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Reduction in Mental Health Treatment Utilization
Among Transgender Individuals After Gender-Afﬁrming
Surgeries: A Total Population Study
Richard Bränström, Ph.D., John E. Pachankis, Ph.D.

Objective: Despite professional recommendations to consider gender-afﬁrming hormone and surgical interventions
for transgender individuals experiencing gender incongruence, the long-term effect of such interventions on mental
health is largely unknown. The aim of this study was to ascertain the prevalence of mood and anxiety disorder health care
visits and antidepressant and anxiolytic prescriptions in 2015
as a function of gender incongruence diagnosis and genderafﬁrming hormone and surgical treatment in the entire
Swedish population.
Methods: This study used the Swedish Total Population
Register (N=9,747,324), linked to the National Patient Register
and the Prescribed Drug Register. Among individuals who received a diagnosis of gender incongruence (i.e., transsexualism or gender identity disorder) between 2005 and 2015
(N=2,679), mental health treatment in 2015 was examined as
a function of length of time since gender-afﬁrming hormone
and surgical treatment. Outcome measures were mood and
anxiety disorder health care visits, antidepressant and anxiolytic prescriptions, and hospitalization after a suicide attempt.

Numerous studies indicate that transgender individuals—
that is, individuals who experience incongruity between their
sex assigned at birth and their current gender identity—are
at particular risk of psychological distress and associated impairment (e.g., suicidality) (1–3). This elevated risk is hypothesized
to stem at least in part from transgender individuals’ elevated
exposure to stigma-related stress, also known as minority stress
(4, 5), and it can also result from the stress associated with a lack
of gender afﬁrmation (i.e., the accurate recognition and validation of one’s gender identity) (6). ICD-11 (7) speciﬁes that
individuals experiencing persistent discordance between
their experienced gender and their assigned sex meet diagnostic criteria for gender incongruence.
To alleviate the stress of persistent discordance between
experienced gender and assigned sex, an increasing number of

