
© 2019 American Journal of Preventive Medicine. Publis
reserved.
RESEARCH ARTICLE
From the 1Depa
University Schoo
of Health Behavi
of Public Health,
vard Medical Sch
Boston Children
demiology, Harv
chusetts; and 6Th

Address corre
Street, Boston U
Law Policy and
02118. E-mail: sk

0749-3797/$3
https://doi.org

hed by Elsevier Inc. All rights
Gender Minority Mental Health in the U.S.: Results of
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Sarah Ketchen Lipson, PhD,1 Julia Raifman, ScD,1 Sara Abelson, MPH,2 Sari L. Reisner, ScD3,4,5,6
Introduction: The purpose of this study was to examine mental health status by gender identity
among undergraduate and graduate students.

Methods: Data came from the 2015−2017 Healthy Minds Study, a mobile survey of randomly
selected students (N=65,213 at 71 U.S. campuses, including 1,237 gender minority [GM] students);
data were analyzed in 2018. Outcomes were symptoms of depression, anxiety, eating disorders, self-
injury, and suicidality based on widely used, clinically validated screening instruments. Bivariable
and multivariable analyses explored differences between GM and cisgender (non-GM) students as
well as by assigned sex at birth.

Results: Across mental health measures, a significantly higher prevalence of symptoms was
observed in GM students than cisgender students. Compared with 45% of cisgender students, 78%
of GM students met the criteria for 1 or more of the aforementioned mental health outcomes. GM
status was associated with 4.3 times higher odds of having at least 1 mental health problem (95%
CI=3.61, 5.12).

Conclusions: Findings from this largest campus-based study of its kind using representative data
with both gender identity and mental health measures underscore the importance of recognizing
and addressing GM mental health burdens, such as by screening for mental health and providing
gender-affirming services. There is broad urgency to identify protective factors and reduce mental
health inequities for this vulnerable population.
Am J Prev Med 2019;57(3):293−301. © 2019 American Journal of Preventive Medicine. Published by Elsevier
Inc. All rights reserved.
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Gender minority (GM) individuals have a gender
identity or expression that differs from their
assigned sex at birth or does not fit within the

male−female binary. This term encompasses transgen-
der, genderqueer, and gender nonconforming individu-
als, as well as those who have another self-identified
gender.1,2

With regard to mental health, GM adolescents and
young adults represent an underserved and under-
researched population.3,4 Large-scale data are critical for
assessing the prevalence of mental health challenges and
the magnitude of disparities faced by GM individuals.
To date, there is a lack of nationally representative data
that contain measures of gender identity alongside
detailed information about mental health symptoms.
The first representative data on GM disparities were
recently published: Using the Behavioral Risk Factor
Surveillance System, researchers found that transgender
people experienced a higher burden of emotional dis-
tress in the past 30 days relative to cisgender (non-GM)
people.5 Though the sample included more than 2,000
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transgender respondents, the study did not measure spe-
cific mental health symptoms (only distress). Another
recent study compared mental health diagnoses among
transgender and cisgender college students, finding that
transgender students were more likely to be diagnosed.6

In a study of high school students in California,
researchers found that the prevalence of past-12-month
self-reported suicidal ideation was nearly twice as high
for transgender than for cisgender students.7

Analyses of nonrepresentative clinical data indicate that
GM individuals experience large mental health disparities,
including a disproportionate burden of depression, anxi-
ety, and suicidality.8,9 A case−control study of electronic
health records indicated that transgender Veterans
Administration patients had more than 4 times the odds
of a diagnosis for depression and other serious mental ill-
nesses relative to cisgender Veterans Administration
patients.10 Similar patterns were documented among
transgender patients of a community health center in Bos-
ton, with a 2-fold to 3-fold increase in depression, anxiety,
suicidality, and self-harm among transgender youth.11

Though studies of clinical samples are important, there is
also a need for research in nonclinical samples. Evidence
suggests that many GM individuals do not access care or
experience greater delays in accessing care than cisgender
individuals,12,13 with healthcare stigma noted as a key bar-
rier to GM service utilization.13,14 To understand the full
scope of the issue, one needs to understand mental health
prevalence rates in the general GM population, not just
among those accessing care.
For a multitude of reasons, population-level research

on college campuses provides a unique opportunity to
assess the magnitude of mental health inequities among
GM adolescents and young adults. The traditional col-
lege years (ages 18−24) coincide with the age of onset
for many lifetime mental illnesses15; approximately one
third of students meet the criteria for a mental health
problem16, and prevalence rates of depression, anxiety,
and suicidality on campus have risen steadily in recent
decades.17,18 At the same time, an increasing number of
young people,5 and college students in particular,19,20

identify as transgender or report questioning their gen-
der identity.
This study examines mental health outcomes in a ran-

domly selected sample of more than 1,200 GM students
on 71 U.S. campuses. This is one of the first nationally
representative surveys of adolescents and young adults
to include data on mental health and gender identity.
Although at least 1 large-scale study examined diag-
nosed mental health conditions among transgender stu-
dents,6 this study examines symptoms of depression,
anxiety, eating disorders, self-injury, and suicidality
among GM students relative to cisgender students at the
population level and uses validated screening tools to
measure mental health outcomes. Findings have impli-
cations for research, practice, and policy.
METHODS
The Healthy Minds Study (HMS)21 is an annual, cross-sectional
survey examining mental health among undergraduate and gradu-
ate students. This study analyzed 4 semesters of national data (Fall
2015, Spring 2016, Fall 2016, and Spring 2017).

HMS is a mobile survey, completed by students on com-
puters or smartphones. Data were collected using Qualtrics
survey platform. The study was approved by the IRBs on all
participating campuses and covered by an NIH Certificate of
Confidentiality.

