transgender men, and 5300
(26.6%) identified as nonbinary. After adjustment for sociodemographic factors and
exposure to other types of gender-affirming care, undergoing 1 or more types of
gender-affirming surgery was associated with lower past-month psychological distress
(adjusted odds ratio [aOR], 0.58; 95% CI, 0.50-0.67; P < .001), past-year smoking (aOR,
0.65; 95% CI, 0.57-0.75; P < .001), and past-year suicidal ideation (aOR, 0.56; 95% CI,
0.50-0.64; P < .001).

CONCLUSIONS AND RELEVANCE This study demonstrates an association between
gender-affirming surgery and improved mental health outcomes. These results contribute
new evidence to support the provision of gender-affirming surgical care for TGD people.
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T ransgender and gender diverse (TGD) people experi-
ence a disproportionate burden of mental health prob-
lems compared with the general population.1,2 Prior

studies of mental health among TGD people have demon-
strated a 41% lifetime prevalence of suicide attempts,2 7% to
61% lifetime prevalence of binge drinking,3 and a 33% preva-
lence of tobacco use.4 Increased adverse mental health out-
comes among TGD people are likely attributable to stigma, dis-
crimination, pathologization, economic marginalization,
violence, and dysphoria associated with an incongruence be-
tween gender identity and societal expectations based on one’s
sex assigned at birth.5

According to Standards of Care published by the World Pro-
fessional Association for Transgender Health, gender-
affirming surgery is a medically necessary treatment to alle-
viate psychological distress for many TGD people.6 The term
gender-affirming surgery refers to any surgical procedures of-
fered to affirm the gender identities of TGD people. The pro-
cess of surgical gender affirmation is individually tailored be-
cause not all TGD people desire or access these procedures.7

In the largest survey of the TGD community to our knowl-
edge to date, 25% of respondents reported undergoing some
type of gender-affirming surgery.8

As a result of professional recommendations, insurance
nondiscrimination laws, and expansion of dedicated trans-
gender health practices, demand for gender-affirming sur-
gery is steadily rising.9 In the United States, incidence of gen-
der-affirming surgeries has increased annually since 2000.10

Despite growing demand for and access to gender-affirming
surgery, there is a paucity of high-quality evidence regarding
its effects on mental health outcomes among TGD people.

Existing evidence on the association between gender-
affirming surgeries and mental health outcomes is largely de-
rived from small-sample, cross-sectional, and uncontrolled
studies.1,11,12 A seminal 1998 review of the experiences of more
than 2000 TGD people from 79 predominantly uncontrolled
follow-up studies demonstrated qualitative improvement in
psychosocial outcomes following gender-affirming surgery.11

Attempts since then to empirically demonstrate mental health
benefits from gender-affirming surgery have generated mixed
results. A meta-analysis of 1833 TGD people across 28 studies
concluded that studies offered “low-quality evidence” for posi-
tive mental health benefits from surgical gender affirmation.12

The largest existing study on this subject to our knowledge,13

a total population study including 2679 people diagnosed as
having gender incongruence in Sweden, demonstrated a lon-
gitudinal association between gender-affirming surgery and
reduced mental health treatment utilization.13 However, a 2020
published correction of this study14 demonstrated no mental
health benefit from gender-affirming surgery after compari-
son with a control group of TGD people who had not yet un-
dergone surgery. Mental health effects of gender-affirming
surgery thus remain controversial.

Given the increasing incidence of surgical gender affirma-
tion among TGD people, there is a significant need for clarifi-
cation of the mental health benefits of gender-affirming
surgery. In this article, we present the largest study to our
knowledge to date on the association between gender-

affirming surgeries and mental health outcomes. Using the 2015
US Transgender Survey, the largest existing data set on surgi-
cal and mental health experiences of TGD people, we investi-
gate the hypothesis that gender-affirming surgeries are asso-
ciated with improved mental health outcomes, including
psychological distress, substance use, and suicidality.

Methods
Study Design
In this study, we performed a secondary analysis of the 2015
US Transgender Survey (USTS).8 This investigation is re-
ported using Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) reporting guidelines.

