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Background: Although HIV antiretroviral treatment (ART) access
and uptake have increased among racial/ethnic minority individuals,
lower rates of ART adherence and viral suppression persist,
especially among Black men who have sex with men (BMSM)
compared with their White counterparts.

Setting: Black men who have sex with men living with HIV
(BMSM+) residing in Los Angeles County (N = 124) were recruited
in-person (eg, clinic) and online (eg, social networking apps).

Methods: Participants completed a cross-sectional survey measur-
ing demographic characteristics, structural syndemics (poverty,
criminal justice involvement, and housing instability), and psycho-
social syndemics (mental health and substance use). A text message
survey assessed missed doses of ART over the past week. Zero-
inflated Poisson regression models were used to evaluate variables
associated with the number of missed doses of ART.

Results: On average, participants missed 1.30 doses of ART
(SD = 2.09) and reported structural syndemics: poverty (56.1%),
criminal justice involvement (36.6%), housing instability (26.3%),
and psychosocial syndemics: childhood sexual abuse (51.8%),
intimate partner violence (16.9%), depression (39%), and problem
alcohol use (15.5%). After controlling for employment, age,
education, and psychosocial syndemics, participants with a one-
point increase in structural syndemic indicators were found to be
1.63 times more likely to have missed a dose of ART.

Conclusions: Structural syndemic were associated with ART
nonadherence among BMSM+ after adjusting for demographic and
psychosocial factors. HIV treatment interventions that incorporate
financial incentives, legal support, and housing may help improve
ART adherence among BMSM+. Findings suggest that key priorities
to ending the HIV epidemic must include structural interventions
that alleviate poverty, eliminate disproportionate policing and
criminalization, and end homelessness.
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INTRODUCTION

HIV Treatment Adherence Among Black MSM
Rapid initiation into HIV medical care is crucial to the

national plan for “Ending the HIV Epidemic: A Plan for
America,” which aims to reduce new infections by 75% in
2025 and by 90% in 2030.1 If adherent to antiretroviral
therapy (ART) as prescribed, people living with HIV
(PLWH) benefit from fewer opportunistic infections and
lower hospitalization, mortality, and morbidity rates.2 High
adherence suppresses viremia among PLWH, which helps
curb forward HIV transmission. This process is often referred
to as treatment as prevention for public health.3,4 National
surveillance data indicate that HIV care outcomes, such as
viral suppression and linkage to care within a month of
diagnosis, for racial/ethnic minority people have been
improving.5–7 Lower rates of engagement in care, ART
adherence, and viral suppression persist, however, especially
among Black PLWH compared with their White
counterparts.8–10

Psychosocial and structural factors are implicated in
treatment as prevention.11 Psychosocial factors include risk
behaviors such as substance use and problem drinking, which
are associated with lower ART adherence particularly among
young Black men who have sex with men (BMSM).12,13 A
study with young adult Black men receiving HIV care, 72%
of whom was identified as gay, found that those with
depressive symptoms had higher odds of reporting lower
ART adherence.14 Experiences of trauma from physical or
sexual assault or exposure to extreme violence were also
associated with lower adherence among men in a South
Carolina sample of 337 PLWH, of whom 77% was Black and
65% was men.15 Structural factors tied to lower adherence
among BMSM include homelessness and economic
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insecurity broadly.16 In a large study of MSM, of whom 289
participants (26%) were Black, financial difficulty was
significantly associated with nonadherence.17 A review
focused on BMSM with a history of criminal justice
involvement considered care continuum outcomes in penal
institutions to be a relative success.18 This aligns with an
earlier review, examining ART adherence among incarcerated
and recently released populations, which found that low rates
of engagement in HIV care and viral suppression at entry
improved considerably during incarceration.19 Another study
found that young BMSM in Chicago with previous criminal
justice involvement, relative to counterparts with no such
history, had more success along the HIV care continuum,
including ART adherence and viral suppression, relative to
counterparts with no such history. However, repeated epi-
sodes of detainment were associated with worse outcomes.20

Finally, a forthcoming article seems to show that PLWH in
Florida with recent incarceration history were least likely to
report high medication adherence, compared with those never
or distally incarcerated.21

Psychosocial and Structural Syndemic Factors
Related to HIV Treatment Engagement

The concept of syndemics, defined by the Centers for
Disease Control and Prevention as 2 or more afflictions that
interact synergistically and contribute to the excess burden of
disease in a population,22 emerged in the mid-1990s when
researchers identified closely linked conditions related to
increased HIV infection among residents in low-income
urban areas.23 Investigators have recently focused their
attention toward MSM living with HIV and the impact of
psychological syndemic conditions on ART adherence and
viral suppression.24–28 These studies demonstrated that an
increasing number of psychosocial syndemic factors experi-
enced by MSM was associated with higher odds of ART
nonadherence and detectable viral load, even after adjusting
for demographic variables such as race, age, and educational
level. Of these studies, only one study25 noted differences in
viral load values and number of syndemic conditions by race/
ethnicity. In this study, Black and Latino MSM had poorer
HIV-related health outcomes and higher number of syndemic
experiences compared with their White counterparts.25