At each campus with more than 4,000 students, a random
sample of 4,000 degree-seeking students from the full population
was recruited; at smaller institutions, all students were invited.
The only exclusion criterion was that students had to be aged
18 years or older. Sample files, containing information for
recruitment (names, e-mail addresses) and nonresponse analyses,
were obtained from campus registrars. To incentivize participa-
tion, students were informed of their eligibility for 1 of 12 cash
prizes totaling $2,000 annually (2 $500 and 10 $100 gift cards);
eligibility was not contingent on completing the survey. Upon
clicking a personalized link in the recruitment e-mail, students
were presented with an informed consent page and had to agree
to the terms of participation before entering the survey. The
overall response rate was 24.4%.

To adjust for potential differences between responders and
nonresponders, the study team constructed sample probability
weights. Administrative data were obtained from participating
institutions, including male/female gender, race/ethnicity, aca-
demic level, and grade point average. These data were used to con-
struct response weights, equal to 1 divided by the estimated
probability of response, using a logistic regression to predict the
likelihood of response associated with each variable. Thus, weights
were larger for respondents with under-represented characteris-
tics, ensuring that estimates were representative of the full popula-
tion in terms of these known characteristics.

Study Sample
The sample included 65,213 students at 71 colleges and universi-
ties across the U.S. Overall, 98% identified as cisgender
(n=63,994) and 2% as GM (n=1,237); 1.3% identified as trans
masculine and 0.8% as trans feminine. The sample was roughly
two-thirds white, and most were undergraduate students. Addi-
tional characteristics are presented in Table 1.

Study sites were diverse across campus characteristics. Enroll-
ments ranged from <5,000 students (n=26 campuses) to >20,000
(n=18 campuses). The represented institutional types ranged
from community colleges (n=6 campuses) to doctoral-granting,
research universities (n=31 campuses). There were 40 public and
31 private institutions. There was geographic diversity, with cam-
puses in 8 of 9 Census regions. The only region not represented
was the South Region, West South Central Division (Arkansas,
Louisiana, Oklahoma, Texas). In terms of admissions selectivity,
there was at least 1 school in each of the selectivity classifications,
as determined by Barron’s Profiles of American Colleges.22
www.ajpmonline.org



Table 1. Sample Characteristics of Study Population From 71 Campuses

Characteristics
All, %

(N=65,231)
Cisgender, %
(n=63,994)

GM, %
(n=1,237)

Gender identity

Cisgender

All (n=63,994) 97.90 100.00 —
Cisgender female/cisgender woman (n=43,388) 55.51 56.70 —
Cisgender male/cisgender man (n=20,606) 42.39 43.30 —

Gender minority

All (n=1,237) 2.10 — 100.00

Trans masculine (n=857) 1.32 — 63.12

Transgender FAB (n=222) 0.42 — 20.16

Genderqueer FAB (n=460) 0.66 — 31.50

Other self-identified gender FAB (n=175) 0.24 — 11.46

Trans feminine (n=380) 0.77 — 36.88

Transgender MAB (n=108) 0.17 — 8.03

Genderqueer MAB (n=138) 0.29 — 13.93

Other self-identified gender MAB (n=134) 0.31 — 14.92

Sexual orientation

Straight/heterosexual (n=55,285) 84.43 85.79 20.54

Bisexual (n=4,428) 6.61 6.27 22.51

Gay/lesbian (n=2,289) 4.02 3.82 13.44

Questioning (n=1,659) 2.60 2.04 28.68

Other orientation (n=1,385) 2.06 1.80 14.19

Race/ethnicity

Black/African American (n=2,841) 6.47 6.53 3.46

Latinx (n=1,785) 3.28 3.27 3.60

Asian/Asian American (n=7,650) 11.14 11.22 7.24

Arab/Arab American (n=645) 0.99 1.00 0.32

White (n=44,210) 65.02 65.05 63.55

Multiracial (n=6,892) 10.99 10.92 13.92

Other racial/ethnic identity (n=1,208) 2.12 2.00 7.91

Age

18‒22 years (n=42,123) 66.45 66.39 69.33

23‒25 years (n=8,738) 12.28 12.27 12.67

26‒30 years (n=7,645) 10.26 10.24 11.19

≥31 years (n=6,725) 11.01 11.10 6.81

Degree level

Undergraduate (n=47,730) 78.37 78.29 81.96

Graduate student (n=17,501) 21.63 21.71 18.04

SES

First-generation student (n=19,799) 34.46 34.48 33.60

Non−first-generation student (n=45,033) 65.54 65.52 66.40

Note: Table values are weighted percentages. With nonresponse weights applied, some subgroups with smaller sample sizes represent larger
weighted percentages (e.g., other self-identified gender FAB n=175 represents 0.24% of the weighted sample, and other self-identified gender MAB
n=134 represents 0.31% of the weighted sample).
FAB, female assigned sex at birth; GM, gender minority; MAB, male assigned sex at birth.
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Measures
The primary independent variable was gender identity. Categoriza-
tions were based on students’ responses to 2 survey questions: (1)
What was your assigned sex at birth? (response options: female and
male) and (2) What is your current gender identity? (female, male,
trans female/trans woman, trans male/trans man, genderqueer/
September 2019
gender nonconforming, and self-identify). The 2-part measurement
of gender identity was added to the HMS in Fall 2015. In this
study, the main measure of gender identity had the following 2
categories, with subcategories in parentheses: (1) all cisgender stu-
dents (cisgender females/cisgender women and cisgender males/
cisgender men) and (2) all GM students (trans masculine and
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trans feminine). Trans masculine students are GM students with
female assigned sex at birth (FAB), and trans feminine students
are GM students with male assigned sex at birth (MAB). Gender-
queer FAB and self-identified FAB students were included in GM
FAB, whereas genderqueer MAB and self-identified MAB stu-
dents were included in GMMAB.

