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Abstract

The objective of this study was to identify the correlates of being at risk of clinical depression

and examine the role of syndemic factors among marginally housed and homeless transi-

tional age youth (TAY). From 2017–2018, 100 TAY between the ages of 18 and 24 in San

Francisco were recruited from Larkin Street Youth Services into a cross-sectional study.

Participants completed surveys on mental health, substance use, and HIV risk behaviors. A

syndemic score ranging from 0–3 was calculated by summing dichotomous measures of

moderate or severe anxiety in the past two weeks, PTSD symptoms in the past month and

polysubstance use in the past three months. We used modified Poisson regression with

robust error variances to identify the correlates of being at risk of clinical depression in the

past week, all primary effects measures were modeled separately. Among 100 participants,

the average age was 21 (SD = 1.7), 67% were male, 38% were Multiracial, 54% identified

as gay, lesbian, bisexual or pansexual, 13% were unstably housed, 50% were homeless

and 23% were living with HIV. The majority (74%) were at risk of clinical depression, 51%

had symptoms of moderate or severe anxiety, 80% exhibited symptoms of PTSD and 33%

reported polysubstance use. After controlling for age in years, gender, race/ethnicity and

sexual orientation, factors independently associated with being at risk of clinical depression

were; symptoms of moderate or severe anxiety (adjusted risk ratio [aRR] = 1.62, 95% confi-

dence interval [CI] = 1.23–2.12, P<0.001), symptoms of PTSD (aRR = 3.78, 95% CI = 1.58–

9.04, P = 0.003), polysubstance use (aRR = 1.33, 95% CI = 1.06–1.68), P = 0.012), an

increasing syndemic score (aRR = 1.40, 95% CI = 1.21–1.62), P<0.001), and having one,

two or three syndemic factors (compared to none); (aRR = 2.68, 95% CI = 1.08–6.65, P =

0.032), (aRR = 3.24, 95% CI = 1.24–7.83, P = 0.003) and (aRR = 3.97, 95% CI = 1.65–9.52,

P = 0.002), respectively. Integrated behavioral health models that treat co-occurring
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disorders simultaneously are needed to reduce syndemic risk among marginally housed

and homeless TAY.

Introduction

Approximately 1 in 10 transitional age youth (TAY) between the ages of 18 to 24 experience

homelessness every year in the United States (US), representing 3.5 million youth annually [1].

Prior research has consistently demonstrated an increased prevalence of mental health disor-

ders among this population, including high rates of depression, anxiety, substance use and

post-traumatic stress disorder (PTSD) [2–5]. Overall, the lifetime prevalence of psychiatric

conditions among youth experiencing homelessness is twice that of their stably-housed peers

[6]. Further, unstably housed TAY experience high rates of co-occurring substance use disor-

ders with either anxiety, or affective disorders including major depressive disorder or bipolar

disorder, a phenomenon known as dual diagnosis [7].

Among homeless TAY with multiple comorbid psychiatric conditions, major depressive

disorder is the most common diagnosis, affecting anywhere from 41% to 73% of these individ-

uals [7–9]. Studies have also demonstrated that suicidal ideation and attempt are markedly

higher among unstably housed TAY. For instance, 40% to 80% of homeless youth report sui-

cidal ideation, and 23% to 67% report at least one prior suicide attempt [3, 6, 8, 10]. In San

Francisco, one study found that the mortality rate among homeless TAY was 10-fold higher

than stably-housed, age-matched peers, largely due to increased deaths from suicide and con-

ditions associated with severe substance use disorder [11].

The causes of homelessness among many TAY include violence and abuse, including physi-

cal, sexual or emotional abuse experienced in homes of origin [12]. Following the onset of

homelessness, many TAY continue to encounter victimization and abuse. For instance, one

study found that 83% of youth reported one or more instances of physical or sexual victimiza-

tion while living on the streets, which contributes to poor mental health outcomes [13]. Expe-

riences of violence and victimization vary by sexual orientation [1, 5]. For instance, lesbian,

gay, bisexual or transgender (LGBT) youth are more likely to face sexual victimization and

harassment from police compared to their counterparts, increasing their vulnerability to devel-

oping mental health disorders such as anxiety, PTSD and depression [14]. Further, other

homeless LGBT TAY report higher rates of depression and suicidality compared to their het-

erosexual and cisgender peers [15].

