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Abstract
Purpose Syndemics are co-occurring epidemics that cluster within populations due to shared socio-structural factors and are 
often in populations with intersecting forms of vulnerability. Suicide, depression, and substance use all disproportionately 
affect transgender and gender diverse (TGD) youth. In this study, we test a syndemic model of the relationship between these 
three mental health conditions in the context of economic deprivation and interpersonal discrimination.
Methods We used data on substance use, depressive symptoms, suicidality, and social–structural factors from 2680 TGD 
youth captured in the 2017 and 2019 survey waves of the Youth Risk Behavior Surveillance System. We used a latent class 
analysis (LCA) to identify groups with distinct patterns of self-reported substance use and depressive symptoms, and regres-
sion models to characterize the relationship between substance-use, depressive symptoms, class membership, social–struc-
tural factors, and suicidality.
Results A three-class LCA solution identified a subset of student respondents in a “high use” latent class characterized 
by high self-reported substance use frequency and depressive symptoms compared with other classes. Online bullying 
(aOR: 1.58; 95% CI: 1.28–1.95) and housing insecurity (aOR: 8.78; 95% CI: 4.35–17.71) were associated with increased 
odds of “high use” class membership relative to the “no use” class membership. “High use” class membership was associ-
ated with increased odds of suicidal ideation (aOR: 2.26; 95% CI: 1.75–2.94), plans (aOR: 2.59; 95% CI: 2.01–3.36), and 
attempts (aOR: 6.85; 95% CI: 3.17–15.68).
Conclusion The co-occurrence of substance use and depressive symptoms is associated with socio-structural factors and 
may drive risk for suicidality among TGD youth. Meaningful suicide prevention efforts that address disproportionate risk 
in this population must be attentive to and mitigate the shared determinants of mood symptoms and substance use behavior.
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Introduction

Transgender and gender diverse (TGD) youths are youths 
whose gender identity differs from their assigned gender 
at birth [1], and represents a growing proportion of the 
population, with estimates ranging from 1.3 to 2.7% of 
young people, a range that may be significantly lower than 
more recent estimates (e.g., from 2.5 to 8.4%) [2–4]. In 
the setting of systemic discrimination and victimization, 
these young people are at an increased risk for suicide 
and other adverse mental health outcomes compared to 
their cisgender peers [4–7]. In one large national study, 
over half of the TGD youth reported seriously considering 
attempting suicide in the past year and one-fifth reported 
an attempt [8]. In two studies reviewing clinic data of TGD 
youth, a suicide attempt was seen in 9.3% of patients at a 
mean age of 14.8, and up to 30% in a slightly older sam-
ple with mean age of 19.2 years old [9, 10]. The inequity 
in suicide risk among TGD youth is best understood as 
a downstream impact of systemic discrimination experi-
enced by transgender individuals. The health impacts of 
discrimination in TGD populations are frequently con-
ceptualized within the gender minority stress model that 
describes pathways from gender-related “distal” stressors 
(e.g., violence, gender non-affirmation, and other elements 
of systemic discrimination) and “proximal” stressors (e.g., 
internalized transphobia and maladaptive coping mecha-
nisms) cumulatively leading to striking mental and physi-
cal health disparities [11–14]. These factors, however, are 
neither exhaustive nor consistently predictive of suicidal 
behavior among TGD people [8]; therefore, additional 
work is needed to better understand the health conditions 
and social contexts underlying these inequities among 
TGD youth.

Given the interplay of multiple co-occurring health 
challenges in the setting of noxious social conditions, 
a syndemic theoretical approach may allow for a more 
robust examination of the drivers of suicide among TGD 
youth. A syndemic is defined as “population-level clus-
tering of social and health problems” and was first used 
to describe the relationship between to substance use, 
violence, and HIV/AIDS [15, 16]. According to Singer 
et al., the three conditions of a syndemic are (1) two or 
more diseases cluster (co-occur) in a specific population, 
(2) this observed clustering is facilitated by contextual or 
social factors (such as poverty and other structural ineq-
uities), and (3) the clustering of diseases drive adverse 
disease interaction and enhance disease burden on the 
affected population [16]. Much of the syndemic literatures 
on TGD youth and adults have focused on sexual behav-
iors associated with HIV transmission risk [17, 18]. For 
example, Reisner and colleagues [19] found that among 

trans-masculine people who have sex with cisgender men, 
additional syndemics, defined here as the presence of 
binge drinking, substance use, depression, and childhood 
abuse among others, were associated with increased odds 
of a variety of sexual risk indicators. While suicide has 
been previously studied as a syndemic outcome among 
sexual minority men and youth [20, 21], to our knowl-
edge, this framework has not been used to contextualize 
the TGD youth suicide health inequity.