A unique contribution of this study is the examination of men-
tal health outcomes among specific GM identities (transgender,
genderqueer, and self-identified gender) and by sex at birth (MAB
or FAB). Appendix Table 1 (available online) provides complete
definitions and classification details.

Analyses focused on the following 8 binary outcomes: (1)
depression, (2) anxiety, (3) eating disorders, (4) nonsuicidal self-
injury (NSSI), (5) suicidal ideation, (6) suicide plans, (7) suicide
attempts, and (8) any mental health problem. Binary outcomes
were used because most measures have been validated based on
standard cut offs.

Symptoms of depression were examined using the 9-item
Patient Health Questionnaire (PHQ-9).23 Across settings and pop-
ulations, the PHQ-9 has been validated as internally consistent and
highly correlated with diagnosis.24 The standard cut off of ≥10 was
used.

Symptoms of anxiety were measured by the Generalized Anxi-
ety Disorder 7-item (GAD-7) scale.25 The standard cut off of ≥10
was used, which has been shown to have high sensitivity (89%)
and specificity (82%).25

Symptoms of eating disorders were assessed using the 5-item
SCOFF screen.26 Scores ranged from 0 to 5. A previous study of
university students found a positive likelihood ratio of 6 when
using ≥2, compared with a positive likelihood ratio of 11 using
≥3.27 The present study used the more conservative threshold
of ≥3.

The following item was used to assess NSSI: This question asks
about ways you may have hurt yourself on purpose, without
intending to kill yourself. In the past year, have you ever done any
of the following intentionally? Response options are listed in the
tables.

A single question measured suicidal ideation: In the past year,
did you ever seriously think about attempting suicide? Students
who answered yes were asked about suicide plans (In the past
year, did you make a plan for attempting suicide?) and attempts
(In the past year, did you attempt suicide?). Finally, the team cre-
ated a variable of 1 or more mental health problems, defined as a
positive PHQ-9, GAD-7, or SCOFF screen, or past-year NSSI or
suicidal ideation.

The following were included as covariates in multivariable anal-
yses: (1) sexual orientation, (2) race/ethnicity, (3) age, (4) degree
level, and (5) SES based on parental education (first-generation
[neither parent received a bachelor’s degree] versus non−first-gen-
eration student). For sexual orientation, the survey item was: How
would you describe your sexual orientation? Students selected 1 of
5 options: straight (heterosexual), bisexual, gay or lesbian, question-
ing, and other.
Statistical Analysis
Bivariable and multivariable analyses were intended to elucidate
variations in mental health by gender identity. The following are
reported for each mental health outcome: weighted percentages,
unadjusted ORs, and 95% CIs for each of the main gender
www.ajpmonline.org



Table 3. Mental Health Status of Transgender, Genderqueer, and Self-Identified Gender by Assigned Sex at Birth

Variable

Transgender

(all)

(n=330)

Transgender

FAB

Transgender

MAB

Genderqueer

(all)

(n=598)

Genderqueer

FAB

Genderqueer

MAB

Other se identified

gen r (all)

(n 09)

Other self-identified

gender FAB

Other self-identified

gender MAB

%

OR

(95% CI) p-value %

OR

(95% CI) p-value %

OR

(95% CI) p-value %

OR

(95% CI) p-value %

OR

(95% CI) p-value %

OR

(95% CI) p-value % (95 CI) p-value %

OR

(95% CI) p-value %

OR

(95% CI) p-value

Dep 48.56 2.32

(1.66, 3.24)

<0.001 48.38 2.30

(1.49, 3.53)

<0.001 49.02 2.35

(1.48, 3.75)

<0.001 65.69 4.76

(3.83, 5.90)

<0.001 73.24 6.78

(5.26, 8.74)

<0.001 48.61 2.32

(1.54, 3.48)

<0.001 54.21 2

(2.11 .00)

<0.001 63.39 4.24

(2.90, 6.21)

<0.001 47.15 2.18

(1.32, 3.63)

0.003

Anx 48.12 2.90

(2.05, 4.10)

<0.001 50.74 3.22

(2.08, 4.97)

<0.001 41.55 2.21

(1.36, 3.58)

0.001 54.90 3.84

(3.12, 4.72)

<0.001 61.38 5.00

(3.94, 6.34)

<0.001 40.24 2.09

(1.37, 3.20)

0.001 42.96 2

(1.71 .24)

<0.001 47.94 2.87

(1.98, 4.14)

<0.001 39.13 2.00

(1.22, 3.27)

0.006

ED 13.17 1.64

(1.10, 2.46)

0.02 14.25 1.80

(1.13, 2.86)

0.01 10.48 1.26

(0.53, 3.02)

0.60 14.43 1.83

(1.35, 2.49)

<0.001 16.33 2.12

(1.58, 2.85)

<0.001 10.15 1.22

(0.49, 3.06)

0.67 11.70 1

(0.97 .13)

0.07 16.60 2.15

(1.33, 3.49)

0.002 7.94 0.93

(0.49, 1.77)

0.83

NSSI 40.77 2.66

(1.93, 3.69)

<0.001 41.33 2.72

(1.80, 4.11)

<0.001 39.38 2.50

(1.55, 4.02)

<0.001 59.18 5.70

(4.57, 7.10)

<0.001 66.03 7.61

(5.79, 9.98)

<0.001 43.70 2.99

(1.99, 4.50)

<0.001 54.75 4

(3.43 .45)

<0.001 72.13 10.02

(6.85, 14.64)

<0.001 41.40 2.73

(1.58, 4.70)