Study Population and Data Source
The 2015 USTS was a cross-sectional, nonprobability sample
of responses from 27 715 TGD adults from 50 US states, Wash-
ington, DC, US territories, and US military bases abroad. The
survey was developed by researchers, advocates, people with
lived experience, and subject experts over the course of a year.
The final survey contained 324 possible questions with 32 do-
mains addressing subjects including health and health care ac-
cess. It was disseminated by community-based outreach and
administered online from August 19, 2015, to September 21,
2015. The USTS protocol was approved by the University of Cali-
fornia, Los Angeles institutional review board.8 The protocol
for the present study was reviewed by the Fenway Institute in-
stitutional review board and did not meet criteria for human
subjects research. For this reason, consent was not obtained.

Outcomes
Five binary mental health outcomes were examined, includ-
ing endorsement or denial of the following: (1) past-month se-
vere psychological distress (score on the Kessler Psychologi-
cal Distress Scale meeting the previously validated threshold
of ≥13),15 (2) past-month binge alcohol use (≥5 alcoholic drinks
on one occasion), (3) past-year tobacco smoking, (4) past-
year suicidal ideation, and (5) past-year suicide attempt.

Exposure Group
The exposure group included respondents who endorsed a his-
tory of gender-affirming surgery, defined as undergoing 1 or

Key Points
Question Are gender-affirming surgeries associated with better
mental health outcomes among transgender and gender diverse
(TGD) people?

Findings In this secondary analysis of the 2015 US Transgender
Survey (n = 27 715), TGD people with a history of gender-affirming
surgery had significantly lower odds of past-month psychological
distress, past-year tobacco smoking, and past-year suicidal
ideation compared with TGD people with no history of
gender-affirming surgery.

Meaning These findings support the provision of
gender-affirming surgeries for TGD people who seek them.
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more types of gender-affirming surgery at least 2 years prior
to submitting responses to the USTS. Respondents were asked
about their experiences with gender-affirming surgeries
through the question, “Have you had or do you want any of
the health care listed below for gender transition?” Respon-
dents were presented with 1 of 2 lists of gender-affirming sur-
geries based on their self-reported sex assigned at birth. For
each surgery, respondents were able to indicate one of the fol-
lowing answers: “Have had it,” “Want it some day,” “Not sure
if I want this,” or “Do not want this.” Respondents were in-
cluded in the exposure group if they answered “Have had it”
to 1 or more of the following types of gender-affirming proce-
dures: breast augmentation, orchiectomy, vaginoplasty/
labiaplasty, trachea shave, facial feminization surgery, or voice
surgery. Respondents were also included in the exposure group
if they answered “Have had it” to one or more of the follow-
ing types of gender-affirming procedures: chest surgery, hys-
terectomy, clitoral release/metoidioplasty/centurion proce-
dure, or phalloplasty.

In this study, outcomes of interest included mental health
symptoms in the year prior to taking the USTS. To ensure that
exposure to gender-affirming surgeries temporally preceded all
outcomes of interest, respondents were included in the expo-
sure group if they had received their first gender-affirming sur-
gery at least 2 years prior to submitting responses to the USTS.
For each respondent with a history of gender-affirming sur-
gery, the number of years since their first surgery was calcu-
lated by subtracting age at first surgery from current age.

Control Group
The control group included respondents who desired gender-
affirming surgeries but had not yet received any. Respon-
dents were included in this group if they answered “Want it
some day” for at least 1 of the aforementioned gender-
affirming procedures but did not answer “Have had it” for any
of them. We excluded participants who did not report desire
for any gender-affirming surgeries.

Covariates
The following sociodemographic covariates were examined: age
(18-44 years, 45-64 years, and ≥65 years), education level (less
than high school or high school graduate up to associate degree,
bachelor degree, or higher), employment status (employed,
unemployed, or out of labor force), gender identity (transgen-
der woman, transgender man, nonbinary, or cross-dresser),
healthinsurancestatus(uninsuredorinsured),householdincome
(<$25 000, $25 000-$99 999, or ≥$100 000), race (Alaska Native/
American Indian, Asian/Pacific Islander, Black/African Ameri-
can, Latinx/Hispanic, other/biracial/multiracial, or White), sex
assignedatbirth(femaleormale),andsexualorientation(asexual,
lesbian/gay/bisexual, or heterosexual).

Family rejection was included as a covariate and was de-
fined by the USTS as history of any of the following experi-
ences with a family member owing to the respondent’s gen-
der identity: ending the relationship, physical violence, being
forced out of their home, being prevented from wearing de-
sired gender-concordant clothing, and exposure to gender iden-
tity conversion efforts. Lifetime exposures to other types of

gender-affirming care were also examined, including gender-
affirming counseling, pubertal suppression, and hormone
therapy. Given the possibility that any of these covariates could
confound the relationship between gender-affirming surger-
ies and mental health outcomes, all covariates were included
in the final multivariable models.