Results: Compared with the general population, individuals
with a gender incongruence diagnosis were about six times
as likely to have had a mood and anxiety disorder health care
visit, more than three times as likely to have received prescriptions for antidepressants and anxiolytics, and more than
six times as likely to have been hospitalized after a suicide
attempt. Years since initiating hormone treatment was not
signiﬁcantly related to likelihood of mental health treatment
(adjusted odds ratio=1.01, 95% CI=0.98, 1.03). However,
increased time since last gender-afﬁrming surgery was associated with reduced mental health treatment (adjusted
odds ratio=0.92, 95% CI=0.87, 0.98).
Conclusions: In this ﬁrst total population study of transgender individuals with a gender incongruence diagnosis, the
longitudinal association between gender-afﬁrming surgery
and reduced likelihood of mental health treatment lends
support to the decision to provide gender-afﬁrming surgeries
to transgender individuals who seek them.
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transgender individuals who experience gender incongruence
seek gender-afﬁrming medical interventions, including
hormone replacement therapy and gender-afﬁrming surgeries (8). The World Professional Association for Transgender
Health’s Standards of Care for the Health of Transsexual,
Transgender, and Gender Nonconforming People recommends
consideration of these interventions for afﬁrming transgender
individuals’ gender and alleviating gender-related stress (9).
Despite professional recommendations to consider genderafﬁrming medical interventions for transgender individuals
who experience gender incongruence, the effect of such
interventions on long-term mental health is largely unknown.
Available evidence stems mainly from small samples utilizing
cross-sectional designs and self-reported treatment exposures and mental health outcomes (2, 10, 11). A meta-analysis
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that aggregated data across nearly two dozen small-sample
studies (10), mostly relying on cross-sectional designs, found
positive associations between self-reports of receiving both
hormone therapy and gender-afﬁrming surgery and mental
health. Several more recent uncontrolled studies of the effects of hormone replacement therapy on transgender individuals’ mental health have found that transgender
individuals’ mental health improved for up to 24 months
after initiating hormone therapy (11, 12).
Because of previous studies’ limitations, including short
assessment periods and the fact that existing probabilitybased surveys do not routinely assess transgender status or
other aspects of gender diversity, insufﬁcient evidence exists
regarding associations between length of time since receiving
gender-afﬁrming interventions and treatment for psychiatric
disorders among the transgender population. In fact, no
probability-based evidence exists regarding even the prevalence
of mood and anxiety disorder treatment among transgender
individuals compared with the general population (1).
The limitations of previous research in terms of nonrepresentative sampling, self-reported measurement, and
limited follow-up periods can be overcome with national
health registry data sets that include clinician-derived assessment of gender incongruence and complete records of
psychiatric and gender-afﬁrming treatment and utilization
data in an entire population. In the one known study to use a
population-based design to investigate psychiatric morbidity
among transgender individuals (N=324), individuals who had
legally changed their gender and had a diagnosis of gender
incongruence associated with an inpatient hospital visit in
Sweden between 1973 and 2003 were at higher risk of
suicide attempts, suicide-related mortality, and psychiatric
hospitalization compared with age- and reassigned-gendermatched controls (13). The study did not report the prevalence of mood and anxiety disorder treatment among those
receiving gender-afﬁrming treatment compared with the
total population or as a function of length of time since receiving gender-afﬁrming treatment. Furthermore, the proportion of individuals receiving gender-afﬁrming treatments
in Sweden has increased nearly exponentially since 2003 (8,
14). Similar recent increases in referrals for gender-afﬁrming
treatments have been reported in other countries around the
world (15–18).
In this study, we took advantage of the Swedish Total
Population Register (19), linked to the Swedish National Patient Register and the Swedish Prescribed Drug Register, to
ascertain the prevalence of mood and anxiety disorder health
care visits, antidepressant and anxiolytic prescriptions, and
hospitalization after a suicide attempt among the entire
Swedish population as a function of gender incongruence
diagnosis, gender-afﬁrming hormone and surgery utilization,
and length of time since receiving gender-afﬁrming treatments. This data set permitted identiﬁcation of all individuals in Sweden seeking gender-afﬁrming treatments between
January 1, 2005, and December 31, 2015. Although not all
transgender individuals seek gender-afﬁrming treatments
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and not all treatment-seeking transgender individuals meet
diagnostic criteria for gender incongruence, ﬁndings from
this unique data opportunity have timely implications for
documenting the mental health of transgender individuals
seeking gender-afﬁrmative treatment and ways in which the
medical profession can support this increasingly visible
population.
METHODS
This total population prospective study included all individuals living in Sweden on December 31, 2014, as identiﬁed
in the Swedish Total Population Register. Using de-identiﬁed
personal identiﬁcation numbers (a unique number assigned
to all Swedish residents), we linked sociodemographic information with National Patient Register information on
health care usage between January 1, 2005, and December
31, 2015, and Prescribed Drug Register information on
prescribed and purchased medication between July 1,
2005, and December 31, 2015. The study was approved by
the Regional Ethics Committee in Stockholm (no. 2017/
1736–31).
Gender Incongruence Diagnosis
Using the Swedish National Patient Register, we classiﬁed all
individuals in Sweden according to whether they had received a diagnosis of gender incongruence, as deﬁned by the
diagnostic system applied in Sweden during the study period
(i.e., a diagnosis of either transsexualism [ICD-10 code F64.0]
or gender identity disorder [ICD-10 codes F64.8, F64.9])
during an inpatient or specialized outpatient visit between
January 1, 2005, and December 31, 2015. The two diagnoses
used to deﬁne gender incongruence at the time of the study
are not fully equivalent but capture largely overlapping
populations (20). In Sweden during the study period, a diagnosis of either transsexualism or gender identity disorder
was required for accessing gender-afﬁrming treatment (e.g.,
gender-afﬁrming hormone treatment, hormone-suppressing
or -blocking medication treatment, mastectomy with chest
contouring, hair removal, vocal cord surgery, speech therapy, genital surgery) and was given after an approximately
yearlong evaluation, following a national consensus program
(14, 21). Adolescents could receive the same gender-afﬁrming
treatments as adults but could not receive genital surgery
before age 18 (22).
Outcome Measures
This study’s outcome measures were psychiatric outpatient
health care visits, antidepressant and anxiolytic prescriptions, and hospitalization after a suicide attempt between
January 1, 2015, and December 31, 2015. Restricting the
outcome assessment period to one year, 2015, the most recent
available, removes potential confounding by secular trends in
treatment utilization and transgender acceptance and visibility. Each psychiatric outpatient visit was coded by the
treating physician with a primary diagnosis from ICD-10 (23)
Am J Psychiatry 177:8, August 2020
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and up to 20 supplementary ICD-10 diagnostic
codes. Using these codes, we classiﬁed all individuals as having received treatment for any
or no mood disorders (codes F30–F39) or
anxiety disorders (codes F40–F42). Prescribed
medication use was obtained from the Swedish
Prescribed Drug Register, which contains
information regarding all prescribed and
purchased medications nationwide for all individuals. Individuals were categorized into
any use or no use of antidepressant and anxiolytic medication according to the Anatomical
Therapeutic Chemical (ATC) Classiﬁcation
system (codes N06A and N05B). All inpatient
health care visits were similarly coded by the
treating physician using ICD-10, indicating a
primary cause of hospitalization and up to
30 supplementary causes. Using these codes,
we classiﬁed all individuals as having been
hospitalized after a suicide attempt (versus not)
using the ICD-10 codes for intentional selfharm (codes X60–X84).