<0.001

SI 30.57 3.67

(2.63, 5.12)

<0.001 33.99 4.28

(2.83, 6.48)

<0.001 22.00 2.33

(1.35, 4.01)

0.002 37.26 5.02

(4.06, 6.21)

<0.001 39.15 5.40

(4.23, 6.90)

<0.001 32.99 4.08

(2.69, 6.19)

<0.001 35.28 4

(3.29 .30)

<0.001 47.57 7.54

(5.20, 10.92)

<0.001 25.83 2.88

(1.70, 4.89)

<0.001

SP 18.42 5.18

(3.54, 7.58)

<0.001 21.02 6.08

(3.88, 9.53)

<0.001 11.90 3.04

(1.43, 6.47)

0.004 18.45 5.25

(4.09, 6.75)

<0.001 19.94 5.73

(4.35, 7.57)

<0.001 15.07 4.01

(2.32, 6.94)

<0.001 13.27 3

(2.30 .25)

<0.001 20.28 5.77

(3.52, 9.46)

<0.001 7.88 1.93

(0.97, 3.84)

0.06

SA 3.71 4.42

(2.14, 9.13)

<0.001 4.49 5.38

(2.46, 11.78)

<0.001 1.78 2.04

(0.28, 14.70)

0.48 2.89 3.42

(1.87, 6.26)

<0.001 2.08 2.42

(1.19, 4.90)

0.01 4.71 5.63

(2.12, 14.94)

0.001 2.63 3

(1.3 .28)

0.01 5.20 6.24

(2.42, 16.08)

<0.001 0.66 0.75

(0.10, 5.43)

0.78

≥1 71.23 2.91

(2.11, 4.01)

<0.001 73.59 3.27

(2.18, 4.91)

<0.001 65.30 2.20

(1.36, 3.56)

0.001 84.04 6.24

(4.71, 8.27)

<0.001 88.67 9.25

(6.42, 13.31)

<0.001 73.59 3.27

(2.08, 5.13)

<0.001 75.41 3

(2.57 .07)

<0.001 87.04 7.88

(4.93, 12.60)

<0.001 66.47 2.32

(1.44, 3.73)

0.001

Note: Boldface indicates statistical significance (p<0.05). Table values are weighted percentages and unadjusted ORs with 95% CIs in parenthes s. Comparisons are between the specific gender iden-
tity and all other students (e.g., transgender FAB vs all other groups that are not transgender FAB, including cisgender students). Dep is ≥10 on he PHQ-9. Anx is ≥10 on the GAD-7. ED is ≥3 on the
SCOFF. NSSI is any in the past year. NSSI survey options are as follows: Cut myself, Burned myself, Punched or banged myself, Scratched myself ulled my hair, Bit myself, Interfered with wound heal-
ing, Carved words or symbols into skin, Rubbed sharp objects into skin, Punched or banged an object to hurt myself, and Other. SI, SP, and SA are the past year. ≥1 is 1 or more of the following: a pos-
itive screen for depression, positive screen for anxiety, positive screen for an eating disorder, past-year NSSI, or past-year suicidal ideation.
Anx, anxiety; Dep, depression; ED, eating disorder; FAB, female assigned sex at birth; GAD-7, Generalized Anxiety Disorder 7-item scale; MAB, m le assigned sex at birth; NSSI, nonsuicidal self-injury;
PHQ-9, Patient Health Questionnaire; SA, suicide attempt; SI, suicidal ideation; SP, suicide plan.
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Table 4. Multivariable Correlates of Mental Health Status by Gender Identity (Logistic Regression Models)

Variable

Dep Anx ED NSSI SI S SA ≥1 problem

OR

(95% CI) p-value

OR

(95% CI) p-value

OR

(95% CI) p-value

OR

(95% CI) p-value

OR

(95% CI) p-value

OR

(95% CI) p-value

OR

(95% CI) p-value

OR

(95% CI) p-value

Gender identity

Cisgender female/

cisgender woman

1.36

(1.30, 1.44)

<0.001 1.82

(1.72, 1.93)

<0.001 2.52

(2.29, 2.77)

<0.001 1.21

(1.14, 1.28)

<0.001 1.00

(0.93, 1.08)

0.99 1.03

(0.91, 1.1

0.61 1.48

(1.14, 1.93)

0.004 1.52

(1.45, 1.59)

<0.001

Cisgender male/

cisgender man (ref)

— — — — — — — — — — — — — — — —

Trans masculine 2.79

(2.28, 3.42)

<0.001 3.52

(2.77, 4.45)

<0.001 2.69

(2.09, 3.45)

<0.001 2.94

(2.40, 3.60)

<0.001 2.58

(2.10, 3.18)

<0.001 2.89

(2.25, 3.7

<0.001 2.31

(1.36, 3.91)

0.002 3.85

(2.90, 5.10)

<0.001

Trans feminine 1.62

(1.22, 2.15)

0.001 1.97

(1.44, 2.69)

<0.001 1.55

(0.91, 2.65)

0.11 1.64

(1.24, 2.16)

<0.001 1.81

(1.33, 2.46)

<0.001 1.76

(1.18, 2.6

0.006 2.04

(0.90, 4.62)

0.09 1.92

(1.44, 2.56)

<0.001

Constant 0.14

(0.12, 0.15)

<0.001 0.11

(0.09, 0.12)

<0.001 0.03

(0.02, 0.03)

<0.001 0.07

(0.06, 0.08)

<0.001 0.04

(0.04, 0.05)

<0.001 0.01

(0.01, 0.0

<0.001 0.001

(0.001, 0.002)

<0.001 0.27

(0.24, 0.29)