Statistical Analysis
All analyses were conducted using Stata, version 16.1
(StataCorp). Unweighted descriptive statistics for exposure and
control groups were calculated and are presented as frequen-
cies and percentages.

Multivariable logistic regression models adjusted for all co-
variates were generated to examine whether undergoing gen-
der-affirming surgery is associated with each of the exam-
ined mental health outcomes.16,17 To account for the survey’s
nonprobability sampling, all models incorporated survey
weights to correct sampling biases related to age and race/
ethnicity. Adjusted odds ratios (aORs), 95% CIs, and 2-sided
P values are reported.

We performed a post hoc analysis to determine whether
associations between gender-affirming surgeries and mental
health outcomes differ based on the degree of surgical affir-
mation. The exposure variable was recoded as 3 categories:
those who received all desired surgeries, some desired sur-
geries, and no desired surgeries. Because the USTS did not col-
lect information on timing of each respondent’s last surgery,
respondents for this post hoc analysis could not be excluded
to ensure that all exposures temporally preceded mental health
outcomes. The recoded 3-category exposure variable was sub-
stituted into 5 additional multivariable logistic regression mod-
els, adjusted for all aforementioned covariates.

Owing to concerns that baseline mental health status may
confound associations between gender-affirming surgery and
mental health outcomes, we conducted an additional post hoc
analysis to determine whether lifetime mental health mea-
sures were associated with exposure to gender-affirming
surgeries. We did not incorporate these measures into the pri-
mary models due to collinearity. Four separate post hoc mod-
els, adjusted for all aforementioned covariates, regressed ex-
posure to gender-affirming surgeries against lifetime suicidal
ideation, lifetime suicide attempts, lifetime alcohol use, and life-
time smoking.

To account for multiple hypothesis testing, a Bonferroni
correction was applied to adjust for 19 total tests. A P value of
less than .002 was used as the corrected threshold for statis-
tical significance.

Less than 2% of the study sample had missing data for ex-
posure and outcome variables, and less than 9% of the study
sample had missing data for any covariates. Given that these
are acceptably low levels of missingness,18 respondents with
missing data were excluded without compensatory methods.

Results
Of the 27 715 respondents, 3559 (12.8%) endorsed undergo-
ing 1 or more types of gender-affirming surgery at least 2 years
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prior to submitting survey responses, while 16 401 respon-
dents (59.2%) endorsed a desire to undergo 1 or more types of
gender-affirming surgery but denied undergoing any of these.

Compared with the control group, the exposure group had
higher percentages of respondents who were older, em-

ployed, more educated, endorsed family rejection, reported
having health insurance, and reported higher household in-
come. Respondents in the exposure group were more likely to
endorse a history of gender-affirming counseling, pubertal
suppression, and hormone therapy (Table 1).

Table 1. Sample Sociodemographicsa

Characteristic

No. (%)

Difference, % (95% CI)
No history of surgery
(n = 16 401)

History of surgery
(n = 3559)

Age, y

18-44 14 170 (86.4) 2012 (56.5) 29.9 (28.2 to 31.6)

45-64 1922 (11.7) 1261 (35.4) −23.7 (−25.4 to −22.1)

≥65 309 (1.9) 285 (8.0) −6.1 (−7.0 to −5.2)

Education

Less than high school 682 (4.2) 37 (1.0) 3.1 (2.7 to 3.6)

High school graduate up to
associate degree

10 918 (66.6) 1243 (34.9) 31.6 (29.9 to 33.3)

Bachelor degree or higher 4801 (29.3) 2279 (64.0) −34.8 (−36.5 to −33.0)

Employment

Employed 10 306 (62.8) 2585 (72.6) −9.8 (−11.4 to −8.2)

Unemployed 2474 (15.1) 202 (5.7) 9.4 (8.5 to 10.3)

Out of labor force 3537 (21.6) 755 (21.2) 0.4 (−1.1 to 1.8)

Family rejection

Yes 7466 (45.5) 2328 (65.4) −19.9 (−21.6 to −18.2)

No 7360 (44.9) 1173 (33.0) 11.9 (10.2 to 13.6)