TABLE 1. Demographic characteristics of the Swedish population, by gender
incongruence diagnosis, December 31, 2014

Measure

Age (years)
Mean yearly household
income (Swedish kronor,
000s)

Legal gender
Male
Female
University education
Urbanicity
Larger city
Smaller city
Rural community
Country of birth
Sweden
Other European country
Outside of Europe
No information about
country of birth

Individuals Diagnosed
With Gender
Incongruence (N=2,679)

General Populationa
(N=9,744,645)

Mean

SD

Mean

SD

31.5
298.4

14.0
301.0

40.7
464.8

23.8
800.6

N

%

N

%

1,284
1,395

47.9
52.1

4,870,930
4,873,715

50.0
50.0

809

30.2

2,643,505

27.1

1,102
867
710

41.1
32.4
26.5

3,364,003
3,238,223
3,142,419

34.5
33.2
32.2

2,214
164
301
0

82.6
6.1
11.2
0.0

8,141,590
801,227
800,800
1,028

83.5
8.2
8.2
0.01

Covariates
a
The N for general population excludes those with a diagnosis of gender incongruence.
Sociodemographic information was drawn
from the Swedish Total Population Register in
period were coded by type of surgery using the Nordic MedicoDecember 2014 and included current legal gender, age,
Statistical Committee Classiﬁcation of Surgical Procedures
country of birth, level of education, urbanicity, and household
(16): breast or dermatological chest surgery (codes H and
income.
QB), surgery of the reproductive organs (codes K and L),
dermatological surgery (code Q), and laryngeal surgery
Gender-Afﬁrming Treatment Utilization
(code DQ).
For individuals with a gender incongruence diagnosis at
any visit, we assessed the type and year of gender-afﬁrming
Statistical Analysis
treatment, both hormone treatment and surgery. Information
We ﬁrst examined sociodemographic differences beabout hormone treatment, including androgen-suppressing
tween individuals with a gender incongruence diagnoand -blocking medication, was obtained from the Swedish
sis and the rest of the population in Sweden. We then
Prescribed Drug Register between July 1, 2005, and Decompared the prevalence of any mood and anxiety disorcember 31, 2015. All medications prescribed to individuals
der treatments (i.e., psychiatric outpatient health care
who had received a gender incongruence diagnosis were
visits and prescribed psychiatric medication) between
coded as gender-afﬁrming if they were feminizing horindividuals receiving gender-afﬁrming treatments and
mone medication (i.e., estrogens [ATC codes G03C, L02AA],
the rest of the population in Sweden during 2015, using loprogestogen [G03D]), masculinizing hormone medication (i.e.,
gistic regression. Among individuals with a gender inandrogens [G03B]), or androgen-suppression or -blocking medcongruence diagnosis, we then investigated the odds of
ication (i.e., testosterone-5-alpha reductase inhibitors [G04CB],
mood and anxiety disorder treatment and hospitalization
antiandrogens [G03H], gonadotropin-releasing hormone anafollowing a suicide attempt (occurring in 2015) as a function
logues [G03GA, L02AE, H01CA], antigonadotropin-releasing
of years since initiation of hormone or hormone-suppressing
hormones [H01CC], and spironolactone [C03DA01]). For each
treatment and since last gender-afﬁrming surgery. We exindividual with a gender incongruence diagnosis who received
amined years since last gender-afﬁrming surgery because
prescriptions for any of these medications, we calculated the
gender-afﬁrming surgery is often a lengthy process involving
number of years since initiation.
several distinct procedures before gender afﬁrmation is
Gender-afﬁrming surgery was coded using information
attained.
about all inpatient surgical procedures received by indiAll analyses were conducted using SPSS, version 24 (IBM,
viduals with a gender incongruence diagnosis in the NaArmonk, N.Y.), and adjusted for current legal gender, age,
tional Patient Register between January 1, 2005, and
country of birth, level of education, urbanicity, and household
December 31, 2015. All surgical procedures associated with
income.
a gender incongruence diagnosis performed during this
Am J Psychiatry 177:8, August 2020
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TABLE 2. Association between gender incongruence diagnosis and mood- and anxiety-related health care visits, antidepressant and
anxiolytic prescriptions, and hospitalization after suicide attempt in the total Swedish population, 2015a
Individuals Diagnosed
With Gender
Incongruence
(N=2,679)
Measure

General Populationb
(N=9,744,645)

Unadjusted

Adjusted

N

%

N

%

Odds Ratio

95% CI

Odds Ratio

95% CI

Psychiatric outpatient visits,
2015
Any mood disorder
Any anxiety disorder

250
197

9.3
7.4

95,137
63,200

1.0
0.6

10.44
12.16

9.16, 11.89
10.52, 14.06

6.07
5.92

5.32, 6.93
5.10, 6.86

Prescribed medication
treatment, 2015
Any antidepressant use
Any anxiolytic treatment

771
449

28.8
16.8

377,043
566,678

9.4
5.8

3.90
3.26

3.58, 4.24
2.95, 3.61

3.95
3.43

3.62, 4.31
3.09, 3.81

22

0.8

7,104

0.1

11.35

7.46, 17.28

6.79

4.45, 10.35

Inpatient visits, 2015
Hospitalization after
suicide attempt
a
b

All analyses were conducted using logistic regression and adjusted for age, gender, education, income, urbanity, and country of birth.
The N for general population excludes those with a diagnosis of gender incongruence.