While the high prevalence of various mental health disorders among unstably housed TAY is

well-established in the literature, few studies to our knowledge have employed a syndemic

approach to understand how the co-occurrence of anxiety, PTSD symptoms and polysubstance

use impact depression. Originally conceived in the early years of the HIV/AIDS pandemic by

Merrill Singer, Syndemic Theory is a model for conceptualizing how two or more co-occurring

health conditions can interact synergistically within a specific population and social context to

mutually increase the overall burden of deleterious health outcomes [16–18]. Notably, the term

‘syndemics’ is not a synonym for comorbidities, but rather a phenomenon that develops under

the co-occurrence of various adverse socio-structural conditions which in turn increases the risk

of developing negative health outcomes. Since its conception, Syndemic Theory has been widely

applied in medical, anthropological, and public health research to better understand the impact

of disease clustering [19]. Leveraging this framework to understand the synergistic effects of

anxiety, PTSD and polysubstance use on depression among unstably housed TAY may help

inform service delivery methods to improve the overall health of this marginalized population.
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To address this knowledge gap, we studied marginally housed and homeless TAY between

the ages of 18 and 24 in San Francisco, California (CA) to identify the prevalence and correlates

of being at risk of clinical depression. Additionally, we employed a syndemics framework [17]

to examine whether the co-occurrence or clustering of multiple (i.e., two or more) adverse psy-

chosocial factors, including symptoms of moderate or severe anxiety, symptoms of PTSD and

polysubstance use, had a synergistic effect on being at risk of clinical depression among high-

risk youth. We hypothesized that the prevalence of being at risk of clinical depression would be

high and associated with a greater number of syndemic factors. As such, this study fills an

important gap in research on how syndemic experiences fuel inequalities in psychological and

socio-behavioral outcomes among marginally housed and homeless TAY in San Francisco, CA.

Methods

Study design and eligibility

We utilized baseline data from a Substance Abuse and Mental Health Services Administration

(SAMHSA) funded study designed to assess mental health, substance use and HIV risk behav-

iors among marginally housed and homeless TAY at Larkin Street Youth Services in San Fran-

cisco, CA. Participants were considered eligible if they were: 1) between the ages of 18 and 24,

and 2) clients of Larkin Street Youth Services. Larkin Street Youth Services is a community-

based organization [20] that provides a wide variety of services, including housing, case man-

agement, education and employment training programs, and medical care for marginally

housed and homeless youth in San Francisco.

Recruitment

From May 2017 through April 2018, 100 TAY were recruited from various Larkin Street

Youth Service sites, including transitional housing sites, one of which was designed for youth

living with HIV, and drop in-centers. Recruitment strategies involved posting recruitment fly-

ers, giving presentations at community meetings for Larkin Street clients, and coordinating

closely with Larkin Street staff to recruit participants.

Study procedures

Surveys were administered by trained interviewers with extensive experience working with

high-risk TAY. All interviews were conducted in a private setting and lasted approximately 90

minutes. Data were collected using a computer assisted survey information collection (CASIC)

method administered on iPads. Participants received a $30.00 drugstore gift card for their par-

ticipation. Participation in the survey had no bearing on individuals’ ability to obtain services

at Larkin Street.

Ethical considerations

All participants provided written informed consent at baseline. All study procedures were

approved by the Institutional Review Board at the University of California, San Francisco (IRB

Protocol #: 17–21673).

Measures

Outcome

The primary outcome of interest was being at risk of clinical depression. We used the 20-item

Center for Epidemiologic Studies Depression Scale (CESD-20) to measure depressive
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symptoms in the past week (Cronbach’s alpha = 0.87) [21]. Participants were asked to record

how often they experienced different emotions in the past week using the following Likert-

scale: 0 = Rarely or none of the time, 1 = Some or little of the time, 2 = Moderately or much of

the time, and 3 = Most or all of the time. Scores were summed to create a total score ranging

from 0–60 and a cutoff of 16 was used to create a dichotomous measure of being at risk of clin-

ical depression (yes/no).