Gender identity

Transgender woman 6277 (38.3) 1474 (41.4) −3.1 (−4.9 to −1.4)

Transgender man 4764 (29.1) 1725 (48.5) −19.4 (−21.2 to −17.6)

Nonbinary 4958 (30.2) 342 (9.6) 20.6 (19.4 to 21.8)

Cross-dresser 402 (2.5) 18 (0.5) 2.0 (1.6 to 2.3)

Health insurance

Uninsured 2397 (14.6) 304 (8.5) 6.1 (5.0 to 7.1)

Insured 13 959 (85.1) 3253 (91.4) −6.3 (−7.4 to −5.2)

Household income

<$25 000 5960 (36.3) 768 (21.6) 14.7 (13.2 to 16.3)

$25 000-$99 999 6829 (41.6) 1804 (50.7) −9.1 (−10.9 to −7.2)

≥$100 000 2073 (12.6) 840 (23.6) −11.0 (−12.4 to −9.5)

Race/ethnicity

Alaska Native/American Indian 206 (1.3) 39 (1.1) 0.2 (−0.2 to 0.5)

Asian/Pacific Islander 436 (2.7) 64 (1.8) 0.9 (0.4 to 1.4)

Black/African American 459 (2.8) 124 (3.5) −0.7 (−1.3 to −0.03)

Latinx/Hispanic 929 (5.7) 154 (4.3) 1.3 (0.6 to 2.1)

Other/biracial/multiracial 963 (5.9) 200 (5.6) 0.3 (−0.6 to 1.1)

White 13 408 (81.8) 2978 (83.7) −1.9 (−3.3 to −0.6)

Sex assigned at birth

Female 9032 (55.1) 2029 (57.0) −1.9 (−3.7 to −0.1)

Male 7369 (44.9) 1530 (43.0) 1.9 (0.1 to 3.7)

Sexual orientation

Asexual 2002 (12.2) 228 (6.4) 5.8 (4.9 to 6.7)

Lesbian, gay, bisexual 11 433 (69.7) 2393 (67.2) 2.5 (0.8 to 4.2)

Heterosexual 1729 (10.5) 782 (22.0) −11.4 (−12.9 to −10.0)

Other gender-affirming care

Counseling 9016 (55.0) 3099 (87.1) −32.1 (−33.4 to −30.8)

Pubertal suppression 197 (1.2) 94 (2.6) −1.4 (−2.0 to −0.9)

Hormone therapy 7104 (43.3) 3213 (90.3) −47.0 (−48.2 to −45.7)

a Column percentages may not add
up to 100% because missing data
are not displayed.
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For each surgical procedure, the percentage of people who
desired it was higher than the percentage of people who en-
dorsed undergoing it (Figure 1). For every adverse mental health
outcome, the percentage of respondents who endorsed it was
lower in the exposure group than in the control group
(Figure 2).

After adjustment for sociodemographic factors and expo-
sure to other types of gender-affirming care, undergoing 1 or
more types of gender-affirming surgery was associated with
lower past-month psychological distress (aOR, 0.58; 95% CI,
0.50-0.67; P < .001), past-year smoking (aOR, 0.65; 95% CI,
0.57-0.75; P < .001), and past-year suicidal ideation (aOR, 0.56;
95% CI, 0.50-0.64; P < .001). After Bonferroni correction, there
was no statistically significant association between gender-
affirming surgeries and past-month binge alcohol use or past-
year suicide attempts (Table 2).

In the post hoc analysis stratifying by degree of surgical
affirmation, 16 401 respondents were in the reference group
who received no desired surgeries. Respondents who had un-
dergone all desired surgeries (n = 2448) had significant reduc-
tions in the odds of each adverse mental health outcome, and
these reductions were more profound than those among re-
spondents who had received only some desired surgeries
(n = 3311) (Table 3).

Measures of lifetime mental health were not associated
with exposure to gender-affirming surgeries. After adjust-
ment for all aforementioned covariates, undergoing gender-

affirming surgery was not associated with lifetime suicidal ide-
ation (aOR, 1.00; 95% CI, 0.85-1.20; P = .92), lifetime suicide
attempts (aOR, 1.16; 95% CI, 1.01-1.34; P = .04), lifetime alco-
hol use (aOR, 1.00; 95% CI, 0.99-1.01; P = .96), or lifetime smok-
ing (aOR, 1.00; 95% CI, 1.00-1.01; P = .34).