RESULTS
Of the total Swedish population on December 31, 2014
(N=9,747,324), 2,679 had received a diagnosis of gender incongruence between January 1, 2005, and December 31,
2015 (Table 1). Those diagnosed with gender incongruence
were signiﬁcantly younger on average than the rest of the
population (t=19.94, p,0.001), and they were more likely to
have a current legal female gender than male gender (x2=4.54,
p=0.03). Individuals with a gender incongruence diagnosis
were more likely to have a university education (x2=12.77,
p,0.001), to have a lower household income (t=30.61,
p,0.001), to live in a larger city (x2=61.95, p,0.001), and to
have been born outside of Europe (x2=32.33, p,0.001).
Mood and Anxiety Disorder Treatment Among
Individuals Diagnosed With Gender Incongruence
Table 2 compares the prevalence of health care visits and
medication treatment for mood and anxiety disorders between individuals diagnosed with gender incongruence
and those not. In analyses adjusted for sociodemographic
factors, those diagnosed with gender incongruence were
about six times as likely to have had a health care visit due to
a mood or anxiety disorder in 2015, more than three times as
likely to have received prescriptions for antidepressant and
anxiolytic medication in 2015, and more than six times as
likely to have been hospitalized after a suicide attempt.
Gender-Afﬁrming Treatments Among Individuals
Diagnosed With Gender Incongruence
Just over 70% of individuals diagnosed with gender incongruence during the follow-up period (2005–2015) had
received prescriptions for hormone treatment, including androgen-suppressing and -blocking medication, during this period. Half of those treated with hormones had
initiated their hormone treatment within the past 5 years
(Table 3).
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Nearly 40% of those with a diagnosis of gender incongruence had received gender-afﬁrming surgical treatments during the follow-up period. Table 3 presents the types
of surgical treatments and the distribution of individuals by
number of years since last gender-afﬁrming surgery. The
most common types of surgical procedures were mastectomy
with chest contouring, surgery of the reproductive organs,
dermatological surgeries, and laryngeal surgery.
Less than a third (29%) of those diagnosed with gender
incongruence had received neither hormone treatment nor
gender-afﬁrming surgery. Among those who had received
gender-afﬁrming surgery, 97% had also been treated with
hormones.
Changes in Likelihood of Mood and Anxiety Disorder
Treatment After Gender-Afﬁrming Hormone and
Surgical Treatment
We examined the effect of years since hormone treatment
initiation and years since last gender-afﬁrming surgery on
likelihood of having received mood or anxiety disorder
treatment in 2015 among individuals with a diagnosis of
gender incongruence. Among those with a gender incongruence diagnosis receiving hormone treatment, years since initiation of hormone treatment was not signiﬁcantly related
to likelihood of mental health treatment (i.e., psychiatric
outpatient health care visits and prescribed psychiatric
medication; adjusted odds ratio=1.01, 95% CI=0.98, 1.03).
However, among those receiving gender-afﬁrming surgical
treatment, the risk of mental health treatment was signiﬁcantly reduced with increased time since last surgical
treatment (adjusted odds ratio=0.92, 95% CI=0.87, 0.97).
Speciﬁcally, the likelihood of being treated for a mood or
anxiety disorder was reduced by 8% for each year since last
gender-afﬁrming surgery. The number of individuals with a
gender incongruence diagnosis who had been hospitalized
after a suicide attempt in 2015 was low (N=22) but was also
Am J Psychiatry 177:8, August 2020
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reduced as a function of time TABLE 3. Type of, and years since, gender-afﬁrming hormone and surgery treatment in
since last surgical treatment. December 31, 2015, among individuals with a gender incongruence diagnosis in Sweden,
The association between January 1, 2005, to December 31, 2015
Measure
N
%
time since gender-afﬁrming
hormone and surgical treatIndividuals with gender incongruence
Time since ﬁrst gender-afﬁrming hormone treatment
diagnosis (N=2,679)
ments and hospitalization
after a suicide attempt did not
No hormone treatment
794
29.6
reach signiﬁcance (hormone
,1 year
359
13.4
1 year
226
8.4
treatment: adjusted odds ra2–3
years
367
13.7
tio=1.12, 95% CI=0.97, 1.30;
4–5 years
330
12.3
surgical treatment: adjusted
6–7 years
176
6.6
odds ratio=0.87, 95% CI=0.61,
8–9 years
193
7.2
1.24). Figure 1 presents the
$10 years
234
8.7
prevalence of mental health
All individuals receiving gender-afﬁrming
treatment (either health care
Type of hormone treatment (more than one type is possible)
hormone treatment (N=1,885)
visits for depression and anxiEstrogen or progesterone
1,066
56.6
ety, antidepressant and anxioAndrogen
916
48.6
lytic prescriptions, or both) and
Androgen-suppressing or -blocking medication
808
42.9
hospitalization after a suicide
All individuals with gender incongruence
attempt in 2015 by years since
Time since last gender-afﬁrming surgical treatment
diagnosis (N=2,679)
last gender-afﬁrming surgical
No surgical treatment
1,661
62.0
treatment.
,1 year
353
13.2
To assess the potentially
1 year
221
8.2
2–3 years
198
7.4
interrelated and therefore
4–5 years
110
4.1
confounding
effect
of
6–7 years
68
2.5
gender-afﬁrming hormone
8–9 years
49
1.8
and surgical treatments on
$10 years
19
0.7
each other, a sensitivity analAll individuals receiving gender-afﬁrming
yses was conducted, entering
Type of surgical procedures (more than one type is possible)
surgical treatment (N=1,018)
both years since initiation of
Breast or dermatological chest surgery
788
77.4
hormone treatment and years
Surgery of the reproductive organs
540
53.0
since last surgical treatment
Dermatological surgery
315
30.9
simultaneously into the same
Laryngeal surgery
70
6.9
model predicting odds of
mood and anxiety disorder
treatment (i.e., psychiatric outpatient health care visits and
as the general population to have had a health care visit for any
prescribed psychiatric medication). The results of this analysis
mood or anxiety disorder, between three and four times as
were similar to those presented above, with a nonsigniﬁcant
likely to have received prescriptions for antidepressant or
effect of time since initiation of hormone treatment (adjusted
anxiolytic medication, and more than six times as likely to
odds ratio=1.03, 95% CI=0.97, 1.08) and a signiﬁcant effect of
have been hospitalized after a suicide attempt. Time since
years since last gender-afﬁrming surgical treatment (adinitiating gender-afﬁrming hormone treatment was not assojusted odds ratio=0.91, 95% CI=0.86, 0.97).
ciated with these mental health treatment outcomes, whereas
time since receiving gender-afﬁrming surgery was signiﬁcantly
associated with a decrease in mental health treatment.
DISCUSSION
These ﬁndings begin to answer the call for populationTaking advantage of total population registers containing dibased documentation of transgender health (1) and extend
agnoses of gender incongruence, gender-related hormone
earlier evidence of associations between gender-afﬁrming
and surgical treatment codes, and mental health treatment
treatment and improved mental health mostly derived from
utilization, we examined the potential impact of genderstudies utilizing cross-sectional designs or short follow-up
afﬁrming hormone and surgical treatment on later mental
periods, self-reported exposures and outcomes, and small
health treatment utilization. The results also present the ﬁrst
nonprobability samples (2, 10, 11). In addition to showing that
known population prevalence of mood and anxiety disorder
transgender individuals are more likely to utilize mental
treatment and suicide attempts among transgender individuals
health treatments than the general population, the results
compared with the general population. Overall, our results
suggest that gender-afﬁrming treatments may reduce this
show that transgender individuals, here deﬁned as those with a
risk. Speciﬁcally, the odds of receiving mental health treatdiagnosis of gender incongruence, are about six times as likely
ment in 2015 were reduced by 8% for every year since
Am J Psychiatry 177:8, August 2020
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Mood or Anxiety Disorder (%)