<0.001

N 64,832 64,832 64,832 64,832 64,832 64 2 64,832 64,832

Note: Boldface indicates statistical significance (p<0.05). Table values are ORs with 95% CIs in parentheses. Dep is ≥10 on the PHQ-9. Anx i 10 on the GAD-7. ED is ≥3 on the SCOFF. NSSI is any in
the past year. NSSI survey options are as follows: Cut myself, Burned myself, Punched or banged myself, Scratched myself, Pulled my hair, B myself, Interfered with wound healing, Carved words or
symbols into skin, Rubbed sharp objects into skin, Punched or banged an object to hurt myself, and Other. SI, SP, and SA are in the past year. 1 problem is 1 or more of the following: a positive screen
for depression, positive screen for anxiety, positive screen for an eating disorder, past-year NSSI, or past-year suicidal ideation. Models also ontrol for sexual orientation, race/ethnicity, age, degree
level, and SES.
Anx, anxiety; Dep, depression; ED, eating disorder; GAD-7, Generalized Anxiety Disorder 7-item scale; NSSI, nonsuicidal self-injury; PHQ-9, Pat nt Health Questionnaire; SA, suicide attempt; SI, suicidal
ideation; SP, suicide plan.
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identity categories; for subcategories; and for transgender, gen-
derqueer, and self-identified gender by assigned sex at birth. For
each outcome, a logistic regression was also estimated controlling
for the aforementioned covariates. ORs and 95% CIs were
reported for cisgender female students/cisgender women, trans
masculine, and trans feminine relative to the reference group of
cisgender male students/cisgender men. Differences noted in the
Results section are significant at p<0.001. As a sensitivity analy-
sis, logistic regressions were estimated with campus fixed effects
(dummy variables for each campus); results remained similar in
magnitude and direction. Analyses were conducted in 2018 and
2019 using Stata, version 14.2 and weighted using the described
sample weights.
RESULTS

Across all mental health measures, GM students had a
significantly higher prevalence than cisgender students
(Table 2). Compared with 45% of cisgender students,
78% of GM students met the criteria for 1 or more men-
tal health problems. More than half of GM students
screened positive for depression (58%) and reported
NSSI (53%), whereas 28% of cisgender students screened
positive for depression and 20% reported NSSI. More
than one third of GM students reported seriously think-
ing about suicide in the past year relative to 1 in 10 cis-
gender students. In an unadjusted logistic regression
model, GM status was associated with 4.3 -times higher
odds of meeting the criteria for 1 or more mental health
problems (95% CI=3.61, 5.12). Trans masculine students
had 6.1 times higher odds of screening positive for 1 or
more mental health problems (95% CI=4.81, 7.63).
Looking at mental health outcomes among GM stu-

dents by assigned sex at birth, nearly 90% of both gender-
queer FAB and other self-identified gender FAB students
met criteria for 1 or more mental health problems
(Table 3). Genderqueer students had a higher prevalence
of 7 of 8 mental health outcomes than transgender stu-
dents and students of other self-identified gender, the 1
exception being that the highest rate of suicide attempts
was among transgender students. In unadjusted logistic
regressions, transgender FAB had 3.3 times higher odds
(95% CI=2.18, 4.91), genderqueer FAB had 9.3 times
higher odds (95% CI=6.42, 13.31), and other self-identi-
fied FAB students had 7.9 times higher odds (95%
CI=4.93, 12.60) of screening positive for 1 or more men-
tal health problems.
Controlling for sexual orientation, race/ethnicity, age,

degree, and SES, and relative to cisgender males/cisgen-
der men, trans masculine students had 3.9 times higher
odds (95% CI=2.90, 5.10) and trans feminine students
1.9-times higher odds (95% CI=1.44, 2.56) of meeting
the criteria for 1 or more mental health problems
(Table 4). Past-year NSSI and suicidality were especially
September 2019
high; trans masculine students had 2.9 times higher odds
(95% CI=2.40, 3.60) and trans feminine students had
1.6 times higher odds (95% CI=1.24, 2.16) of NSSI. Trans
masculine students had 2.6 times higher odds (95%
CI=2.10, 3.18), and trans feminine students had 1.8 times
higher odds (95% CI=1.33, 2.46) of suicidal ideation.
DISCUSSION

This is the largest study of its kind focused on mental
health among GM college students, and one of the first
known population-level studies using representative
data with measures of both gender identity and mental
health symptoms in any setting. Findings from more
than 1,200 GM students on 71 campuses offer compel-
ling evidence of mental health inequities. The proportion
of GM students screening positive for depression, anxi-
ety, and eating disorders, and reporting NSSI are more
than twice that of cisgender students. Rates of suicidal
ideation, plans, and attempts are 3−4 times higher.
Though there have been no prior campus-based studies
powered to detect these differences, the overall finding
that GM students experience a disproportionate mental
health burden is consistent with extant research.5

This is also one of the only known studies to examine
mental health for specific GM identities and by assigned
sex at birth. In this study, trans masculine students (GM
students assigned a female sex at birth) and genderqueer
students are particularly vulnerable groups.
Findings demonstrate an urgent need to address GM

student mental health. Gender-affirming and transgen-
der-competent systems are needed to screen for and pro-
vide mental health services. According to minority stress
theory,1 GMs may be exposed to unique stressors (e.g.,
family rejection or transphobia), which may increase
mental health risk. Therapeutic treatments that have
shown efficacy with young people in general, such as
cognitive behavioral therapy,28 must therefore target
biopsychosocial determinants for all youth as well as fac-
tors that uniquely influence GMs.
Findings also underscore the importance of campuses

prioritizing the needs of GM students through policies
and programs. Research has demonstrated positive
effects of inclusive policies for GM student well-being,
specifically nondiscrimination policies inclusive of gen-
der identity (versus only sexual orientation), gender-
neutral bathrooms, and policies allowing students to
change their name in campus records.29 A 2016 study
using the National Transgender Discrimination Survey
found that being denied access to gender-appropriate
bathrooms or housing was associated with suicidality.30