Sociodemographics

Data on age in years, race/ethnicity (White, Black or African American, Multiracial, or other)

and gender (male, female, or “other” with an open field option) were collected. Sexual orienta-

tion was measured by creating a dichotomous variable for those who identified has being het-

erosexual versus gay, lesbian, bisexual, or pansexual (yes/no). Participants were asked to

describe where they live by selecting one of the following responses: 1) In my own apartment,

2) In a relative’s home, 3) In a group home, 4) In a campus/dormitory housing, 5) In a foster

care, 6) homeless or in a shelter, and 7) other. From these responses, a categorical measure of

housing stability was created with the following categories; stably housed (i.e., living in an

apartment or on campus), unstably housed (i.e., living in a relative’s home or group home)

and homeless or living in a shelter. Data on ever having been incarcerated for three or more

days (yes/no) and self-reported HIV serostatus (positive, negative/unknown) were also

collected.

Mental health exposures

Symptoms of post-traumatic stress disorder (PTSD) in the past month were assessed via the

20-item PCL-5 (DSM-5 PTSD checklist) (Cronbach’s alpha = 0.95) [22]. Total scores range

from 0–80, and a standard cutoff of 33 was used to create a dichotomous measure of PTSD

symptoms (yes/no). We used the Generalized Anxiety Disorder 7-item (GAD-7) (Cronbach’s

alpha = 0.89), to measure symptoms consistent with anxiety in the past two weeks [23]. Total

scores range from 0–21 and designated cutoffs for minimal (0–4), mild (5–9), moderate (10–

14) and severe (15+) were used to create a categorical measure of symptoms of anxiety. A

dichotomous measure of symptoms of moderate or severe anxiety (yes/no) was created for

those with scores of 10 or greater. We measured any exposure to traumatic events prior to the

age of 18 using the Adverse Childhood Experiences (ACEs) instrument [24, 25]. Traumatic

events assessed included experiences of emotional, physical and sexual abuse. A cutoff of 4 or

more was used to create an indicator variable for greater adverse childhood experiences (yes/

no). These instruments were not used as diagnostic tools, they were used to evaluate the pres-

ence of symptoms consistent with the mental health conditions assessed to decide whether fur-

ther psychiatric evaluation was needed.

Substance use

Drug and alcohol use were assessed using the NIDA-Modified ASSIST [26]. Participants were

asked if they used any of the following drugs: cannabis, cocaine, prescription stimulants, meth-

amphetamine, inhalants, sedatives, hallucinogens, street opioids, prescription opioids or other

drugs in the past three months (yes/no). Consistent with prior research on polysubstance use

and syndemics [27], polysubstance use was defined as using three or more of the drugs listed

above in the past three months (yes/no). Binge drinking in the past year (yes/no) was measured

using standard cutoffs (i.e., 5 or more drinks for males and 4 or more drinks for females on the

same day/single occasion).
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Syndemic risk

Consistent with other research on syndemics [28, 29], a composite syndemic score ranging

from 0–3 was created by summing dichotomous measures of; moderate or severe anxiety,

PTSD symptoms and polysubstance use. We selected these factors based on a priori hypotheses

related to broader mental health disease clustering and their confirmed association with the

outcome of interest (being at risk of clinical depression). Factors that were not significantly

(e.g., P�0.05) associated with being at risk of clinical depression in bivariate analyses were not

included the syndemic score. A nominal syndemic variable was also created to identify those

with zero, one, two or three syndemic factors.

Statistical analysis

Descriptive statistics

We used descriptive statistics to describe the study sample and examine the prevalence of vari-

ous mental health factors, substance use and sociodemographic characteristics. We generated

frequencies, percentages and depending on distributional assumptions for continuous data

means, standard deviations (SD) or medians and interquartile ranges (IQR).

We calculated pairwise correlation coefficients and corresponding p-values to estimate

the level of clustering among the syndemic factors included in this study and to ensure they

are true syndemic factors. Then, we examined the prevalence of being at risk of clinical

depression by number of syndemic factors (i.e., for those with zero, one, two and three syn-

demic factors). We also graphed one’s depression score (0–60) by the number of syndemic

factors (0–3).