50

Hospitalization after suicide attempt

40
30

4.0

37.4%

36.2%

34.5%

32.7%

32.4%

2.8%

3.0
21.1%

20

2.0
12.5%

0.9%

10

1.0

0.5%

0
Perioperative

1 year

2–3 years

0.0%

0.0%

0.0%

0.0%

0.1%

4–5 years

6–7 years

8–9 years

≥10 years

General
population

Time Since Last Gender-Affirming Surgery

receiving gender-afﬁrming surgery over the 10-year followup period. Despite this linear decrease, even 10 years after receiving such treatments, the prevalence of mental
health treatment utilization continued to exceed that of the
general Swedish population (24), suggesting the need to
address factors in addition to gender-afﬁrming treatment
availability that may strengthen transgender individuals’
mental health. Such factors may include reductions in
structural (e.g., economic inequality), interpersonal (e.g.,
victimization), and psychosocial (e.g., identity concealment)
stressors to which transgender individuals are disproportionately exposed (4, 24). Ensuring access to transgenderafﬁrming mental health care may also further reduce
transgender individuals’ persistent psychiatric risk (25).
Although the prevalence of hospitalization after suicide attempt among those with a gender incongruence diagnosis
was too small for statistical testing, the numbers who were
treated after a suicide attempt decreased as a function of years
since last gender-afﬁrming surgery. Among those who received
their last gender-afﬁrming surgery more than 3 years ago, no
suicide attempts were registered.
Despite the notable methodological strengths of utilizing
data from a total population, the results should be interpreted
in light of several limitations. First, the criterion used here to
deﬁne the transgender population does not capture the full
spectrum of those who identify as transgender. We speciﬁcally lacked information regarding gender assigned at birth,
legal gender change, and gender identity at the time of data
collection, preventing subgroup analyses of the transgender
population (26). Recent estimates across ﬁve countries
suggest that between 0.4% and 1.3% of the population may
identify as transgender, including gender-nonconforming
individuals who do not seek gender-afﬁrming hormone or
surgical treatment (18, 27–29). Although the transgender
population in the present study is limited to individuals with a
diagnosis of gender incongruence, this population is of particular concern to the medical community because of its high
likelihood of seeking gender-afﬁrming hormone and surgical
732