Prior observational studies of TGD youth lend support 
to the possibility that depression and substance use are syn-
demic in this population and contribute to the increased risk 
for suicide. In a longitudinal study of 214 TGD young people 
in Chicago, 45.4% screened positive for moderate to severe 
depression, 21.5% for moderate to high risk of alcohol use 
disorder, and 14% in a range suggestive of cannabis use dis-
order [22]. Psychiatric comorbidity in a cohort of 298 young 
transgender women was also high when assessed by clinician 
interview, with 35.5%, 11.0%, and 14.4% meeting criteria for 
a lifetime major depressive episode, past 12-month alcohol 
dependence, and past 12-month non-alcohol substance use 
dependence, respectively [23]. Of note, nearly one-fifth of 
that sample met criteria for more than one disorder. Research 
that examines disparities in mental health among TGD youth 
through an intersectional framework, one that explicitly 
addresses the interlocking effects of racism and other forms 
of identity-based oppression, is in early stages but critical to 
examine. In one study of young people admitted to inpatient 
or partial hospitalization programs, over 90% of lesbian, gay, 
bisexual, transgender, and queer (LGBTQ) patients of color 
had a lifetime suicide attempt compared to 62.3% of White 
LGBTQ patients, though only 8.3% of this sample identified 
as TGD [24]. Data from a representative survey of youth in 
California found similar levels of victimization, depressive 
symptoms, and suicidality comparing White with Black and 
Latinx TGD youth, though revealed differing experiences 
of racism at the intersection of gender identity. Black and 
Latinx TGD youth experienced higher levels of all harass-
ment including race-based harassment than their cisgender 
peers with correspondingly worse indicators of mental well-
ness [25].

Socio-structural factors have been implicated in the 
development of these conditions. In another study of young 
transgender women in multiple U.S. cities, an experience 
of incarceration during the study period (associated here 
with sex work, homelessness, and dropping out of school) 
predicted illicit substance use but not depression [26]. The 
authors attributed this negative finding to potentially adap-
tive concealment behaviors to manage emotional vulnerabil-
ity. The last criterion of syndemics involving biopsychoso-
cial interactions of depression, substance use, and suicidality 
is well established. Though a full review of specific path-
ways is beyond the scope of this paper, prior studies have 
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implicated the role of avoidance coping and internalization 
around gender-related distal stressors in the development 
and progression of these conditions [27–31].

Here, we apply a syndemic theoretical approach to inves-
tigate suicidality in a multi-state, cross-sectional sample of 
TGD high school students using the Youth Risk Behavior 
Surveillance System (YRBSS). Prior studies using these data 
have found heightened victimization and higher odds of sui-
cide attempts after controlling for victimization, depressive 
symptoms, and substance use comparing TGD respondents 
to their cisgender peers [32, 33]. The present study restricts 
analysis to TGD respondents and treats these conditions 
not as covariates to control for but central components of a 
syndemic model. In this study, we hypothesize a syndemic 
relationship between depressive symptoms and substance 
misuse in the context of these noxious socio-structural expo-
sures including in-school bullying, internet bullying, food 
insecurity, and housing insecurity. We also hypothesize that 
in the context of this putative syndemic, these exposures will 
be associated with an increased burden of suicidality on this 
population. The aim of this work is to better understand the 
factors contributing to higher rates of suicidality in TGD and 
ultimately inform policies that reduce the heightened burden 
of suicide in this population.

Methods

Data source

This study uses data from the Center for Disease Control 
and Prevention’s YRBSS, the largest public health surveil-
lance system of high school students (grades 9-12) in the 
United States, administered biennially with a smaller subset 
of jurisdictions collecting data from middle school students 
[34]. The YRBSS monitors a broad range of health-related 
behaviors and is one of few national health surveys for youth 
in the United States. The specific modules may vary for each 
jurisdiction and as it pertains to this study, may include 
items on substance use, depressive symptoms, suicidality, 
and food insecurity, housing insecurity, and experiences of 
bullying among students. Beginning with the 2017 fielding 
of the survey, a subset of jurisdictions piloted a question that 
allows for the ascertainment of transgender identity, facili-
tating the use of this survey for transgender youth popula-
tion health surveillance among high school students [35]. 
Transgender identity was assessed with the following sin-
gle item: “Some people describe themselves as transgender 
when their sex at birth does not match the way they think or 
feel about their gender. Are you transgender?” The response 
options included (A) No, I am not transgender, (B) Yes, I 
am transgender, (C) I am not sure if I am transgender, and 
(D) I do not know what this question is asking. We classified 

respondents as TGD and included them in these analyses if 
they selected the second or third options.

Because we hypothesized there is a syndemic of sub-
stance use and depressive symptoms among TGD youth 
specifically, we only included states with publicly available 
data that fielded the optional gender identity questions which 
only included select high school sites, as well as the five 
questions assessing lifetime use of illicit substances, two 
items on 30-day alcohol use, and an item on 30-day mari-
juana use, among the publicly available state datasets. These 
states were Colorado, Delaware, Hawaii, Maryland, Nevada, 
Pennsylvania, and Rhode Island (Supplemental Table 1).