Modified poisson regression

We used modified Poisson regression with robust error variances to estimate the relative risk

of being at risk of clinical depression by various sociodemographic, mental health, substance

use and syndemic factors. Per Zou and colleagues recommendation, this method was used to

yield more precise estimates including, smaller confidence intervals [30]. Each primary expo-

sure that was significantly (i.e., P�0.05) associated with being at risk of clinical depression at

the bivariate level including: symptoms of moderate or severe anxiety, symptoms of PTSD,

polysubstance use, the composite syndemic score and the nominal syndemic variable, was

explored further in multivariable Poisson regression models. As recommended by Westreich

and colleagues [31], each primary effect measure was modeled separately in order to yield total

effect estimates and avoid multicollinearity. Multivariable models controlled for the following

correlates of depression: age in years, gender, race/ethnicity and sexual orientation. Interac-

tions were tested between each primary exposure and sexual orientation. All analyses were per-

formed using Stata 16.1.

Results

Among a total of 100 participants, the average age was 22 (SD = 1.7), 67% were male, 38%

were Multiracial, 28% were Black, 22% were White and 12% identified as other or declined to

state their race/ethnicity. Over half (54%) identified as gay, bisexual or pansexual, 13% were

unstably housed and 50% were homelessness. Nearly a quarter (23%) were living with HIV

and almost a third (29%) had ever been incarcerated for at least three days (Table 1).

The median CESD score was 25.3 (SD = 12.2) and 74% met symptom criteria for clinical

depression evidenced by having a score of 16 or greater. Anxiety symptoms ranged from 23%
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Table 1. Sociodemographic, substance use and mental health characteristics among marginally housed and home-

less transitional age youth in San Francisco, CA (N = 100).

Variable n (%)

Mean age in years (SD) 22 (1.7)

Race/ethnicity
Multiracial 38 (38)

Black 28 (28)

White 22 (22)

Other or declined to state 12 (12)

Gender
Male 67 (67)

Female 28 (28)

Other 5 (5)

Sexual orientation
Gay, lesbian, bisexual or pansexual 52 (52)

Heterosexual 44 (44)

Unsure 4 (4)

Housing status
Stably housed 37 (37)

Unstably housed1 13 (13)

Homeless 50 (50)

Living with HIV 23 (23)

Ever incarcerated for 3 or more days 29 (29)

Mental Health
At risk of clinical depression2 73 (74)

Symptoms of minimal anxiety3 23 (23)

Symptoms of mild anxiety 26 (26)

Symptoms of moderate anxiety 25 (25)

Symptoms of severe anxiety 25 (25)

Symptoms of moderate or severe anxiety 50 (51)

Symptoms of post-traumatic stress disorder4 79 (80)

High exposure to traumatic events prior to age 185 76 (77)

Substance Use Past 3 Months
Cannabis 46 (47)

Cocaine 32 (33)

Prescription stimulants 10 (10)

Methamphetamine 28 (29)

Inhalants 7 (7)

Sedatives 19 (19)

Hallucinogens 25 (26)

Street opioids 12 (12)

Prescription opioids 13 (13)

Other6 3 (3)

Polysubstance use7 32 (33)

Alcohol Use
Binge drinking past year8 69 (70)

Syndemic variables
Median continuous syndemic score (IQR) 2 (1, 2)

Number of syndemic factors

(Continued)
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with minimal, 26% with mild, 25% with moderate, 25% with severe and 51% with moderate or

severe anxiety symptoms. The mean PCL-5 score was 54.6 (SD = 21.9) and 80% had a PCL-5

score of 33 or greater which is indicative of probable PTSD (not diagnostic PTSD). The mean

ACEs score was 5.8 (SD = 2.6) and 77% had an ACEs score of 4 or more which is indicative of

significant abuse, neglect and/or household dysfunction (Table 1).

The prevalence of substance use in the past three months was: 47% for cannabis, 33% for

cocaine, 29% for methamphetamine, 26% for hallucinogens, 19% for sedatives, 13% for pre-

scription opioids, 12% for street opioids, 10% for prescription stimulants, 7% for inhalants,

and 3% reported the use of other substances, including: “belladonna”, “Hawaiian plant”,

“native ritualistic sacraments”, “mushrooms” and “other psychedelics”. A third (33%) engaged

in polysubstance use (i.e., the use of three or more drugs) in the past three months. Over two-

thirds (70%) reported binge drinking in the past year (Table 1).