Discussion
To our knowledge, this is the first large-scale, controlled study
to demonstrate an association between gender-affirming sur-
gery and improved mental health outcomes. In this study, we
demonstrate that undergoing gender-affirming surgery is as-
sociated with decreased odds of past-month severe psycho-
logical distress, past-year smoking, and past-year suicidal ide-
ation. The post hoc analysis stratifying by degree of surgical
affirmation demonstrates that TGD people who underwent all
desired surgeries had significantly lower odds of all adverse
mental health outcomes, and these benefits were stronger than

Figure 2. Comparison of Mental Health Outcomes Among Respondents
Who Did and Did Not Undergo Gender-Affirming Surgery

20 6040 80 1000

Respondents with outcome, %

Past‐month severe
psychological distress

Past‐month binge
alcohol use

Past‐year smoking

Past‐year suicidal ideation

Past‐year suicide attempt

History of gender‐affirming surgery

No history of gender‐affirming surgery

Table 2. Association Between History of Gender-Affirming Surgery
and Mental Health Outcomesa

Variable aOR (95% CI)b P value
Severe psychological distress (past month)c 0.58 (0.50-0.67) <.001

Substance use

Binge alcohol use (past month)d 0.83 (0.72-0.96) .01

Smoking (past year) 0.65 (0.57-0.75) <.001

Suicidality (past year)

Ideation 0.56 (0.50-0.64) <.001

Attempt 0.65 (0.47-0.90) .009

Abbreviation: aOR, adjusted odds ratio.
a Adjusted for age, education, employment status, family rejection, gender

identity, health insurance, household income, race/ethnicity, sex assigned at
birth, sexual orientation, history of gender-affirming counseling, pubertal
suppression, and history of gender-affirming hormone therapy.

b Reference/control group (n = 16 401) is composed of individuals who desired
at least 1 type of gender-affirming surgery but had not received any surgeries.
Exposure group (n = 3559) is limited to respondents who had their first
surgery at least 2 years prior to submitting survey responses.

c Defined as a score of at least 13 on the Kessler Psychological Distress Scale.
d Defined as consuming at least 5 alcoholic drinks on the same occasion.

Figure 1. Desire for and History of Gender-Affirming Surgical Procedures
in Study Sample

20 6040 80 1000

Respondents endorsing, %

Vaginoplasty/labiaplasty

 Orchiectomy

Facial feminization surgery

Breast augmentation

Voice surgery

Trachea shave

Gender‐affirming surgical experiences of respondents assigned male sex
at birth (n = 8899)

A

20 6040 80 1000

Respondents endorsing, %

Top/chest surgery

Hysterectomy

Metoidioplasty

Phalloplasty

Gender‐affirming surgical experiences of respondents assigned female sex
at birth (n = 11 061)

B

Desired procedure

Underwent procedure

Includes 2015 US Transgender Survey respondents who indicated they desired
and either had or had not undergone at least 1 type of gender-affirming surgery.
Respondents were presented with 1 of 2 lists of gender-affirming surgeries
based on their self-reported sex assigned at birth.
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among TGD people who only received some desired
surgeries.

The observed associations between gender-affirming sur-
gery, psychological distress, and suicide risk reinforce previ-
ous small-sample studies suggesting that gender-affirming sur-
gery improves mental health and quality of life among TGD
people.1,12 Our findings also reflect evidence from qualitative
studies indicating perceived mental health benefits of gender-
affirming surgeries among TGD people.19-21 In our primary
analysis, although gender-affirming surgery was associated
with lower odds of past-year suicidal ideation, there was no
statistically significant association between gender-
affirming surgeries and past-year suicide attempts. However,
in a post hoc analysis respondents who underwent all desired
gender-affirming surgeries had significantly lower odds of past-
year suicide attempts.

The association observed between gender-affirming sur-
geries and reduction in substance use behaviors is consistent
with previous studies involving small community samples that
demonstrated associations between gender-affirming medi-
cal care and lower odds of high-risk substance use.22,23 In the
primary analysis, undergoing gender-affirming surgery was not
significantly associated with past-month binge alcohol use.
This may be consistent with evidence that after adjustment for
sociodemographic factors, gender minority identity itself does
not predict high-risk alcohol use.24 However, in a post hoc
analysis, respondents who underwent all desired gender-
affirming surgeries had significantly lower odds of past-
month binge alcohol use.

