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Abstract

Purpose—This study investigates depression and anxiety in gender minority (i.e., transgender
and/or gender nonconforming) compared to non-gender minority (cisgender) young adults.

Methods—Data were from the Growing Up Today Study, a national cohort of U.S. young
adults. A two-step method (maternal-reported natal sex in 1996 cross-classified with participant-
reported current gender identity in 2010) was used to identify gender minority and non-gender
minority respondents (n=7831; mean age=26 years). Differences in past-week depressive
symptoms and anxious symptoms were examined cross-sectionally by gender identity. Gender
minority and non-gender minority respondents were compared using age-adjusted logistic
regression models.
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Implications and Contribution Statement: Gender identity is an understudied social determinant of mental health. This study
contributes epidemiologic data showing a higher prevalence of depressive and anxious symptoms in gender minorities (i.e.,
transgender and/or gender nonconforming) relative to non-gender minorities in an U.S. cohort of young adults.
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Results—In gender minorities, the prevalence of depressive and anxious symptoms meeting
clinical cutoffs was 52% and 38%, respectively compared to non-gender minorities (27% and 30%
in females and 25% and 14% in males) (p<0.01).

Conclusion—Gender identity is an understudied social determinant of mental health.
Surveillance efforts to monitor mental health disparities should include survey questions to assess
gender identity in epidemiologic research. Research and interventions to understand and
ameliorate mental health disparities by gender identity are needed.
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Introduction

In the United States, depression and generalized anxiety represent serious public health
problems (1-3). The estimated prevalence of depression is 29.9% (lifetime) and 8.6% (past
12 months) and generalized anxiety is 9.0% (lifetime) and 2.0% (past 12 months) evaluated
via clinical diagnostic interview (2), with higher prevalence in studies utilizing screening
scales, subthreshold clinical cut-points, or broadened/relaxed clinical diagnostic criteria
requiring shorter duration of symptoms (4, 5). Young adulthood represents the most
common developmental period of onset for depression and generalized anxiety in the U.S.
with median age of onset between ages 23-30 (2).

Gender differences in depression and anxiety have been consistently found with females
about twice as likely to have mood disorders compared to males (6-9). Despite the research
attention and interest in gender differences, no national U.S. studies that we are aware of
have moved beyond a binary conceptualization of gender to examine the epidemiology of
depression and anxiety in gender minorities compared to non-gender minorities. Gender
minority refers to transgender and/or gender nonconforming people whose sex assigned at
birth is different from their current gender identity (10). Gender identity refers to a person's
internal, felt sense of self as male, female, transgender, or another diverse nonbinary gender
identity (11).

In the past decade there has been increasing research in gender minority health applying a
depathologizing framework to understand the health of transgender and gender
nonconforming people (10, 12). In the mental health realm, this framework has moved
research away from conceptualizing gender minorities as “disordered” to recognizing the
mental health concerns that gender minority people face, many of which may be the result of
stress- and stigma-related processes due to social exclusion (13, 14). In community and
clinic samples of gender minority youth (15-17) and adults (18-21), depression and anxiety
are highly prevalent. However, few U.S. comparative epidemiologic data exist to examine
whether gender minorities experience higher levels of depression and anxiety relative to
non-gender minority populations (22). A barrier to monitoring the physical and mental
health of U.S. transgender and gender nonconforming populations is the lack of inclusion of
survey items on population-level and epidemiologic surveys with which to identify gender
minority respondents (10, 23). Using data from a large national prospective cohort of young
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adults in the United States, the current study sought to fill this empirical gap. We examine
the social epidemiology of depression and anxiety by gender identity, comparing gender
minority and non-gender minority young adults.

Methods

Participants

Measures

The Growing Up Today Study 1 (GUTS1) is a national longitudinal cohort of children of
participants of the Nurses' Health Study Il (NHSII), a prospective cohort of female
registered nurses across the United States. At enrollment in 1996, the GUTS sample
consisted of more than 16,000 youth ages 9 to14 (7,843 boys and 9,039 girls) (24). GUTS1
participants have completed quantitative assessments assessing their health and health-
related indicators approximately every two years since 1996. The institutional review board
at Brigham and Women's Hospital approved the GUTS1 study. Activities for the current
study were approved by the Brigham and Women's Hospital institutional review board. To
be included in secondary analyses, GUTSL1 participants had to complete the gender identity
question asked in the 2010 survey wave (/7=7,831). A complete case analysis (i.e., listwise
deletion) has been found to yield non-biased estimates in the GUTS1 cohort (25). As with
other GUTS1 analyses using data from the 2010 wave (26, 27), a higher proportion of 2010
wave respondents were female versus male (maternal reported natal sex at baseline in 1996)
as compared to baseline enrollment (p<0.05).