5.0

Treatment for mood or anxiety disorder

45.3%
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0

Hospitalization After Suicide Attempt (%)

FIGURE 1. Prevalence of treatment for mood or anxiety disorders (health care visit or antidepressant or anxiolytic prescription) and
hospitalization after suicide attempt in 2015 among individuals with a gender incongruence diagnosis, by number of years since last
gender-afﬁrming surgery

treatments. Given the free availability of gender-afﬁrming
treatments in Sweden, our approach to ascertaining this
particular population is likely highly sensitive. Our approach
also did not include a comparison group of individuals who
had sought but not yet received gender-afﬁrming treatment.
While this population might be able to serve as an important
comparison group in future studies, without the ability to
distinguish between those who had not received treatment
because they are waiting for it and those not seeking it in the
ﬁrst place, the current data structure cannot provide this
comparison. Longitudinal designs assessing within-person
changes in treatment seeking, treatment receipt, and ultimate
mental health outcomes would be essential for tracking
mental health before and immediately after treatment. Because our approach could only ascertain suicide attempts
among living individuals, longitudinal designs that allow for
tracking completed suicide among decedents remains an
important future direction.
Second, mental health treatment utilization is an imperfect
proxy for mental health itself. Transgender people receiving
treatment for gender incongruence are by deﬁnition exposed to treatment settings, which may disproportionately
expose them to mental health treatment opportunities.
Although the Swedish context of universal health care
coverage removes ﬁnancial barriers to treatment seeking,
other unmeasured factors, such as general tendency toward
treatment seeking or perceived discrimination in treatment
settings, may inﬂuence the associations examined here.
Third, because we derived information about outpatient
psychiatric health care visits from national health care databases, we had limited information about the type of mental health treatment patients received, and we could not
differentiate among individuals receiving psychotropic
medication, psychotherapy, or both. Fourth, this study was
conducted in a single high-income national context with legal
protections for transgender individuals and universal
health coverage, including for gender-afﬁrming treatments. While this context makes the present study possible,
Am J Psychiatry 177:8, August 2020
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it also may constrain the generalizability of ﬁndings to lowand middle-income countries and to countries that lack
transgender protections or universal health care coverage.
Overall, this study provides timely support for policies
that ensure coverage of gender-afﬁrming treatments. Although gender-afﬁrming treatments are recommended as a
medical necessity for appropriately selected individuals experiencing gender incongruence and are a covered health
beneﬁt in most developed countries, uncertainty exists, such
as in the United States, regarding federal protections of
transgender employees from transgender-related exclusions
in employee beneﬁts (30). In the context of such uncertainty,
some U.S. states deny use of state funds to cover costs for
gender-afﬁrming treatments, and the Veterans Health Administration speciﬁcally prohibits gender-afﬁrming surgery within Veterans Affairs (VA) facilities or use of VA
funding for gender-afﬁrming treatments (31, 32). To the
extent that gender-afﬁrmative medical interventions are
interpreted as sterilization, many hospitals can refuse to
provide such care, citing religious directives (33). Debates
regarding the provision of gender-afﬁrming health care
are global, and in much of the world, such care is unavailable
or largely unaffordable (29). Therefore, in many contexts
around the world, lack of coverage for gender-afﬁrming
treatments drives the use of non–medically supervised
hormones and surgeries, thereby exacerbating physical
health risks (34) and the other epidemics disproportionately
borne by the global transgender population, including
suicide and HIV infection. The longitudinal association
found in the present study between gender-afﬁrming surgery and reduced mental health treatment utilization,
combined with the physical and mental health risks of
surgery denial, supports policies that provide genderafﬁrming surgeries to transgender individuals who seek
such treatments.
ADDENDUM
After this article was published online on October 4, 2019,
some letters containing questions on the statistical methodology employed led the Journal to seek statistical consultations. The results of these consultations were presented
to us and we concurred with many of the points raised. The
letters (35-41) and our response to them (42) appear in the
Letters to the Editor section of the August 2020 issue of the
Journal.
AUTHOR AND ARTICLE INFORMATION
Department of Social and Behavioral Sciences, Yale School of Public
Health, New Haven, Conn. (Bränström, Pachankis); and the Department
of Clinical Neuroscience, Karolinska Institutet, Stockholm (Bränström).
Send correspondence to Dr. Bränström (richard.branstrom@ki.se).
Supported by the Swedish Research Council (no. 2016-01707) and the
Swedish Research Council for Health, Working Life, and Welfare (no.
2018-01628).
The authors report no ﬁnancial relationships with commercial interests.