Theoretical approach

In this study, we employ syndemic theory to conceptual-
ize the relationship between substance use and depres-
sion in the context of socio-structural conditions that are 
observed in the YRBSS data. Figure 1 depicts the syndemic 
model for the present study. The putative syndemic con-
ditions are depression and substance use, as measured by 
self-reported depressive symptoms and self-reported illicit 
substance, alcohol, and marijuana use. The conditions that 
we investigate as drivers underlying the syndemic are social, 
specifically in-school and internet bullying, and structural, 
specifically food and housing insecurity. Lastly, as suicide 
represents a feared outcome that those with substance use 
and mood disorders such as major depression remain at 
increased risk of, suicidality was conceptualized as evidence 
of enhanced severity and further progressed disease.

Measures

Putative syndemic health conditions

 I. Substance use

Fig. 1  Syndemic model for substance use and depression in transgen-
der youth
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   YRBSS included items that ascertained life-
time frequency of use of the following substances: 
cocaine, ecstasy, heroin, methamphetamines, and pre-
scription pain medications (that were not prescribed 
to the respondent or that were consumed differently 
than a doctor instructed). Students were given six 
response options for these items ranging from “0 
times” to “40 or more times.” Thirty-day alcohol use 
was measured across two questions. The first, “Dur-
ing the past 30 days, on how many days did you have 
at least one drink of alcohol?” ascertains any alcohol 
use, and the second “ During the past 30 days, on 
how many days did you have 4 or more drinks of 
alcohol in a row, [that is, within a couple of hours] 
(if you are female) or 5 or more drinks of alcohol in 
a row, [that is, within a couple of hours] (if you are 
male)?,” focused on binge drinking. The bracketed 
statements were appended in the 2019 versions of 
the question only. There were seven response options 
ranging from “0 days” to “all 30 days” for the first 
question, and “0 days” to “20 or more days” for the 
second question.

 II. Depressive symptoms
   For depressive symptoms, a single item that ascer-

tained both low mood and anhedonia, “During the 
past 12 months, did you ever feel so sad or hopeless 
almost every day for two weeks or more in a row 
that you stopped doing some usual activities?” with 
a binary response format.

 III. Suicidality
   Lastly, for suicide, students were asked several 

questions relating to suicidality including considering 
suicide, planning suicide, or attempting suicide. The 
first two questions were “During the past 12 months, 
did you ever “seriously consider attempting suicide” 
or “make a plan about how you would attempt sui-
cide,” with a binary response format. To assess sui-
cide attempts, students were asked, “During the past 
12 months, how many times did you actually attempt 
suicide.” For our analyses, we dichotomized this final 
question as any attempt or none.

Socio‑structural factors

Socio-structural factors available in the YRBSS that may 
be related to the syndemic progression of substance use and 
depressive symptoms to suicidality include economic con-
textual factors (housing and food insecurity), and interper-
sonal discrimination (in-school and internet bullying). We 
selected these measures to represent those that are youth-
specific (bullying) [36] as well as those that are more general 
determinants of health inequities (housing and food insecu-
rity). Assessing food insecurity, the YRBSS included the 

item, “During the past 30 days, how often did you go hungry 
because there was not enough food in your home?” Students 
were given five response options: never, rarely, sometimes, 
most of the time, and always. For our analyses, we dichoto-
mized these responses for any 30-day food insecurity. The 
YRBSS also included the item “During the past 30 days, 
where did you usually sleep?” Students were given seven 
response options: (A) In my parent’s or guardian’s home, 
(B) In the home of a friend, family member, or other person 
because I had to leave my home or my parent or guardian 
cannot afford housing, (C) In a shelter or emergency hous-
ing, (D) In a motel or hotel, (E) In a car, park, campground, 
or other public place, (F) I do not have a usual place to 
sleep, and (G) Somewhere else. All students who did not 
endorse sleeping at parent or guardian residence were treated 
as experiencing 30 day-housing insecurity. Two questions 
assessed bullying at school or via the internet. The item for 
school in-school bullying was, “During the past 12 months, 
have you ever been bullied on school property?” and had a 
binary response format. The question measuring electronic 
bullying asked, “During the past 12 months, have you ever 
been electronically bullied? (Include being bullied through 
email, chat rooms, instant messaging, websites, or texting)” 
and similarly had a binary response format.