Gender Minority—A two-step method was used to identify gender minority and
cisgender respondents (step 1: assigned sex at birth; step 2: current gender identity) (28).
Natal sex (male or female) at baseline in 1996 was reported by respondents’ mothers when
GUTS1 participants were first enrolled. A single-item gender identity measure (28) was
asked in the 2010 GUTS1 questionnaire wave: “How do you describe yourself?” with the
response options: “Female,” “Male,” “Transgender,” and “Do not identify as female, male,
or transgender.” Gender identity was operationalized by cross-classifying sex and gender as
follows: (1) “Male”, respondents who completed the boys survey at baseline in 1996 and
checked “Male” on the gender identity 2010 item; (2) “Female”, respondents who completed
the girls survey at baseline in 1996 and checked “Female”; and (3) “Gender minority”
participants who selected who indicated a cross-sex identity (i.e., filled out the boys survey
at baseline in 1996 and identified as “Female” on the gender identity item in 2010),
“Transgender”, or “Do not identify as male, female, or transgender”.

Depression—Depressive distress was assessed using the validated and reliable 10-item
Center for Epidemiologic Studies Depression (CES-D 10) Scale (29), a screener used widely
with adolescent and young adult populations (26, 30, 31) GUTS1 participants were asked to
indicate how often in the past week they felt or behaved certain ways on a response scale
ranging from O=rarely/never to 3=all the time (e.g., “During the past week, | was bothered
by things that usually don't bother me™). After reverse coding two items, scores were
summed. Items correlated from 0.10-0.51 (p<0.0001). Scores ranged from 0 to 30 and
higher scores indicated more depressive distress (Cronbach's a=0.81). As in previous
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research (30), a clinical cut point of CESD-10 score = 10 was used to categorize a positive
screen for clinically significant depressive distress.

Anxiety—Anxious distress was assessed with 9 items from the Worry/Sensitivity
Subscale of the Revised Children's Manifest Anxiety Scale (RCMAS) (the “What | Think
and Feel” instrument) (32). The RCMAS (33-35) and the Worry/Sensitivity Subscale (36)
are well-validated in youth. Of RCMAS' subscales, this subscale most closely represents the
excessive worry characteristic of generalized anxiety disorder as outlined in the Diagnostic
and Statistical Manual of Mental Disorders IV-Text Revision (DSM-1V-TR) (37).
Participants were asked how often in the past week they felt symptoms of anxiety on a
Likert-response scale ranging from 0=none of the time to 5=all of the time (e.g., “l worry
about what is going to happen”, “I worry about what other people think about me”, “I am
nervous™). Item scores were summed, with a higher scores indicating more anxious distress.
Scores ranged from 0 to 45 (Cronbach's a=0.93). Items correlated from 0.49-0.76
(p<0.0001). Scores were categorized to create a binary indicator of a clinically significant
elevation in anxious distress, using scores at or above the 75% percentile (score = 18).

Demographic Characteristics—Age (in years) was reported in 2010. Race/ethnicity
was reported in 1996 was categorized as a binary indicator of any racial/ethnic minority
(yes/no).

Data Analysis

SAS v9.3 was used for all statistical analyses. The univariate distribution of all variables
(frequency, proportion, mean, standard deviation) was examined by gender identity (gender
minority versus non-gender minority females and males). Bivariate analyses first tested for
an overall global effect of gender identity in mean depressive and anxious symptoms scores
using analysis of variance (ANOVA) and proportional differences in meeting clinical cut-
offs using chi-square (x2) tests. Tests for normality were conducted to ensure statistical
assumptions required for ANOVA were met. Pairwise comparisons were subsequently
conducted to compare gender minorities each to non-gender minority female and males,
respectively, using t-tests (equal variances) for mean scores and Fisher's exact tests for
proportions. Cohen's d effect size estimates (38) were calculated for main differences to
provide a sense of the magnitude of differences in symptom scores by gender identity. Age-
adjusted linear regression models were fit to examine differences by gender identity in
continuous symptom scores. Age-adjusted logistic regression models were fit to examine
whether gender minority and non-gender minority female respondents each had increased
odds of elevated depressive and anxious distress relative to non-gender minority male
respondents. Non-gender minority males were selected as the referent group for regression
models given psychiatric epidemiologic studies showing lowest prevalence of depression
and anxiety in this population group (6-9). Models were age adjusted because of
developmental differences in onset of depressive and anxious symptoms (2).
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Table 1 presents current gender identity (2010) by maternal-reported sex at baseline (1996).
Overall 0.33% of the respondent cohort was gender minority. The mean age of the sample
was 25.7 years (SD=1.7); no statistically significant age differences were found by gender
identity (/=0.74 (df=2,7065), p=0.48). The majority (96.4%) were White (non-Hispanic),
and the proportion of racial/ethnic minority respondents was comparable across gender
identity groups (y2=1.48, df=2, p=0.47).