This investigation offers evidence to support the clinical
practice of gender-affirming surgery. Guidelines for provi-
sion of gender-affirming medical and surgical care have his-
torically been challenged based on a limited evidence base. The
American Psychiatric Association has previously concluded
that the quality of evidence for treatment of gender dyspho-
ria is low, and consequently, recommendations regarding gen-
der-affirming care have been driven by clinical consensus
where empirical evidence is lacking.25 This study offers new
data that substantiate the current clinical consensus by ex-
panding the evidence base in support of gender-affirming
surgical care.

The observed mental health benefits of gender-affirming
surgeries in this study highlight the importance of policies that
facilitate access to surgical gender affirmation. In the present
study, the percentages of people who had undergone each gen-
der-affirming surgical procedure were substantially lower than
the percentages of people who desired them, suggesting sig-
nificant barriers to accessing gender-affirming surgeries. State-
level prohibitions against insurance exclusions for gender-
affirming care have been associated with more extensive
coverage of gender-affirming surgical procedures.26 In light of
this study’s results, such policies may be of even greater pub-
lic health interest. US federal policies related to gender-
affirming care have included a recent reversal of Affordable
Care Act insurance protections for gender affirmation and the
continued prohibition of Veterans Affairs funding allocation
for gender-affirming surgeries.27,28 Formulation of evidence-
based policies for the financing of gender-affirming surgery will
be crucial for advancing the health and well-being of TGD com-
munities.

Strengths and Limitations
This study’s strengths include aspects of its design that ad-
dress prior limitations in the existing literature on this sub-
ject. Multiple meta-analyses of studies examining the asso-
ciation between gender-affirming surgeries and mental health
outcomes have demonstrated that much of the existing litera-
ture consists of evidence derived with small sample sizes, lack
of control groups, and lack of adjustment for other kinds of gen-
der-affirming care.12,29 Our study is responsive to these meth-
odologic concerns.

First, we used the largest existing data set containing in-
formation on the surgical and mental health experiences of TGD
people. Second, this is, to our knowledge, the first large-scale
study on this subject to use the ideal control group to exam-
ine associations between gender-affirming surgeries and
mental health outcomes: individuals who desire gender-
affirming surgery but have not yet received it. Experts have cau-
tioned against using comparison groups that conflate TGD
people who did not undergo gender-affirming surgery be-
cause they were waiting for it with TGD people not seeking it
in the first place. Inability to differentiate these 2 groups likely

Table 3. Association Between Degree of Surgical Gender Affirmation and Mental Health Outcomesa

Variable

Received some desired surgeries
(n = 3311)b

Received all desired surgeries
(n = 2448)b

aOR (95% CI) P value aOR (95% CI) P value
Severe psychological distress (past month)c 0.70 (0.60-0.81) <.001 0.47 (0.39-0.56) <.001

Substance use

Binge alcohol use (past month)d 0.97 (0.84-1.11) .63 0.75 (0.64-0.87) <.001

Smoking (past year) 0.75 (0.66-0.86) <.001 0.58 (0.49-0.68) <.001

Suicidality (past year)

Ideation 0.72 (0.63-0.81) <.001 0.44 (0.38-0.51) <.001

Attempt 0.70 (0.53-0.93) .01 0.44 (0.28-0.70) <.001

Abbreviation: aOR, adjusted odds ratio.
a Adjusted for age, education, employment status, family rejection, gender

identity, health insurance, household income, race/ethnicity, sex assigned at
birth, sexual orientation, history of gender-affirming counseling, pubertal
suppression, and history of gender-affirming hormone therapy.

b Reference group is individuals who received none of their desired surgeries
(n = 16 401).

c Defined as a score of at least 13 on the Kessler Psychological Distress Scale.
d Defined as consuming at least 5 alcoholic drinks on the same occasion.
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contributed to the lack of significant mental health benefit ob-
served in the 2019 large-scale study on this subject.13,30

Third, although this survey-based investigation uses a
cross-sectional study design, we constructed an exposure
group that includes only individuals exposed to their first gen-
der-affirming surgery prior to the window of assessment for
any adverse mental health outcomes. Thus, we ensured that
our exposure temporally preceded our outcomes, allowing us
to better understand the direction of observed associations.
These exclusions could not be performed in our post hoc analy-
sis stratifying by degree of surgical affirmation, and that analy-
sis should therefore be interpreted with caution.