Am J Psychiatry 177:8, August 2020

Received January 25, 2019; revisions received May 7 and June 14, 2019;
accepted July 16, 2019; published online Oct. 4, 2019.

REFERENCES
1. Reisner SL, Poteat T, Keatley J, et al: Global health burden and
needs of transgender populations: a review. Lancet 2016; 388:
412–436
2. Dhejne C, Van Vlerken R, Heylens G, et al: Mental health and gender
dysphoria: a review of the literature. Int Rev Psychiatry 2016; 28:
44–57
3. Connolly MD, Zervos MJ, Barone CJ 2nd, et al: The mental health of
transgender youth: advances in understanding. J Adolesc Health
2016; 59:489–495
4. White Hughto JM, Reisner SL, Pachankis JE: Transgender stigma
and health: a critical review of stigma determinants, mechanisms,
and interventions. Soc Sci Med 2015; 147:222–231
5. Hatzenbuehler ML, Pachankis JE: Stigma and minority stress as
social determinants of health among lesbian, gay, bisexual, and
transgender youth: research evidence and clinical implications.
Pediatr Clin North Am 2016; 63:985–997
6. Sevelius JM: Gender afﬁrmation: a framework for conceptualizing
risk behavior among transgender women of color. Sex Roles 2013;
68:675–689
7. World Health Organization: International Classiﬁcation of Diseases, 11th Revision (ICD-11). Geneva, World Health Organization,
2018
8. Dhejne C, Öberg K, Arver S, et al: An analysis of all applications for
sex reassignment surgery in Sweden, 1960–2010: prevalence, incidence, and regrets. Arch Sex Behav 2014; 43:1535–1545
9. Coleman E, Bockting W, Botzer M, et al: Standards of Care for the
Health of Transsexual, Transgender, and Gender-Nonconforming
People, 7th Version. Int J Transgenderism 2012; 13:165–232
10. Murad MH, Elamin MB, Garcia MZ, et al: Hormonal therapy and
sex reassignment: a systematic review and meta-analysis of quality
of life and psychosocial outcomes. Clin Endocrinol (Oxf ) 2010; 72:
214–231
11. White Hughto JM, Reisner SL: A systematic review of the effects
of hormone therapy on psychological functioning and quality of life
in transgender individuals. Transgend Health 2016; 1:21–31
12. Fisher AD, Castellini G, Ristori J, et al: Cross-sex hormone
treatment and psychobiological changes in transsexual persons:
two-year follow-up data. J Clin Endocrinol Metab 2016; 101:
4260–4269
13. Dhejne C, Lichtenstein P, Boman M, et al: Long-term follow-up of
transsexual persons undergoing sex reassignment surgery: cohort
study in Sweden. PLoS One 2011; 6:e16885
14. Swedish National Board of Health and Welfare: Good Care of Adults
With Gender Dysphoria. Stockholm, Swedish National Board of
Health and Welfare, 2015
15. Torjesen I: Trans health needs more and better services: increasing
capacity, expertise, and integration. BMJ 2018; 362:k3371
16. Wood H, Sasaki S, Bradley SJ, et al: Patterns of referral to a gender
identity service for children and adolescents (1976–2011): age, sex
ratio, and sexual orientation. J Sex Marital Ther 2013; 39:1–6
17. Chen M, Fuqua J, Eugster EA: Characteristics of referrals for gender
dysphoria over a 13-year period. J Adolesc Health 2016; 58:369–371
18. Zucker KJ: Epidemiology of gender dysphoria and transgender
identity. Sex Health 2017; 14:404–411
19. Ludvigsson JF, Andersson E, Ekbom A, et al: External review and
validation of the Swedish national inpatient register. BMC Public
Health 2011; 11:450
20. Drescher J: Queer diagnoses revisited: the past and future of homosexuality and gender diagnoses in DSM and ICD. Int Rev Psychiatry 2015; 27:386–395
21. Lundgren TK, Isung J, Rinder J, et al: Moving transgender care
forward within public health organizations: inclusion of facial

ajp.psychiatryonline.org

733

REDUCTION IN MENTAL HEALTH TREATMENT UTILIZATION AFTER GENDER-AFFIRMING SURGERIES

22.

23.

24.

25.

26.
27.

28.

29.
30.
31.