Table 2 shows the distribution of depressive and anxious symptom scores and depression and
anxiety meeting clinical cut-offs by gender identity. Gender minority respondents had
elevated levels of depressive distress compared to non-gender minority respondents (A=10.7
gender minority, M=7.4 females, M=7.0 males; p<0.0001). Anxious symptoms were also
higher comparing gender minority and non-gender minority respondents (M=16.7 gender
minority, M=14.6 females, M=10.3 males; £<0.0001). In gender minorities, the prevalence
of depressive and anxious symptoms meeting clinical cut-offs was 52% and 38%,
respectively compared to non-gender minorities (27% and 30% in females and 25% and
14% in males) (p<0.01). Results are shown graphically in Figure 1.

Age-adjusted linear and logistic regression models are presented in Table 3. Compared to
non-gender minority males, gender minority young adults had significantly elevated
depressive and anxious scores (p<0.01). Effect sizes for past-week mental health symptom
scores were moderate to large. For past-week depressive distress, the Cohen's @' for gender
minority compared to females was 0.66, and relative to males was 0.75. Past-week anxious
distress Cohen's d'for gender minority versus females was 0.22, and compared to males was
0.74. Gender minorities were also found to have two- to- three-fold significantly increased
odds of depression and anxiety (p<0.05) relative to non-gender minority males. Non-gender
minority females evidenced higher depressive and anxious symptom scores (0<0.01) and
increased odds of anxiety relative to non-gender minority males (0<0.0001).

Discussion

In this large national prospective cohort study of U.S. young adults, disparities in past-week
depression and anxiety were found by gender identity. Specifically, compared to non-gender
minority males, gender minority respondents had higher symptom scores on each mental
health outcome and were more likely to meet clinical thresholds for past-week depression
and anxiety. These findings replicate previous studies showing high levels of psychological
distress among transgender and gender nonconforming people (15-21). Our results extend
previous research by documenting mental health disparities with comparative data of gender
minority and non-gender minority young adults. Future studies that examine the etiology of
the higher depressive and anxious symptoms burdening gender minority compared to non-
gender minority young adults are recommended to inform interventions.

Study findings should be interpreted in light of several limitations. First, the GUTS1 cohort
is a homogenous sample in terms of age, race/ethnicity, and maternal employment (young
adults, largely white race/ethnicity, children of nurses). Whether these mental health
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disparities would be similar in effect size in cohort studies and surveillance systems that are
comprised of more diverse populations requires additional study. Second, small sample size
represents a limitation given 0.33% of the cohort identified as transgender. However, given
statistical power is partly a function of the magnitude of differences (e.g., effect sizes), the
large mean differences between gender minority and cisgender young adults enabled
statistically powered analyses despite the small sample size. Due to a small number of
transgender and gender nonconforming respondents, we were unable to test for mental
health subgroup differences by gender identity or by natal sex (female-to-male versus male-
to-female) or to disaggregate transgender, cross-sex, and gender variant respondents (binary
versus nonbinary identification). Future research would benefit from considering subgroup
differences. Although this study used clinically validated screening instruments for
depression and anxiety, the screener for anxiety was comprised of 9 items instead of full 11
items from the RCMAS Worry/Sensitivity Subscale (36). Findings therefore require
replication using clinical diagnostic interviews, the “gold standard” which would allow
lifetime and past-12 month prevalence estimates by gender identity. An additional strength is
that the documented prevalence of 0.33% gender minority respondents in the GUTS1 cohort
is on par with other U.S. estimates which range from 0.3% to 0.5% (39, 40).