Given the evidence of mental health inequities and the
positive impacts of supportive policies,31 there is an
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urgent need to understand and shape current policies
under consideration to protect GM mental health. More
generally, there is a need for continued research examin-
ing how school-level and macro-social policies (includ-
ing at the state level) may perpetuate the inequities
revealed in this study.
Longitudinal data are needed to follow GM students

throughout college, examining mental health alongside
determinants at individual, institutional, and societal
levels. Research is also needed to explore the intersec-
tionality of GM identity with other identities in today’s
diverse college student populations, such as being a
racial/ethnic or religious minority. GM people of color
face additional discrimination, which has implications
for mental health. In data from the 2015 U.S. Transgen-
der Survey, which was conducted among a large conve-
nience sample, the highest reports of discrimination
were by black GM respondents.13

Limitations
As noted, this is the largest known study on mental
health symptoms in the GM college student population.
The generalizability of findings is strengthened by the
multisite nature of the HMS and random sampling at the
student level. In addition to these strengths, there are sev-
eral limitations to consider. First, although mental health
outcomes were measured with validated screens,23−26 it
is important to remember that these assessments do not
represent clinical diagnoses. Second, the cross-sectional
data cannot account for changes in mental health over
time, and this study cannot infer causes of GM dispar-
ities. Third, campuses elected to participate in the HMS;
though the institutional sample is large and diverse, it is
not random. Survey weights do not account for probabil-
ity of school selection. Fourth, data from campus regis-
trars on gender identity were binary (male/female),
meaning that GM students may not have their gender
accurately reflected (i.e., there is no way of knowing what
portion of administrative data reflects sex assigned at
birth versus a forced selection of a binary current iden-
tity). Fifth, the response rate was 24%; this is typical for
online surveys,32 but it clearly raises the potential of non-
response bias. The researchers applied nonresponse
weights along known characteristics of the full popula-
tion, but there may be differences between responders
and nonresponders on unobserved characteristics. One
question is whether students with mental health concerns
may be more or less likely to respond. To address this,
the HMS team previously conducted a follow-up survey
sent to roughly 500 randomly selected initial nonres-
ponders; 55% responded and results showed, relative to
the main sample, lower rates of depression, suggesting
potential overestimations of the prevalence of mental
health problems.32 Sixth, these data may not represent
the broader GM adolescent and young adult population
in the U.S., particularly given that transgender individu-
als are less likely to attend college than cisgender individ-
uals.33 Seventh, this study did not account for campus
policies that may uniquely affect GM students (e.g., gen-
der-neutral bathrooms/housing or inclusive antidiscrimi-
nation policies).29−31 Future research with HMS and
other large-scale data sets should examine GM mental
health on campuses with and without such policies.
Finally, gender diversity is complex. Research necessitates
consideration using standardized measures; the categori-
zation of respondents was in no way implemented to
undermine students’ gender identity or to privilege their
assigned sex at birth.
CONCLUSIONS

This national study offers compelling evidence of mental
health inequities among GM students compared with cis-
gender students, with 2−4 times higher prevalence of
depression, anxiety, eating disorders, self-injury, and suici-
dality. Findings underscore the importance of institutions
addressing the needs of GM students, increasing capacity
to deliver mental health services responsive to the lived
realities GM students face, and a broader urgency to shape
the evidence base for clinical care and social policies that
protect GM adolescents and young adults in this country.
ACKNOWLEDGMENTS
The study was approved by the IRBs on all participating cam-
puses; the University of Michigan IRB served as the central
review board for the Healthy Minds Study (HUM00100169). A
Certificate of Confidentiality issued by NIH provided further pro-
tections.

JR is supported by a K Award from the National Institute of
Mental Health (K01 MH116817); the study sponsor had no role
in the study design; collection, analysis, or interpretation of
data; in the writing of this report; or the decision to submit the
report for publication. There are no sources of funding to dis-
close for the other authors.

SKL designed the study and acquired, analyzed, and inter-
preted data. JR contributed to the analyses. JR, SA, and SLR
contributed to interpretation and critically revised the manu-
script for important intellectual content. All authors approved
the manuscript.

No financial disclosures were reported by the authors of this
paper.
SUPPLEMENTAL MATERIAL
Supplemental materials associated with this article can be
found in the online version at https://doi.org/10.1016/j.
amepre.2019.04.025.
www.ajpmonline.org

https://doi.org/10.1016/j.amepre.2019.04.025
https://doi.org/10.1016/j.amepre.2019.04.025


Lipson et al / Am J Prev Med 2019;57(3):293−301 301
REFERENCES
1. Hendricks ML, Testa RJ. A conceptual framework for clinical work

with transgender and gender nonconforming clients: an adaptation of
the Minority Stress Model. Prof Psychol Res Pract. 2012;43(5):460‒
467. https://doi.org/10.1037/a0029597.

2. Seelman KL. Recommendations of transgender students, staff, and
faculty in the USA for improving college campuses. Gend Educ.
2014;26(6):618‒635. https://doi.org/10.1080/09540253.2014.935300.

3. Grossman AH, D’Augelli AR. Transgender youth: invisible and vul-
nerable. J Homosex. 2006;51(1):111‒128. https://doi.org/10.1300/
J082v51n01_06.

4. Olson J, Forbes C, Belzer M. Management of the transgender adoles-
cent. Arch Pediatr Adolesc Med. 2011;165(2):171‒176. https://doi.org/
10.1001/archpediatrics.2010.275.