Statistical analysis

The goal of our statistical analyses was to provide evidence 
for the three conditions of a syndemic, which are explained 
generally in the introduction and outlined specifically for our 
study in the “Theoretical approach” section and Fig. 1. For 
the first condition, to show that the putative syndemic condi-
tions of substance misuse and depressive symptoms cluster 
in TGD youth, we use latent class analysis to identify groups 
of students with similar patterns of self-report substance 
use and depressive symptoms. Briefly, latent class analysis 
assumes that the observed or manifest variables are corre-
lated variables drawn from an unobserved or latent class 
distribution [37]. Using this approach allowed us to estimate 
class membership of different combinations of substance 
use and depressive symptoms. The underlying assumption 
is that conditional on latent class membership, individual 
responses to the manifest variables are independent (i.e., all 
the information about the relationship between the manifest 
variables is “contained” in the latent class distribution). To 
optimize interpretability of the latent categories of substance 
use and depressive symptoms, we harmonized the 30-day 
and lifetime substance use data by grouping responses into 
categories for “high”, “low”, “none,” and “missing” for each 
substance. See Supplemental Table 1 for the data harmoniza-
tion schema. The item assessing depressive symptoms had a 
binary response format. We treated “missing” as a separate 
category for the substance use and depressive symptoms 
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as missing data may indicate desirability bias and is some-
what informative, and the missing at random assumption 
(MAR) for imputation methods was not reasonable with the 
available data. We evaluated the Akaike information crite-
rion (AIC), Bayesian information criteria, and the G2 and 
χ2, goodness-of-fit criteria to select the number of classes 
retained in the final model based on visual inspection of a 
scree plot of all four criteria, parsimony, and interpretabil-
ity [38]. To describe the model, we report class conditional 
probabilities for each manifest variable and the distribution 
of predicted class membership. In the context of this study, 
these probabilities can be interpreted as the likelihood that 
a student respondent in that latent class will endorse the 
corresponding substance use frequency, or the probability 
that they will endorse depressive symptoms. We performed 
latent class analysis with the poLCA package in R, which 
obtains maximum likelihood estimates for the LCA model 
using Newton–Raphson and expectation–maximization 
algorithms [37].

For the second condition, to determine if the social–struc-
tural factors are associated with the clustering of depressive 
symptoms and substance use, we conducted multinomial 
regression with predicted latent class membership as the 
outcome. There were substantial differences in data avail-
ability for the social–structural factors, with far fewer stu-
dents being in states that fielded the questions on food and 
housing insecurity than bullying. Therefore, we assessed fit 
two separate models: an interpersonal model focusing on 
internet and in-school bullying, and an economic deprivation 
model including food and housing insecurity. For the final 
condition, to determine if disease clustering is associated 
with enhanced disease burden and severity, we conducted 
logistic regression on the suicidality-related outcomes. For 
all regression analyses, we adjust for state, age, and sur-
vey year, and we report corresponding adjusted odds ratios 
(aORs) and 95% confidence intervals (95% CIs). This study 
uses publicly available and de-identified data from the Cent-
ers for Disease Control and Prevention and was therefore 
exempt from IRB approval. All analyses were conducted in 
R version 4.0.2 [39].

Results

The study sample included 2680 TGD students, 1799 stu-
dents from the 2017 YRBSS and 881 from the 2019 YRBSS 
(Table 1). In the pooled sample, 36.8% identified their sex as 
female, 53.5% identified their sex as male and 9.8% did not 
have data available for sex. This was similar when stratified 
by survey year. Most participants (80.4%) ranged in age from 
14 to 17 years old. While students most often self-reported 
their ethno-racial identity as White (33.8%), the next most 
commonly identified groups were Hispanic/Latino/a/e 

students (20.6%) and Black students (18.4%). In terms of 
sexual orientation, more than half of the students identified 
as either bisexual (24.6%) or gay or lesbian (22.1%), with 
about a third indicating they were heterosexual (34.6%). The 
sample most often identified their gender expression as very 
feminine (23.5%) or mostly feminine (7.6%), but it should 
be noted 39.1% of responses were missing. The breakdown 
of states varied substantially by year, and are available in 
Supplemental Table 2. 

Among the entire cohort, 1212 students (45.2%) reported 
depressive symptoms, 1091 students (40.7%) reported no 
depressive symptoms, and response data were missing for 
377 students (14.1%). Distribution of the raw response fre-
quencies for life-time and 30-day substance use are shown 
in Supplemental Tables 3 and 4.