However, researchers have identified structural factors
to be critical in understanding syndemics and their impact on
HIV treatment engagement, particularly within communities
often left vulnerable to societal forces such as poverty,
homelessness, and unemployment.29,30 Yet only a handful
of studies have examined these relations directly.22 A
qualitative study examining HIV treatment engagement
among 23 Black men who have sex with men living with
HIV (BMSM+) found that poverty, depression, substance
use, and intersectional stigma, defined in this study as the
overlapping stigmas associated with race, gender, sexual
orientation, HIV status, and other marginalized identities,
affected HIV treatment engagement decisions of young
BMSM+.31 Quantitative studies assessing the role of multiple
structural factors in treatment behaviors focused on select
populations of PLWH, including women of color,32 young

people,33 injection drug users,34 and men of color who have
sex with men.30 These studies broadened the examination of
syndemics to include previously defined psychosocial factors
and structural factors, including unemployment, poverty,
incarceration history, housing instability, and HIV stigma.
Structural indicators, counted alongside psychosocial factors,
were found to be associated with poor ART adherence,
detectable viral load,33,35 and being interrelated, demonstrat-
ing a syndemic relationship.36,37 A study of people living
with HIV who inject drugs found lower odds of adherence to
HIV medication when participants reported 3 or more
psychosocial problems and lower likelihood of being virally
suppressed when reporting 4 or more psychosocial prob-
lems.34 For this study, psychosocial problems encompassed
both structural (ie, housing instability and incarceration
history) and behavioral (ie, experiences of abuse and
psychological distress) factors, which were used to develop
a count score by adding the number of experienced psycho-
social problems and later examined in association with HIV
treatment adherence outcomes.34 Similarly, a recent study
among men of color who have sex with men living in Los
Angeles County that focused only on structural syndemic
conditions, such as current unemployment, housing instabil-
ity, incarceration history, and remote contact with health care
providers, demonstrated that the number of structural syn-
demic factors experienced were associated with higher odds
of sexual HIV transmission risk behaviors and having a
detectable viral load for participants living with HIV.30

There is strong evidence that psychosocial syndemics
are associated with treatment behaviors and a growing
understanding of the role that structural conditions might
play in these relations. Yet the differentiation between
psychosocial factors and structural conditions, along with its
effect on HIV outcomes, is limited.29,30 Therefore, a better
understanding of the prevalent structural conditions and
psychosocial factors that affect the HIV treatment engage-
ment of BMSM+ is warranted. This study hypothesizes that
psychosocial and structural factors would be negatively
associated with ART adherence among BMSM+ in
LA County.

METHODS

Participants and Procedures
Data for this study come from self-reported responses to

a cross-sectional baseline interview from LINX LA, a
prospective, randomized comparison trial of a web-based
mobile application, which is described in detail elsewhere.38

Participants (N = 124) were recruited using a variety of in-
person and virtual strategies, including flyers at HIV and
Lesbian, Gay, Bisexual, and Transgender-friendly clinics and
postings on social media platforms. To be eligible for the
study, participants had to meet the following criteria: (1) be at
least 18 years or older; (2) identify as male individual; (3)
identify as Black or African American; (4) identify as gay,
bisexual, or another sexual minority; (5) own a smartphone;
(6) be living with HIV; (7) reside in Los Angeles County; and
(8) be able to provide informed consent. Eligibility criteria did
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not specify cisgender or transgender identity. Participants
received $30 for completing the baseline interview. By
answering weekly text message surveys about ART adher-
ence, participants were also entered into a monthly raffle, with
a chance to win a $100 US Dollars e-gift card. The LINX LA
study was approved by the North Campus Institutional
Review Board at the University of California, Los
Angeles (IRB#17-001615).

Measures
As part of the baseline interview, interviewers guided

participants through an online questionnaire, which included items
related to demographic characteristics, including age, educational
attainment, income, employment status, and place of birth. All
participants also completed a Medication Adherence Assessment,
1 week after their baseline assessment. This consisted of a brief
text message survey asking, “During the past week, on how many
days did you miss taking your medications?” Participants
indicated the number of days they missed taking their HIV
medication in the past week (range: 0–7).