Limitations notwithstanding, findings from this study suggest that gender identity is an
understudied social determinant of mental health. Surveillance efforts to monitor mental
health disparities should include survey questions to assess gender identity. The two-step
approach is recommended to identify gender minority respondents in population studies of
health (23). Capturing assigned sex at birth and current gender identity will allow for greater
understanding of the social epidemiology of depression, anxiety, and other mental health
outcomes. It may also lead to additional insights regarding sex and gender differences and
etiologic pathways relevant for mental health of all people, gender minority and non-gender
minority alike. In light of the current findings, and alongside prior research showing gender
minority people represent an underserved population who face significant barriers to
accessing quality gender-affirming, non-stigmatizing mental health care (14), research and
interventions to understand and ameliorate mental health disparities by gender identity are
needed (10).
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(a) Depressive and Anxious Symptoms (Mean Scores)

(b) Meeting Clinically Significant Elevations for Depression and Anxiety (%)
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Figure 1.

Mental Health Disparities by Gender Identity: Comparing Gender Minority & and Non-

Gender Minority Females and Males.

aGender Minority = Combined respondents who endorsed a cross-sex identity, transgender
identity, and who indicated they do not identify as female, male, or transgender.
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Table 1
Self-Reported Current Gender Identity (2010; mean age 26 years) By Maternal-Reported Natal Sex (1996).

Maternal-Reported Natal Sex (1996)
Female (n=5226) % (n) Male (n=2605) Total Sample (n=7831)

Self-Reported Current Gender Identity (2010)

Non-Gender Minority Female 4 99.69 (5210) 0.00 (0) 66.53 (5210)
Non-Gender Minority Male 0.00 (0) 99.62 (2595) 33.14 (2595)
Gender Minority b 0.31 (16) 0.38 (10) 0.33 (26)
Cross-Sex Identified ¢ 0.06 (3) 0.15(4) 0.09 (7)
Transgender Identified ¢ 0.06 3) 0.08 (2) 0.06 (5)
Do Not Identify as Female, Male, or Transgender € 019 (10) 0.15(4) 0.18 (14)

a A o
Non-Gender Minority = Concordant maternal-reported natal sex and current gender identity (i.e., female natal sex and female current gender
identity, or male natal sex and male current gender identity).

Gender Minority = Combined respondents who endorsed a cross-sex identity, transgender identity, and who indicated they do not identify as
female, male, or transgender.

Cross-Sex Identified = Discordant maternal-reported natal sex and current gender identity (i.e., female natal sex and male current gender identity,
or male natal sex and female current gender identity).

d. - R
Transgender = Participant selected “Transgender” as current gender identity.

e . -, . . R
Do Not Identify as Female, Male, or Transgender = Participant endorsed a different non-binary (not female or male) current gender identity.

J Adolesc Health. Author manuscript; available in PMC 2017 August 01.



Page 11

Reisner et al.

'S1$3) 10BX3 S, Jaysi4 pue (saoueLien
lenba) s1s81-1 Buisn pajuswajdwi a1am suosuedwod asimiled “(S1S8) 19BXa S, Jaysid pue WAONY) Aluapi 1apuab 40 10848 [eqo)f |[e4ano ay) Buluiwexa sasAjeur alelienlq woiy pajelausb are sanjead
¥

‘wopaauy Jo saaibap se sasaipualed ul
pa1eoIpUl SI UOSLIEdLWIOD YIBS Ul PApNjoUl S8SeD JO Jaquinu 8y erep Buissiw 03 anp paisyip uosLiedwod [eansiess [eqo|B alelieAlq Yoes ul papnjoul S8sed JO Jaquinu [e101 8y 810N “UONBIASQ PJepuels = as

‘(uone|ndod pazipiepuels

© 10U ‘ajdwes S1 N9 ay) UIYIM 8T S 8109S) BA0GE J0 3nUs2Iad G/ 8109 31easgns ANAINISUSS/ALIOM (SYINDY) 81e9S A1BIXUY 1S3JIURIA S,USIP|IYD PasIASY :SSa.IsIp SNOIXUe Juedyiubls >__S_c__0b

'0T Z 8102s (0T-AS3D) uoissaidaq saipnis d160jolwapid3 10y J81us) :$sauIsIp aAIssaldap Juedn1ubis \A__m.u_:__uQ