Supplemental Fig. 1 shows the AIC, BIC, and G2- and 
χ2- goodness-of-fit criteria on a scree plot. The AIC and BIC 
criteria suggested 3 classes, the  G2 criteria suggested 5, and 
the χ2 criteria suggested 6. Based on consensus, interpret-
ability, and parsimony, the final LCA model retained three 
classes. Figure 2 shows the class conditional probabilities 
for “high”, “low”, none” or “missing” frequency of lifetime 
illicit substance use, 30-day alcohol use, 30-day binge drink-
ing, 30-day marijuana use, and depressive symptoms from 
the three-class LCA solution based on self-reported sub-
stance use frequencies. We labeled the three classes as (1) 
“high use” (2) “no use” and (3) “low or unknown use” based 
on comparing the conditional probabilities for substance use 
frequency within each class. The percentage of students in 
each of these groups were 36.8% (N = 987), 14.2% (N = 381), 
and 49.0% (N = 1312), respectively. The “high use” class 
was characterized by conditional probabilities of “high” 
substance use, ranging from 0.64 to 0.74 for illicit drugs 
(cocaine, ecstasy, heroin, prescription pain medications, 
and methamphetamines), 0.55 for 30-day marijuana and 
30-day alcohol consumption, and 0.49 for binge drinking. 
This group also had the highest conditional probability for 
depressive symptoms at 0.57. The “no use” class was charac-
terized by conditional probabilities of “none” substance use, 
ranging from 0.83 to 0.99 for illicit drugs (cocaine, ecstasy, 
heroin, prescription pain medications, and methampheta-
mines), 0.83 for 30-day marijuana, 0.71 for 30-day alcohol 
consumption, and 0.87 for binge drinking. This group also 
had the second highest conditional probability for depres-
sive symptoms at 0.54. The “low or unknown use” class 
was characterized by conditional probabilities of “low” 
substance use, ranging from 0.44 to 0.51 for illicit drugs 
(cocaine, ecstasy, heroin, prescription pain medications, and 
methamphetamines), 0.22 for 30 day marijuana and 30-day 
alcohol consumption, and 0.20 for binge drinking. For this 
class, conditional probabilities of “missing” substance use 
(cocaine, ecstasy, heroin, prescription pain medications, and 
methamphetamines) were low ranging from 0.02 to 0.05, 
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whereas conditional probabilities for 30-day alcohol, 30-day 
binge drinking, and 30-day marijuana were high ranging 
from 0.47 to 0.64. This group also had the lowest conditional 
probability for depressive symptoms at 0.30. Supplemental 
Tables 5 through 7 show the conditional probabilities for 
substance use and depressive symptoms for each of the three 
classes. 

Supplemental Tables 8 and 9 show the data availability 
and raw frequency and proportions of for each social–struc-
tural factor (30-day housing and food insecurity, annual 
in-school and internet bullying). Both in-school (aOR: 
1.33; 95% CI 1.11–1.61) and online (aOR: 2.18; 95% CI 

1.82–2.60) bullying, as well as housing insecurity (aOR: 
3.10; 95% CI 1.13–8.51) were associated with increased 
odds of membership in the high use latent class relative to 
the low/unknown use latent class (Table 2). Online bully-
ing (aOR: 1.58; 95% CI 1.28–1.95) and housing insecurity 
(aOR: 8.78; 95% CI: 4.35–17.71) were also associated with 
increased odds of membership in the high use latent class 
relative to the no use latent class. Conversely, online bul-
lying (aOR: 0.64; 95% CI 0.53–0.78) and housing insecu-
rity (aOR: 0.11; 95% CI 0.05–0.22) were associated with 
decreased odds of membership in the no use latent class 
relative to the low/unknown use class. No significant 

Table 1  Demographics of TGD 
student YRBSS respondents in 
study sample

Demographic Pooled (N = 2680) 2017 (N = 1799) 2019 (N = 881)

Age, N (%) – – –
 ≤ 12 years old 227 (8.5) 146 (8.1) 81 (9.2)
 13 years old 70 (2.6) 36 (2.0) 34 (3.9)
 14 years old 406 (15.1) 274 (15.2) 132 (15.0)
 15 years old 582 (21.7) 409 (22.7) 173 (19.6)
 16 years old 616 (23.0) 423 (23.5) 193 (21.9)
 17 years old 552 (20.6) 376 (20.9) 176 (20.0)
 ≥ 18 years old 211 (7.9) 126 (7.0) 85 (9.6)
 Missing 16 (0.6) 9 (0.5) 7 (0.8)

Ethno-racial Identity, N (%) – – –
 Asian 124 (4.6) 77 (4.3) 47 (5.3)
 Black/African American 494 (18.4) 413 (23.0) 81 (9.2)
 Hispanic/Latino/a/e 552 (20.6) 341 (19.0) 211 (24.0)
 Native American 43 (1.6) 20 (1.1) 23 (2.6)
 NHOPI 126 (4.7) 77 (4.3) 49 (5.6)
 White 906 (33.8) 591 (32.9) 315 (35.8)
 Multiple Ethno-racial Groups 171 (6.4) 120 (6.7) 51 (5.8)
 Missing 264 (9.9) 160 (8.9) 104 (11.8)

Sex, N (%) – – –
 Female 985 (36.8) 632 (35.1) 353 (40.1)
 Male 1433 (53.5) 1019 (56.6) 414 (47.0)
 Missing 262 (9.8) 148 (8.2) 114 (12.9)

Gender Expression, N (%) – – –
 Very feminine 629 (23.5) 622 (34.6) 7 (0.8)
 Mostly feminine 204 (7.6) 202 (11.2) 2 (0.2)
 Somewhat feminine 180 (6.7) 175 (9.7) 5 (0.6)
 Equally feminine and masculine 199 (7.4) 191 (10.6) 8 (0.9)
 Somewhat masculine 117 (4.4) 108 (6.0) 9 (1.0)
 Mostly masculine 138 (5.1) 131 (7.3) 7 (0.8)
 Very masculine 164 (6.1) 158 (8.8) 6 (0.7)
 Missing 1049 (39.1) 212 (11.8) 837 (95.0)

Sexual Orientation, N (%) – – –
 Bisexual 658 (24.6) 390 (21.7) 268 (30.4)
 Gay or lesbian 593 (22.1) 358 (19.9) 235 (26.7)
 Heterosexual (straight) 927 (34.6) 699 (38.9) 228 (25.9)
 Not sure 342 (12.8) 216 (12.0) 126 (14.3)
 Missing 160 (6.0) 136 (7.6) 24 (2.7)
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associations between food insecurity and latent class mem-
bership were observed.