Syndemic factors

The median syndemic score was 2 (IQR = 1, 2), 18% had no syndemic factors, 22% had one,

38% had two and 21% had three (Table 1). Three of three possible distinct associations among

the syndemic factors were positive and significant, suggesting a high level of clustering among

the syndemic factors examined in this analysis (Table 2). The prevalence of being at risk of

clinical depression by the number of syndemic factors was: 27% for zero syndemic factors,

68% for one syndemic factor, 83% for two syndemic factors and 100% for those experiencing

three syndemic factors (Table 3). This is also demonstrated in Fig 1 which shows that the num-

ber of syndemic factors increases linearly with depression scores (Fig 1).

Results from the bivariate Poisson regression models are presented in Table 4. In adjusted

Poisson regression models (1–5), those with symptoms of moderate or severe anxiety in the

past two weeks were more likely to be at risk of clinical depression compared to those with

minimal or mild symptoms of anxiety (adjusted risk ratio [aRR] = 1.62, 95% confidence inter-

val [CI] = 1.23–2.12, P<0.001). TAY experiencing symptoms of PTSD in the past month were

significantly more likely to be at risk of clinical depression compared to those without

Table 1. (Continued)

Variable n (%)

0 18 (18)

1 22 (22)

2 37 (38)

3 21 (21)

Notes:
1Participants were considered unstably housed if they were living with a relative or in a group home.
2The CESD-20 was used to measure being at risk of clinical depression using a cutoff of 16.
3The GAD-7 was used to measure different levels of anxiety.
4The PCL-5 was used to measure PTSD symptoms using a cutoff of 33.
5The ACE’s instrument was used to measure high exposure to traumatic events prior 18 using a cutoff of 4.
6 Included: “belladonna, Hawaiian plant, native ritualistic sacraments and other psychedelics”.
7 Polysubstance use is defined as using three or more drugs (excluding alcohol).
8 Binge drinking was defined as�5 drinks for males and�4 drinks for females in the same day.

Some percentages are based on denominators smaller than the total N, this is due to missing data.

Frequencies were rounded up to the nearest whole number if the digit in the tenths place was�5.

https://doi.org/10.1371/journal.pone.0265397.t001
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symptoms of PTSD (aRR = 3.78, 95% CI = 1.58–9.04, P = 0.003). TAY who engaged in poly-

substance use, defined as using three or more distinct drugs (excluding alcohol) in the past

three months were also more likely to be at risk of clinical depression compared to those who

did not engage in polysubstance use (aRR = 1.33, 95% CI = 1.06–1.68), P = 0.012) (Table 4).

Table 2. Pairwise correlation coefficients between syndemic factors among marginally housed and homeless transitional age youth in San Francisco, CA (N = 100).

Symptoms of PTSD P Symptoms of moderate or severe anxiety P
Symptoms of PTSD1

Symptoms of moderate or severe anxiety2 0.50 <0.001

Polysubstance use3 0.244 0.015 0.21 0.031

Notes:
1The PCL-5 was used to measure symptoms of PTSD using a cutoff of 33.
2The GAD-7 was used to measure symptoms of moderate or severe anxiety using a cutoff of 10.
3Polysubstance use in the past three months was defined as using three or more drugs excluding alcohol.

https://doi.org/10.1371/journal.pone.0265397.t002

Table 3. The prevalence of those at risk of clinical depression by number of syndemic factors among marginally housed and homeless transitional age youth in San

Francisco, CA (N = 100).

0 1 2 3

n = 18 (%) n = 22 (%) n = 37 (%) n = 21 (%)

At risk of clinical depression1 5 (28) 15 (68) 31 (84) 21 (100)

Notes:
1The CESD-20 was used to measure being at risk of clinical depression using a cutoff of 16.

https://doi.org/10.1371/journal.pone.0265397.t003

Fig 1. Continuous CESD scores by number of syndemic factors (0–3), among marginally housed and homeless

transitional age youth living in San Francisco, CA (N = 100).

https://doi.org/10.1371/journal.pone.0265397.g001
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Syndemic factors and depression

There was a significant linear trend in the relationship between the number of syndemic fac-

tors ranging from 0–3 and being at risk of clinical depression, such that for every one-unit

Table 4. Bivariate and multivariable modified poisson regression models examining factors associated with being at risk of clinical depression among marginally

housed and homeless transitional age youth in San Francisco, CA (N = 100).