5. Downing JM, Przedworski JM. Health of transgender adults in the
U.S., 2014‒2016. Am J Prev Med. 2018;55(3):336‒344. https://doi.org/
10.1016/j.amepre.2018.04.045.

6. Oswalt SB, Lederer AM. Beyond depression and suicide: the mental
health of transgender college students. Soc Sci. 2017;6(1):20. https://
doi.org/10.3390/socsci6010020.

7. Perez-Brumer A, Day JK, Russell ST, Hatzenbuehler ML. Prevalence
and correlates of suicidal ideation among transgender youth in Cali-
fornia: findings from a representative, population-based sample of
high school students. J Am Acad Child Adolesc Psychiatry. 2017;56
(9):739‒746. https://doi.org/10.1016/j.jaac.2017.06.010.

8. Grossman AH, D’augelli AR. Transgender youth and life-threatening
behaviors. Suicide Life Threat Behav. 2007;37(5):527‒537. https://doi.
org/10.1521/suli.2007.37.5.527.

9. Mustanski BS, Garofalo R, Emerson EM. Mental health disorders, psy-
chological distress, and suicidality in a diverse sample of lesbian, gay,
bisexual, and transgender youths. Am J Public Health. 2010;100
(12):2426‒2432. https://doi.org/10.2105/AJPH.2009.178319.

10. Brown GR, Jones KT. Mental health and medical health disparities in
5135 transgender veterans receiving healthcare in the Veterans Health
Administration: a case-control study. LGBT Health. 2016;3(2):122‒
131. https://doi.org/10.1089/lgbt.2015.0058.

11. Reisner SL, Vetters R, Leclerc M, et al. Mental health of transgender
youth in care at an adolescent urban community health center: a
matched retrospective cohort study. J Adolesc Health. 2015;56(3):274‒
279. https://doi.org/10.1016/j.jadohealth.2014.10.264.

12. Cruz TM. Assessing access to care for transgender and gender non-
conforming people: a consideration of diversity in combating discrim-
ination. Soc Sci Med. 2014;110:65‒73. https://doi.org/10.1016/j.
socscimed.2014.03.032.

13. James SE, Herman JL, Rankin S, Keisling M, Mottet L, Anafi M. The
report of the 2015 U.S. transgender survey. Washington, DC: National
Center for Transgender Equality. www.transequality.org/sites/default/
files/docs/USTS-Full-Report-FINAL.PDF. Published 2016. Accessed
April 12, 2019.

14. 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. https://doi.org/
10.1016/j.socscimed.2015.11.010.

15. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE.
Lifetime prevalence and age-of-onset distributions of DSM-IV disorders
in the National Comorbidity Survey Replication. Arch Gen Psychiatry.
2005;62(6):593‒602. https://doi.org/10.1001/archpsyc.62.6.593.

16. Lipson SK, Kern A, Eisenberg D, Breland-Noble AM. Mental health
disparities among college students of color. J Adolesc Health. 2018;63
(3):348‒356. https://doi.org/10.1016/j.jadohealth.2018.04.014.
September 2019
17. Twenge JM, Gentile B, DeWall CN, Ma D, Lacefield K, Schurtz DR.
Birth cohort increases in psychopathology among young Americans,
1938‒2007: a cross-temporal meta-analysis of the MMPI. Clin Psychol
Rev. 2010;30(2):145‒154. https://doi.org/10.1016/j.cpr.2009.10.005.

18. Lipson SK, Lattie EG, Eisenberg D. Increased rates of mental health
service utilization by U.S. college students: 10-year population-level
trends (2007‒2017). Psychiatr Serv. 2018;70(1):60‒63. https://doi.org/
10.1176/appi.ps.201800332.

19. Flores AR, Herman JL, Gates GJ, Brown TNT. How many adults iden-
tify as transgender in the United States? Los Angeles, CA: The Wil-
liams Institute. https://williamsinstitute.law.ucla.edu/wp-content/
uploads/How-Many-Adults-Identify-as-Transgender-in-the-United-
States.pdf. Published 2016. Accessed April 12, 2019.

20. Carter KA. Transgenderism and college students: issues of gender
identity and its role on our campuses. In: Wall VA, Evans NJ, eds.
Toward Acceptance: Sexual Orientation Issues on Campus. Lanham,
MD: University Press of America, 2000:261‒282.

21. Healthy Minds Network. The healthy minds study. www.healthy-
mindsnetwork.org/research/hms. Accessed April 12, 2019.

22. College Division of Barron’s Educational Series. Barron’s Profiles of
American Colleges. Hauppauge, NY: Barron’s Educational Series, Inc,
2009 2008.

23. Kroenke K, Spitzer RL. The PHQ-9: a new depression diagnostic and
severity measure. Psychiatr Ann. 2002;32(9):509‒515. https://doi.org/
10.3928/0048-5713-20020901-06.

24. Lowe B, Unutzer J, Callahan CM, Perkins AJ, Kroenke K. Monitoring
depression treatment outcomes with the Patient Health Question-
naire-9. Med Care. 2004;42(12):1194‒1201. https://doi.org/10.1097/
00005650-200412000-00006.

25. Spitzer RL, Kroenke K, Williams JB, L€owe B. A brief measure for assess-
ing generalized anxiety disorder: the GAD-7. Arch Intern Med. 2006;166
(10):1092‒1097. https://doi.org/10.1001/archinte.166.10.1092.

26. Morgan JF, Reid F, Lacey JH. The SCOFF questionnaire: assessment of
a new screening tool for eating disorders. BMJ. 1999;319(7223):1467‒
1468. https://doi.org/10.1136/bmj.319.7223.1467.

27. Cotton MA, Ball C, Robinson P. Four simple questions can help
screen for eating disorders. J Gen Intern Med. 2003;18(1):53‒56.
https://doi.org/10.1046/j.1525-1497.2003.20374.x.