Over half (54.8%) of the study cohort reported some 
form of suicidality in the past year (ideation, attempt, plan), 
with the “high use class” having the highest proportion of 
self-reported suicidality across the entire spectrum (Supple-
mental Table 10). In regression analyses, adjusted for sur-
vey year, age and, state, membership in the predominantly 
high substance use class was associated with greater odds 
of suicidal ideation (aOR: 2.23; 95% CI 1.69–2.95), plans 

(aOR: 2.56; 95% CI 1.95–3.39), and attempts (aOR: 2.70; 
95% CI 1.17–6.57) relative to low/unknown use (Table 3). 
The magnitude of this association was even greater for high 
use relative to no use, with even greater odds of each sui-
cide-related outcome compared to membership in the high 
use class relative to the low/unknown use class: ideation 
(aOR: 2.26; 95% CI 1.75–2.94), plans (aOR: 2.59; 95% CI 
2.01–3.36), and attempts (aOR: 6.85; 95% CI 3.17–15.68). 
No use was associated with less odds of suicide attempts 
(aOR: 0.39; 95% CI 0.22–0.71) relative to low/unknown use.

* indicates that the depressive symptoms are on a a No/Yes/Missing scale, while the remaining substances are on a None/Low/High/Missing

Fig. 2  Conditional probabilities for substance use and depressive symptoms by latent class

Table 2  Association of 
substance use depressive 
symptom latent class 
membership and economic and 
interpersonal social–structural 
factors

*All models are adjusted for state, age, and survey year; aOR adjusted odds ratio; CI confidence interval

Model High use vs 
unknown class/low 
use class

No use vs 
unknown class/low 
use class

High use class vs 
low use class

Interpersonal model (N = 2202) aOR (95% CI) aOR (95% CI) aOR (95% CI)
Annual in-school bullying 1.33 (1.11–1.61) 0.99 (0.82–1.19) 1.00 (0.82–1.23)
Annual internet bullying 2.18 (1.82–2.60) 0.64 (0.53–0.78) 1.58 (1.28–1.95)
Economic deprivation model (N = 267) aOR (95% CI) aOR (95% CI) aOR (95% CI)
30-day housing insecurity 3.10 (1.13–8.51) 0.11 (0.05–0.22) 8.78 (4.35–17.71)
30-day food insecurity 1.36 (0.57–3.21) 1.40 (0.73–2.69) 0.70 (0.36–1.36)
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Discussion

The goal of this study was to test a putative syndemic rela-
tionship between depressive symptoms, substance use, and 
suicidality. First, we demonstrated the clustering of the 
depressive symptoms and substance use in the TGD youth 
population by identifying a latent class of TGD youth with 
high probabilities of both depressive symptoms and high 
frequency substance use (i.e., the “high use” class). Second, 
we showed that social–structural factors including school 
and internet bullying, and housing and food insecurity were 
associated with increased odds of membership in this class, 
potentially acting as drivers for the co-occurrence of the 
two disease processes. Third, we showed that membership 
in the “high use” class was associated with increased odds 
of suicidal ideation, planning, and attempts. Together these 
findings provide convincing evidence for each of the three 
conditions of a syndemic, as outlined by Singer et al. [16].

Our findings support the syndemic model and are bol-
stered by studies of the relationship between the constituent 
components in the TGD youth population health literature. 
In a prior study, comparing TGD youth across rural, sub-
urban, and rural communities, self-directed violence was 
associated with non-suicidal self-injurious behavior and sui-
cide attempts, with high underlying self-reported depressive 
symptoms of ranging from 51.0 to 60.3% [40]. Further con-
textualizing the well-documented association between youth 
homelessness and both substance use and suicidality [41], 
another nationally representative survey found a doubled 
risk for LGBT young people of experiencing homelessness 
[42], though this study was unfortunately unable to differ-
entiate sexual and gender minority participants and should 
be interpreted cautiously as it pertains to TGD youth. The 
same can be said of a study of sexual minority youth that 
found neighborhood-level LGBT hate crimes predicted a 
greater prevalence of marijuana use, and furthermore that 
such crimes were also associated with increased suicidal ide-
ation and suicide attempts [43, 44]. Regardless of the gener-
alizability of those particular findings, the role of structural 

stigma and factors beyond individual symptomatology and 
interpersonal discrimination become clearly relevant [45].