32.

feminizing surgery in the Swedish National Treatment Recommendations. Arch Sex Behav 2016; 45:1879–1880
The Swedish National Board of Health and Welfare: Good Care of
Children and Adolescents With Gender Dysphoria. Stockholm,
Swedish National Board of Health and Welfare, 2015
World Health Organization: International Statistical Classiﬁcation
of Diseases and Related Health Problems, 10th Revision (ICD-10).
Geneva, World Health Organization, 1993
Sundquist J, Ohlsson H, Sundquist K, et al: Common adult psychiatric disorders in Swedish primary care where most mental
health patients are treated. BMC Psychiatry 2017; 17:235
Bockting WO, Knudson G, Goldberg JM: Counseling and mental
health care for transgender adults and loved ones. Int J Transgenderism 2006; 9:35–82
Nieder TO, Herff M, Cerwenka S, et al: Age of onset and sexual orientation in transsexual males and females. J Sex Med 2011; 8:783–791
Flores AR, Herman JL, Gates GJ, et al: How many adults identify as
transgender in the United States? Los Angeles, Williams Institute,
June 2016
Collin L, Reisner SL, Tangpricha V, et al: Prevalence of transgender
depends on the “case” deﬁnition: a systematic review. J Sex Med
2016; 13:613–626
Winter S, Diamond M, Green J, et al: Transgender people: health
at the margins of society. Lancet 2016; 388:390–400
Baker KE: The future of transgender coverage. N Engl J Med 2017;
376:1801–1804
Kuzon WM Jr, Sluiter E, Gast KM: Exclusion of medically necessary gender-afﬁrming surgery for America’s armed services
veterans. AMA J Ethics 2018; 20:403–413
Veterans Health Administration: Providing Health Care for
Transgender and Intersex Veterans; Directive 1341. Washington,
DC, Veterans Health Administration, 2018

33. United States Conference of Catholic Bishops: Ethical and Religious Directives for Catholic Health Care Services, 5th ed.
Washington, DC, United States Conference of Catholic Bishops,
November 17, 2009
34. Sanchez NF, Sanchez JP, Danoff A: Health care utilization,
barriers to care, and hormone usage among male-to-female
transgender persons in New York City. Am J Public Health
2009; 99:713–719
35. Anckarsäter H, Gillberg C: Methodological shortcomings undercut
statement in support of gender-afﬁrming surgery. Am J Psychiatry
2020; 177:764–765
36. Van Mol A, Laidlaw M, Grossman M, et al: Gender afﬁrmation
surgery conclusion lacks evidence. Am J Psychiatry 2020; 177:
765–766
37. Curtis D: Study of transgender patients: conclusions are not supported by ﬁndings. Am J Psychiatry 2020; 177:766
38. Malone W, Roman S: Calling into question whether gender
afﬁrming surgery relieves psychological distress. Am J Psychiatry
2020; 177:766–767
39. Landén M: The effect of gender-afﬁrming treatment on psychiatric morbidity is still undecided. Am J Psychiatry 2020; 177:
767–768
40. Wold A: Gender corrective surgery promoting mental health in
persons with gender dysphoria not supported by data presented in
paper. Am J Psychiatry 2020; 177:768
41. Ring A, Malone M: Confounding effects on mental health observations after sex reassignment surgery. Am J Psychiatry 2020; 177:
768–769
42. Bränström R, Pachankis JE: Toward rigorous methodologies for
strengthening causal inference in the association between genderafﬁrming care and transgender individuals’ mental health. Am J
Psychiatry 2020; 177:769–772

Correction to Bränström and Pachankis
After the article “Reduction in Mental Health Treatment Utilization Among Transgender Individuals After Gender-Affirming Surgeries:
A Total Population Study” by Richard Bränström, Ph.D., and John E. Pachankis, Ph.D. (doi: 10.1176/appi.ajp.2019.19010080), was published online on October 4, 2019, some letters containing questions on the statistical methodology employed in the study led the Journal
to seek statistical consultations. The results of these consultations were presented to the study authors, who concurred with many of the
points raised. Upon request, the authors reanalyzed the data to compare outcomes between individuals diagnosed with gender incongruence who had received gender-affirming surgical treatments and those diagnosed with gender incongruence who had not. While this
comparison was performed retrospectively and was not part of the original research question given that several other factors may differ
between the groups, the results demonstrated no advantage of surgery in relation to subsequent mood or anxiety disorder-related health
care visits or prescriptions or hospitalizations following suicide attempts in that comparison. Given that the study used neither a prospective cohort design nor a randomized controlled trial design, the conclusion that “the longitudinal association between gender-affirming
surgery and lower use of mental health treatment lends support to the decision to provide gender-affirming surgeries to transgender individuals who seek them” is too strong. Finally, although the percentage of individuals with a gender incongruence diagnosis who had
received gender-affirming surgical treatments during the follow-up period is correctly reported in Table 3 (37.9%), the text incorrectly
refers to this percentage as 48%. The article was reposted on August 1, 2020, correcting this percentage and including an addendum referencing the postpublication discussion captured in the Letters to the Editor section of the August 2020 issue of the Journal (1).
1. Kalin NH: Reassessing mental health treatment utilization reduction in transgender individuals after gender-affirming surgeries: a
comment by the editor on the process (letter). Am J Psychiatry 2020; 177:765
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