Fourth, our data set allowed us to control for previous ex-
periences of gender-affirming counseling, pubertal suppres-
sion, and hormone therapy. Consequently, this study is, to our
knowledge, the first large-scale investigation to ascertain the
mental health benefits of gender-affirming surgeries indepen-
dent of other common forms of gender-affirming health care.

Our study has several limitations. The nonprobability sam-
pling of the USTS may limit generalizability. All measures are
self-reported and may be subject to response bias. Further-
more, the USTS only offers data on experiences with 10 spe-
cific types of gender-affirming surgeries and does not cap-
ture the full range of procedures that constitute gender-
affirming surgery. Lastly, because this is an observational study,
it may be subject to unmeasured confounding. Much of the lit-
erature on mental health benefits of gender-affirming sur-
gery has been complicated by inability to adjust for a key con-

founder: baseline mental health status. Our post hoc analysis
demonstrates that lifetime suicidality and substance use be-
haviors are not associated with the exposure variable in this
sample. Therefore, prior mental health factors do not appear
to confound associations between gender-affirming surgery
and subsequent mental health outcomes in our study. There
may nevertheless be other types of mental health problems not
captured in the USTS that confound these associations. These
limitations highlight the need for larger probability-based sur-
veys with TGD communities, more consistent gender iden-
tity data collection across health care systems, and more
comprehensive baseline health data collection with TGD
populations.

Conclusions
In this article, we present the largest study to our knowledge
to date on associations between gender-affirming surgeries
and mental health outcomes. Our results demonstrate that
undergoing gender-affirming surgery is associated with
improved past-month severe psychological distress, past-
year smoking, and past-year suicidal ideation. Our findings
offer empirical evidence to support provision of gender-
affirming surgical care for TGD people who seek it. Further-
more, this study provides evidence to support policies that
expand and protect access to gender-affirming surgical care
for TGD communities.
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Invited Commentary

Gender-Affirming Surgeries and Improved Psychosocial Health Outcomes
Andrew A. Marano, MD; Matthew R. Louis, MD; Devin Coon, MD, MSE

There is a growing body of literature supporting the positive
outcomes of gender-affirming surgery (GAS) on transgender
and gender diverse individuals. Mental health outcomes are

among the most vital end
points to study, given the
fundamental intent of GAS
to provide patients with

relief from gender dysphoria and improvement of psychoso-
cial distress. Much of the data on this topic come from obser-
vational studies that lack either control groups or adequate
sample size.1,2 In this issue of JAMA Surgery, Almazan and
Keuroghlian3 contribute an analysis of the US Transgender
Survey (USTS), examining the topic of mental health out-
comes following GAS.

This study3 compared individuals who desired but had not
undergone GAS with those who had, finding significantly lower
rates of psychosocial distress, smoking, and suicidal ideation
in the surgery group. When the analysis was broadened to in-
clude lifetime rather than recent symptoms (ie, the temporal
association between surgery and symptoms was removed), the
association became insignificant. The authors3 concluded the
significant associations were not because of prior mental health
status but rather a result of surgical intervention.

We commend the authors3 on their thorough exploration
of the USTS, the largest collection of data on the experience
of transgender and gender diverse individuals to our knowl-

edge to date. They provide a controlled, well-powered study,
and their findings align with prior studies demonstrating the
efficacy of GAS. However, the largest challenge in interpret-
ing this association lies in the mental health screening typi-
cally necessary to be a candidate for GAS, which may convo-
lute the specific connection between these 2 variables. The
authors have fashioned a surrogate temporal association from
cross-sectional data, but it is one that inevitably depends on
certain key assumptions to hold true.

The second challenge is the use of USTS survey questions
to quantify psychosocial distress, rather than a validated out-
come instrument targeted toward psychosocial assessment in
the transgender and gender diverse population. This is not as
much a critique of the method as an acknowledgment of the
scarcity of prospective longitudinal data sets measuring ro-
bust outcomes. Prospective cohort-level analyses (rather than
population-level analyses) with well-validated outcome in-
struments are widely recognized as the area requiring greater
progress. In the interim, though, this report3 contributes ad-
ditional evidence to support the efficacy of GAS in alleviating
dysphoria.

The availability of data on this community is a major im-
pediment to addressing its needs and 1 reason the USTS was
conducted in the first place, since nearly all governmental sur-
veys continue to omit gender identity as a survey item. This
issue has been recognized by numerous key public health
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