These results also fit within the broader literature on sub-
stance use among young adults. A recent study using nation-
ally representative data found cannabis use and its related 
use disorder were associated with higher prevalence of sui-
cidality even after controlling for depression, and further-
more that gender differences structured this risk [46]. Our 
approach is distinct from this study because within the syn-
demic framework, controlling for depression would obscure 
the critical interactions between these conditions and the 
social context in which certain populations are more likely to 
experience both. Through integrated study of all three condi-
tions, with underlying social–structural drivers, we extend 
the prior literature from treating them either separately or 
as factors for adjustment, to beginning to understand the 
mechanism underlying the biosocial relationship of these 
co-occurring disease processes.

Syndemic theory is a useful framework for understanding 
population health and health interventions that emphasizes 
disease–disease and disease–social condition interactions. 
This approach is particularly relevant for studying the health 
of transgender persons who are subject to severe systemic 
oppression including healthcare discrimination, employment 
discrimination, violence, and victimization resulting in mul-
tiple social inequities including severe economic depriva-
tion and limited healthcare access [5, 47]. Prior work using 
syndemic theory for transgender health research has signifi-
cantly broadened its scope. In this broadening, the distinc-
tion between syndemic conditions and the social–structural 
conditions that drive disease clustering and progression has 
become blurred. A common approach in the transgender 
health literature is to develop syndemic indices that aggre-
gate various health-related survey items and use that index 
as a predictor of a health outcome. However, investigators 
often mix disease processes that manifest within individu-
als but are influenced by social–structural factors (e.g., sub-
stance use, HIV, tuberculosis, depression), with processes 
that occur between individuals and are a manifestation of 

Table 3  Association of substance use depressive symptom latent class membership and suicidality

*All models are adjusted for age, state, and survey year; aOR adjusted odds ratio; CI confidence interval

Pairwise latent class com-
parison

Suicidality outcome, aOR (95% CI)

Any suicidality (N = 2497) Suicidal ideation 
(N = 2354)

Planned attempt (N = 2331) Attempted suicide (N = 316)

High use class vs low/
unknown use class

1.77 (1.35–2.34) 2.23 (1.69–2.95) 2.56 (1.95–3.39) 2.70 (1.17–6.57)

No use class vs low/
unknown use class

0.78 (0.65–0.93) 0.99 (0.82–1.19) 0.99 (0.82–1.20) 0.39 (0.22–0.71)

High use class vs no 
use class

2.28 (1.76–2.98) 2.26 (1.75–2.94) 2.59 (2.01–3.36) 6.85 (3.17–15.68)
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the vulnerabilities that marginalized groups experience 
because of their structural vulnerability (e.g., intimate part-
ner violence, hate crimes). This “sum score” approach is at 
once imprecise and leaves unchecked the assumption that 
these health concerns interact, a core feature of a syndemic 
[48]. For example, Brennan et al. built a syndemic index 
composed of polysubstance use, low self-esteem, victimiza-
tion, and intimate partner violence, and demonstrated that 
this index was associated with history of sex work, incar-
ceration, and self-report HIV infection [49]. We argue that 
this a potentially erroneous application of syndemic theory 
because intimidate partner violence and victimization are 
complex social interactions that are related to societal dis-
crimination and perceptions of transgender people. Vio-
lence and victimization are enacted by agents within society 
against transgender people. This distinction is not simply 
semantic. By including violence and victimization as part 
of the “syndemic”, we shift the locus of intervention from 
the environment to the individual, implicitly pathologizing 
populations in lieu of highlighting systemic inequities that 
need to be disrupted. Similar studies have included experi-
ences of HIV stigma [50]. We believe these factors are bet-
ter conceptualized as intermediate social–structural factors 
between more ubiquitous and large-scale systemic inequi-
ties, and disease processes that occur within individuals, and 
have illustrated such a treatment in this study.

The overarching implications of these findings are to 
inform multilevel, multicomponent interventions to reduce 
the burden of suicide among TGD youth. Such ambitious 
recommendations are common in the syndemic literature 
and specifically within suicide prevention [20, 48]. After-
care, for example, is a concept in suicide prevention that 
involves providing services to an individual who has 
attempted suicide and determining what resources in the 
community need to be mobilized [51, 52]. In this way, an 
aftercare intervention tailored to TGD youth might include 
several components beyond linkage to community care 
including (1) training educators to effectively monitor and 
respond to anti-transgender bullying, (2) screening for sui-
cidality when substance use behaviors are identified, and (3) 
empowering TGD to organize against anti-transgender legis-
lation within school affinity groups. While the responsibility 
for such legislative change is not solely that of young people, 
there is both qualitative evidence of the prosocial effects 
of activism [53] and mounting quantitative evidence of the 
deleterious effects of structural stigma on mental health in 
this population [46, 47, 54].

Limitations

This study has several important limitations. This is a 
descriptive associational study exploring the application of 
the syndemic model to depressive symptoms and suicidality. 