Variable Unadjusted Relative Risk 95% CI P Adjusted Relative Risk 95% CI P
Age in years 0.97 (0.91–1.04) 0.537

Race/ethnicity
White Reference

Multiracial 1.04 (0.76–1.43) 0.763

Black 1.01 0.72–1.43) 0.916

Other/decline to state 0.91 (0.56–1.47) 0.721

Gender
Male Reference

Female 1.10 (0.86–1.41) 0.437

Other 1.12 (0.70–1.79) 0.625

Sexual orientation
Heterosexual Reference

Gay, lesbian, bisexual or pansexual 1.16 (0.63–1.02) 0.08

Housing Status
Stably housed Reference

Unstably housed1 1.05 (0.79–1.39) 0.73

Homeless 0.81 (0.63–1.05) 0.12

Living with HIV 1.00 (0.75–1.32) 0.983

Mental Health
Symptoms of moderate or severe anxiety2 1.66 (1.27–2.18) <0.001 1.62 (1.23–2.12) <0.001

Symptoms of post-traumatic stress disorder3 3.44 (1.59–7.42) 0.002 3.78 (1.58–9.04) 0.003

High exposure to traumatic events prior to age 184 1.27 (0.89–1.81) 0.174

Substance Use
Polysubstance use past three months5 1.31 (1.05–1.62) 0.014 1.33 (1.06–1.68) 0.012

Binge drinking past year6 1.15 (0.86–1.53) 0.331

Syndemic variables
Continuous syndemic score (0–3), per 1-factor increase 1.39 (1.21–1.59) <0.001 1.40 (1.21–1.62) <0.001

Syndemic score of 0 Reference

Syndemic score of 1 2.45 (1.10–5.47) 0.028 2.68 (1.08–6.65) 0.032

Syndemic score of 2 3.01 (1.40–6.46) 0.005 3.24 (1.34–7.83) 0.009

Syndemic score of 3 3.60 (1.70–7.61) 0.001 3.97 (1.65–9.52) 0.002

Notes:
1Participants were considered unstably housed if they were living with a relative or in a group home.
2The GAD-7 was used to measure symptoms of anxiety.
3The PCL-5 was used to measure symptoms of PTSD using a cutoff of 33.
4The ACE’s instrument was used to measure high exposure to traumatic events prior 18 using a cutoff of 4.
5 Polysubstance use is defined as using three or more drugs (excluding alcohol).
6 Binge drinking was defined as�5 drinks for males and�4 drinks for females in the same day.

The CESD-20 was used to measure being at risk of clinical depression using a cutoff of 16.

95% CI = 95% confidence interval.

Adjusted models (1–5) controlled for: age in years, gender, race/ethnicity and sexual orientation.

Five adjusted models were built to examine each primary effect separately and each aRR represents the total effect of the primary exposure on depression.

https://doi.org/10.1371/journal.pone.0265397.t004
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increase in the number of syndemic factors, the risk of being clinically depressed increased sig-

nificantly (aRR = 1.40, 95% CI = 1.21–1.62), P<0.001). Similarly, the risk of clinical depression

increased by the number of syndemic factors reported; compared to TAY with zero syndemic

factors, those with one, two or three syndemic factors were significantly more likely to be at

risk of clinical depression: (aRR = 2.68, 95% CI = 1.08–6.65, P = 0.032), (aRR = 3.24, 95%

CI = 1.24–7.83, P = 0.003) and (aRR = 3.97, 95% CI = 1.65–9.52, P = 0.002), respectively

(Table 4).

Discussion

This study of the prevalence and correlates of being at risk of clinical depression and the role

of syndemic factors among marginally housed and homeless TAY in San Francisco, identified

three important findings. First, the prevalence of being at risk of clinical depression was dis-

tressingly high among TAY in this study. Second, syndemic-affected TAY (those experiencing

two or more syndemic factors) were significantly more likely to be at risk of clinical depression

compared to those with fewer syndemic factors. Third, there was a high prevalence of the syn-

demic factors examined including, symptoms of moderate or severe anxiety, symptoms of

PTSD and polysubstance use. These findings may be informative for social and behavioral

health services targeting marginally housed or homeless TAY.