28. Linardon J. Meta-analysis of the effects of cognitive-behavioral ther-
apy on the core eating disorder maintaining mechanisms: implications
for mechanisms of therapeutic change. Cogn Behav Ther. 2018;47
(2):107‒125. https://doi.org/10.1080/16506073.2018.1427785.

29. Woodford MR, Kulick A, Garvey JC, Sinco BR, Hong JS. LGBTQ poli-
cies and resources on campus and the experiences and psychological
well-being of sexual minority college students: advancing research on
structural inclusion. Psychol Sex Orientat Gend Divers. 2018;5(4):445‒
456. https://doi.org/10.1037/sgd0000289.

30. Seelman KL. Transgender adults’ access to college bathrooms and
housing and the relationship to suicidality. J Homosex. 2016;63
(10):1378‒1399. https://doi.org/10.1080/00918369.2016.1157998.

31. Raifman J, Moscoe E, Austin SB, McConnell M. Difference-in-differ-
ences analysis of the association between state same-sex marriage poli-
cies and adolescent suicide attempts. JAMA Pediatr. 2017;171(4):350‒
356. https://doi.org/10.1001/jamapediatrics.2016.4529.

32. Eisenberg D, Golberstein E, Gollust SE. Help-seeking and access to
mental health care in a university student population. Med Care.
2007;45(7):594‒601. https://doi.org/10.1097/MLR.0b013e31803bb4c1.

33. Crissman HP, Berger MB, Graham LF, Dalton VK. Transgender
demographics: a household probability sample of U.S. adults,
2014. Am J Public Health. 2017;107(2):213‒215. https://doi.org/
10.2105/AJPH.2016.303571.

https://doi.org/10.1037/a0029597
https://doi.org/10.1080/09540253.2014.935300
https://doi.org/10.1300/J082v51n01_06
https://doi.org/10.1300/J082v51n01_06
https://doi.org/10.1001/archpediatrics.2010.275
https://doi.org/10.1001/archpediatrics.2010.275
https://doi.org/10.1016/j.amepre.2018.04.045
https://doi.org/10.1016/j.amepre.2018.04.045
https://doi.org/10.3390/socsci6010020
https://doi.org/10.3390/socsci6010020
https://doi.org/10.1016/j.jaac.2017.06.010
https://doi.org/10.1521/suli.2007.37.5.527
https://doi.org/10.1521/suli.2007.37.5.527
https://doi.org/10.2105/AJPH.2009.178319
https://doi.org/10.1089/lgbt.2015.0058
https://doi.org/10.1016/j.jadohealth.2014.10.264
https://doi.org/10.1016/j.socscimed.2014.03.032
https://doi.org/10.1016/j.socscimed.2014.03.032
http://www.transequality.org/sites/default/files/docs/USTS-Full-Report-FINAL.PDF
http://www.transequality.org/sites/default/files/docs/USTS-Full-Report-FINAL.PDF
https://doi.org/10.1016/j.socscimed.2015.11.010
https://doi.org/10.1016/j.socscimed.2015.11.010
https://doi.org/10.1001/archpsyc.62.6.593
https://doi.org/10.1016/j.jadohealth.2018.04.014
https://doi.org/10.1016/j.cpr.2009.10.005
https://doi.org/10.1176/appi.ps.201800332
https://doi.org/10.1176/appi.ps.201800332
https://williamsinstitute.law.ucla.edu/wp-content/uploads/How-Many-Adults-Identify-as-Transgender-in-the-United-States.pdf
https://williamsinstitute.law.ucla.edu/wp-content/uploads/How-Many-Adults-Identify-as-Transgender-in-the-United-States.pdf
https://williamsinstitute.law.ucla.edu/wp-content/uploads/How-Many-Adults-Identify-as-Transgender-in-the-United-States.pdf
http://refhub.elsevier.com/S0749-3797(19)30219-3/sbref0020
http://refhub.elsevier.com/S0749-3797(19)30219-3/sbref0020
http://refhub.elsevier.com/S0749-3797(19)30219-3/sbref0020
http://refhub.elsevier.com/S0749-3797(19)30219-3/sbref0020
http://refhub.elsevier.com/S0749-3797(19)30219-3/sbref0020
http://www.healthymindsnetwork.org/research/hms
http://www.healthymindsnetwork.org/research/hms
http://refhub.elsevier.com/S0749-3797(19)30219-3/sbref0021
http://refhub.elsevier.com/S0749-3797(19)30219-3/sbref0021
http://refhub.elsevier.com/S0749-3797(19)30219-3/sbref0021
https://doi.org/10.3928/0048-5713-20020901-06
https://doi.org/10.3928/0048-5713-20020901-06
https://doi.org/10.1097/00005650-200412000-00006
https://doi.org/10.1097/00005650-200412000-00006
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1136/bmj.319.7223.1467
https://doi.org/10.1046/j.1525-1497.2003.20374.x
https://doi.org/10.1080/16506073.2018.1427785
https://doi.org/10.1037/sgd0000289
https://doi.org/10.1080/00918369.2016.1157998
https://doi.org/10.1001/jamapediatrics.2016.4529
https://doi.org/10.1097/MLR.0b013e31803bb4c1
https://doi.org/10.2105/AJPH.2016.303571
https://doi.org/10.2105/AJPH.2016.303571

	Gender Minority Mental Health in the U.S.: Results of a National Survey on College Campuses
	INTRODUCTION
	METHODS
	Study Sample
	Measures
	Statistical Analysis

	RESULTS
	DISCUSSION
	Limitations

	CONCLUSIONS
	ACKNOWLEDGMENTS
	Supplemental Material
	REFERENCES