We cannot infer causality from this cross-sectional data 
because all data were ascertained simultaneously. Further, 
the look-back window for questions for ascertaining each 
element of the syndemic models are nested or overlapping, 
excluding the possibility for the appropriate temporal order-
ing for causal investigation, and preventing causal mediation 
and modification analyses. Though our theoretical model 
and clinical understanding would suggest that substance use 
and depressive symptoms precede suicidality, the reverse 
sequence is possible. Also, we used self-reported depres-
sive symptomatology and substance use frequency as prox-
ies for depression and potential substance use disorder, so 
our findings pertain to associations with symptoms and not 
clinical diagnoses. Prior studies testing syndemic models 
using clinical diagnoses have significant advantages over 
self-report measures, particularly over brief, single-item 
measures that do not capture the multidimensional nature 
of psychiatric conditions such as depression [55]. Verifying 
these results with clinical diagnosis would be a critical area 
of future TGD health research. Even so, briefer measures 
are more feasible for population-level research surveying a 
variety of health issues and are consistent with prior stud-
ies on suicidality in young people [56]. Additionally, the 
social–structural factors that we include as underlying driv-
ers for syndemic formation may actually demonstrate bidi-
rectional feedback (i.e., depression and substance use may 
contribute to housing instability and food insecurity), and 
likely are not exhaustive. For example, state- and school-
level policies that protect or stigmatize TGD people have 
significant effects on mental health and access to affirming 
care, and thus may contribute to syndemic clustering of the 
conditions studied here [57, 58].

The study could have been strengthened by attention to 
protective and resilience factors that are central to mitigat-
ing the effects of gender minority stress [11]. Interpersonal 
protective factors such as connectedness to supportive adults 
decreased odds of emotional distress and substance use in 
one study of TGD youth [59]. Individual- (i.e., body esteem) 
and community-level factors (i.e., presence of LGBT-inclu-
sive curricula) have also been shown to buffer victimization 
of TGD young people and would strengthen future syndem-
ics research in this population [60, 61]. Also, this study only 
includes high school students, and uses suboptimal methods 
for ascertaining transgender identity [62], so our findings 
may not generalize to the overall population of TGD youth.

Additionally, missing data were a major challenge in this 
study. Generally, investigators contend with missing data 
by deletion, or excluding individuals with missing data, or 
by estimating the missing data with imputation or maxi-
mum likelihood methods [63]. While estimation methods 
are commonplace and provide the benefit of using all avail-
able data, they require the assumption of missingness at 
random (MAR), or, conditional on the observed variables, 
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missingness is random. Given the complex factors that 
underlie substance use, depression, and suicidality, and 
the absence of important predictors of non-response in the 
YRBSS, such as income [64], this assumption was not rea-
sonable. In fact, imputation when the MAR assumption is 
violated may actually introduce bias; therefore, list-wise 
deletion was preferred here, despite decreased sample size 
and loss of power [65]. Future prospective cohort studies 
that include a broader sample of TGD youth, more compre-
hensive assessment of local- and state-level social–structural 
factors, and that use best practices for ascertaining gender 
identity [1], will address the limitations we identify and 
allow for verification of our findings in a causal framework.

Lastly, while this study is strengthened by inclusion of 
TGD youth from across the country, it is not nationally rep-
resentative. This is due to the sampling nature of YRBSS, 
which includes national and jurisdiction-level schema [66]. 
The jurisdiction-level data (state- and district-level data) are 
the only data that include questions to ascertain TGD status 
and these data are not sampled in a way that allows it to be 
weighted for nationally representative analyses. However, 
given the lack of TGD-inclusive gender identity measures in 
most national health surveys, this study still provides useful 
information when framed as a national convenience sample 
of TGD youth. As implementation of TGD-inclusive meas-
ures expand, so too will the quality, accuracy, and precision 
of population-level health status estimates for TGD youth.

Conclusion

Our findings suggest that suicide prevention in youth, 
particularly TGD youth, requires multilevel interventions 
that address both the syndemic of depressive symptoms 
and suicidality, and also noxious disease–social condition 
interactions, such as interpersonal discrimination and eco-
nomic deprivation. For structural interventions, policies that 
improve access and reduce cost barriers to gender-affirming 
health care are necessary to directly reduce the burden of 
psychological distress [67], depression, and other adverse 
mental health conditions disproportionally experienced by 
TGD youth [68, 69]. For individual-level interventions, 
screening and treatment for depressive symptoms should 
be central to drug diversion programs, and vice versa, as 
counselors and school professionals serving TGD youth 
are trained to make referrals to organizations meeting other 
unmet social needs. Lastly, in the current sociopolitical envi-
ronment where anti-transgender sentiment and legislation 
seeking to ban medically necessary transgender care are at 
an all-time high [70], societal norms for the treatment of 
transgender individuals must change to protect TGD youth. 
Education systems can contribute to this work by providing 
education around gender-affirming language and practices to 
educators and students, as well as providing trans-inclusive 

facilities and programs. Such efforts show promise for 
improving the school environment for TGD youth and miti-
gating the noxious social conditions that facilitate syndemic 
mental health conditions.
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