Approximately three quarters of TAY in our study were at risk of clinical depression,

underlining the need for further psychiatric evaluation in this population [32–36]. Depression

among TAY has been shown to increase the risk of suicidality, attempted suicide and problem-

atic substance use [37]. The literature among TAY and other populations including young

adults has also established connections between anxiety, PTSD, drug use and depression,

showing how these factors tend to co-occur [38–42]. Given the high prevalence of being at risk

of clinical depression among TAY in this study, behavioral treatments including, cognitive

behavioral therapy and interpersonal psychotherapy [34, 43] may help treat those with depres-

sion and those at risk of developing depression.

There was a high level of clustering among the syndemic factors measured in our study,

including symptoms of moderate or severe anxiety, symptoms of PTSD and polysubstance

use, suggesting that these factors tend to co-occur. Syndemic-affected TAY were more likely to

be at risk of clinical depression compared to their counterparts, suggesting that the clustering

of these psychosocial problems has an additive effect on the risk of depression among TAY in

our study. This is shown in our model examining a nominal syndemic score on the risk of clin-

ical depression, where those with two or three syndemic factors were more likely to be at risk

of clinical depression compared to those with zero or one, showing that syndemic-affected

TAY may experience worse psychological outcomes compared to their counterparts. These

findings are supported by prior research which shows that depression is associated with anxi-

ety and PTSD, co-occurring more frequently than depression occurs alone [44]. It is important

to note that co-occurring depression, anxiety and PTSD are also associated with reduced

recovery and increased chronicity of illness, compared to experiencing one of these conditions

alone [45–47].

To address syndemic risk among marginally housed and homeless TAY, structural inter-

ventions including, comprehensive medical, social and behavioral health services that have

streamlined processes to treat multiple co-occurring conditions may be helpful [9, 48]. This

can be achieved by increasing training programs for primary care and mental health clinicians

to maximize the potential for treating mental health co-morbidities (e.g., anxiety, depression,

PTSD and substance use disorder). In addition, substance use treatment programs for unstably

housed youth which incorporate harm reduction principals like “Seeking Safety”, a group-
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based psychotherapy model that simultaneously addresses substance use and PTSD should be

considered [49, 50].

Limitations

Our study has limitations. The baseline assessment did not include diagnostic interviewing for

confirmation of depression, anxiety and PTSD. Therefore, data presented on these mental

health conditions are based on survey responses and do not represent official diagnoses. Clini-

cal research leveraging diagnostic tools including neuropsychological or cognitive evaluation

conducted by psychiatric partitioners is needed to assess the prevalence of diagnosed cases

among homeless and marginally housed TAY. The modest sample size, may have increased

our chances of committing a type II error (i.e., failing to detect an association that exists). For

instance, it is possible that the association between adverse childhood experiences and being at

risk of clinical depression would have been detected with a larger sample. Smaller sample sizes

can also lead to wider confidence intervals and imprecise point estimates. However, it should

be noted that we used modified Poisson regression with robust error variances to estimate

more precise point estimates and smaller confidence intervals. We used cross-sectional data

which precludes our ability to draw causal inferences or disentangle temporal associations,

thus the present study only reports on associations with being at risk of clinical depression.

Other factors that impact the external validity of our study include the use of non-probability

sampling methods to recruit the study population. Additionally, because this is an observa-

tional study which did not involve randomization to an intervention or control condition, we

are not able to rule out potential unmeasured confounders or make any causal inferences from

our findings. Finally, we relied on self-reported data of certain sensitive behaviors including

drug and alcohol use which may be subject to social desirability bias.

Conclusions

Despite these limitations, this study provides important insights into the prevalence and corre-

lates of being at risk of clinical depression and the role of syndemic factors among marginally

housed and homeless TAY in San Francisco. Findings from this study show that the prevalence

of being at risk of clinical depression among TAY in this study is high and driven by the syn-

demic effects of symptoms of anxiety, symptoms of PTSD and polysubstance use. Thus, this

study addresses an important gap in research on how syndemic experiences fuel inequalities in

psychological outcomes among marginally housed and homeless TAY in San Francisco, CA.
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