*(Anuapi Japush JusLIND B[eW pUB X8S [ereu aew Jo ‘AInuapl Japush JuslIng ajews) pue Xas [ereu sjewsy a'1) Anuspl Japush 1s.1INd pue Xas [e1eu paliodal-|eulsiew Juepioouod = AlLoul Bucmo.cozn

“Jlapuabsuel) 10 ‘ajew ‘afeway se Ay1Iuapl 10U op Asyl paledipul oym pue ‘Aluspl Japusbsuel) ‘A1juspl Xas-SS040 e pasiopus oym sjuspuodsal pauiquio) = AlLouliy Bucmmvm

0L 88 8'89 529 ON
092 1000°0> (2) e6'L2z €000 st 150 Te gle (a1nusaiad G/ = 81008 SYINDY) SBA

p $584351Q SNOIXUY JUed! 1wbis Ajeaund
9€L 6. 0€L 08y ON
7'92 €000 (@ 81T 2000 162 5000 0L2 02S (0T = 21005 0T-AS3D) SBA

5 ssansIq anIssaidaq uedIuBIS Ajjeatund

% anjen-d ap) X enpen-d 9% onpen-d % % suoI1eAa|3 [ealul|d %99/\-1sed
(eg)zer 1000°0> (cL9L'0) v eve  1000°0> (e eot Al (7'8) 9T (ce) Lo1 swordwAg snoixuy
(Lv)eL 1000°0> (SLL2'2) 650V TOOO0> (Sv)0'L 50000 e (e9) L0T swoydwAs anissaidaQ
(as) uespy anjen-d Gp)anign-+4  anjen-d (as) ueayy  anpen-d (@as) ueapy (as) ueapy $9100S WO0IdWAS 3aapn-1sed
G6GZ=U 3[eN 0TZG=U dJews-

*mCOmthEoU
1€8/=U a|dwes [e10] |eonIsIe)IS areLieAlg [eqojS ALIoulA J8pus9-UoN ALIOUIN J8pusD-UoN  9Z=U AJIOUI JapusD

's)uspuodsay a[e|\ pue sjewsa 4 ALIOUIIA J8pUsD-UON pue , ALiouliA Jspusd Butredwod :(0T02) Anusp| Jspuss uanind Aq sioyedlpul yieaH [eIusiA

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Adolesc Health. Author manuscript; available in PMC 2017 August 01.



Page 12

Reisner et al.

‘[eAlsIU] 82UBPIUOD %SG6 = 1D %S6 "0ltey SPPO = O ‘HwiT
92U3PIU0D 9%G6 = D %G6 “Japuabsuel) 10 ‘ajew ‘afeway se A4uspl 10U op A3y) Paresipul oym pue ‘Aliuspl Jspualsues) ‘A1luUsp] Xas-Ss010 B PasIOpua OYM Sluapuodsal pauiquiod = AILIoUIA 13puao,

8000 (67'8'8€'T) 9 ¥E0°0 (28'5'20T) 05z 90000 (096 ‘T92) TT9 €000 (687 'T0'T) S6'C  KLIOUIN JapuaD
134 134 JEX| I 3eIN AJlioul Japus9-uoN
T0000> (082 ‘9T2) 9r'Z  €€T0 (€21'260)60T TO000> (297 '08°€) T¢H 9000 (950 '60°0) €€°0 3lewa 1apusD-UoN

Amusp] Jopus
210 (T0'T 'v6°0) L60 2200 (66'0'€6°0) 96'0  880°0 (100 'T2°0-) 0T'0-  T0O0'0 (v0°0- ‘27°0-) TT°0- (sresp) 8By

anjea-d (10 9%G6) HO anead (10 %G6) O anjea-d (1D %S6) e19g anjead (1D %56) e1eg

ApvIxuy uoissaadaq@ swoldwAs snoixuy swoldwAs anissaadag

s|apol uoissaubiay onsibo (q) S|9pOI Uolssalbiay Jeaul (e)

‘A1uap| Japuas) Ag yijeaH [LIUSIAl Ul S3ouaIaylg Bululwex3 s|apoA uoissalbay ansibio] pue Jesul] paisnlpy-aby
€ 9|qel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Adolesc Health. Author manuscript; available in PMC 2017 August 01.



	Abstract
	Introduction
	Methods
	Participants
	Measures
	Gender Minority
	Depression
	Anxiety
	Demographic Characteristics

	Data Analysis

	Results
	Discussion
	References
	Figure 1
	Table 1
	Table 2
	Table 3