Structural syndemic factors included poverty, criminal
justice involvement, and housing instability. This composite
measure was constructed emulating a previous study with
similar indicators.39 Poverty was measured using a single
binary item and coded “yes” for participants with an annual
income below the federal poverty level (FPL; $12,000 US
Dollars). FPL is a measure of income issued every year by the
Department of Health and Human Services. FPL levels are
used to determine eligibility for certain programs and benefits,
including savings on Marketplace Health Insurance, Medic-
aid, and children’s health insurance program coverage.
Criminal justice involvement was measured using responses
to the single item, “In the past 5 years, have any of the
following happened to you?” Answer choices included the
following: “you were accused of committing a crime”; “you
were arrested”; “you were charged with a crime in court or in
a hearing before a judge”; and “you received a sentence or
probation related to being accused of committing a crime.”
Participants who responded affirmatively to any of these
answer choices were coded as having involvement with the
criminal justice system. Housing instability was measured

using a single item asking, “Where have you lived in the past
year?” If participants indicated they either were homeless or
lived in a shelter, they were coded as being unstably housed.
A sum of these items was created to measure structural
syndemics (range: 0–3).

Psychosocial syndemic factors included alcohol-related
problems, drug-related problems, intimate partner violence
(IPV), depression, and childhood sexual abuse (CSA). Problem
alcohol use was measured using the 10-item Alcohol Use
Disorders Identification Test scale.40 A score of 8 and above
indicated alcohol-related problems. Other drug use was mea-
sured using the 11-item Drug Use Disorders Identification Test
scale.41 A score of 6 and above indicated drug-related problems.
IPV was measured using a 4-item scale, with scores ranging
from 0 to 20.42 A cutoff of 11 was used to positively code for an
experience of IPV. Depression was measured using the Patient
Health Questionaire-9, where a score .10 indicated depressive
symptoms.43 CSA was measured using the items: “Between the
ages of 12 and 16 did you have any sexual experiences with an
adult or someone at least 5 years older?” or “Between the ages
of 12 and 16 did you have any unwanted sexual experiences?”
or “Before the age of 12 years, was the person you had the
sexual experience with an adult or someone at least 5 years older
than you?” 42 If participants indicated that they had either of the
experiences above, then they were coded as having a history of
CSA. A sum of these items was created to measure psychosocial
syndemics (range: 0–5).

Data Analysis
Zero-inflated Poisson (ZIP) regression models were

used to evaluate variables associated with number of missed
ART doses among the participants. Because we were
interested in understanding the differences between partici-
pants who did not miss doses at all (ie, true zeroes and chance
zeroes) versus participants who missed at least one dose, a
ZIP model was warranted. In addition to the excess zeroes,
we also adjusted for overdispersion, comparing a traditional
Poisson model with a ZIP model. We used as model selection
criteria a lower Akaike Information Criterion/Bayesian
Information Criterion in addition to the Vuong test,44 which
indicated that the ZIP model fit our data better than a

FIGURE 1. Number of psychosocial
and structural syndemics among
BMSM living with HIV, 2018–2019.
*Scores: psychosocial syndemic
scores were measured between
0 and 5, and structural syndemic
scores were measured between
0 and 3.
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traditional Poisson model. First, independent variables were
entered with the outcome variable. Next, we conducted
adjusted analyses with the structural syndemic sum as the
primary predictor, adjusting for psychosocial syndemics and
demographic characteristics. None of the variables were
highly correlated with each other, which allowed us to
generate the most parsimonious model for our analysis.

RESULTS
Of the 124 participants who completed the baseline

interview, 98 (79%) were currently receiving ART, com-
pleted the follow-up text message adherence survey, and
were included in subsequent analysis. On average, partic-
ipants missed 1.30 doses of ART (SD = 2.09). Participants

ranged in age between 18 and 67 years (mean = 37.5,
median = 35, SD = 12.2), and 43.9% was born in Los
Angeles. Although we enrolled BMSM, 28.8% of our
participants endorsed multiple ethnicities including “Black/
African.” More than half (56.1%) reported an annual
household income below the FPL, and participants with
any form of employment (full-time, part-time, or self-
employed) comprised 41.9% of our sample. More than half
(51.6%) resided in the urban core of Los Angeles County.
Nearly all (95.9%) had access to health insurance at the
time of enrollment, and 88.8% of the participants had
regular access to a primary care physician (Table 1).

Participants endorsed multiple psychosocial syndem-
ics, including CSA (51.8%), IPV (16.9%), depression
(39%), problem alcohol use (15.5%), and problem drug
abuse (41%). Our sample also endorsed structural syndem-
ics, including poverty (56.1%), criminal justice involvement
(36.6%), and housing instability (26.3%). Bivariate correla-
tions between structural syndemics and psychosocial syn-
demics were statistically significant (r = 0.27; P = 0.008).
Figure 1 depicts the number of psychosocial and structural
syndemics reported among the study sample. Nearly one-
third (31.7%) of participants reported 2 or more structural
syndemic factors; 43.3% of the participants reported 2 or
more psychosocial syndemic factors (Table 2).

ZIP models are summarized in Table 3 and examine
the effects of demographic characteristics and syndemic
indicators as correlates of treatment adherence (number of
missed doses) in the week after enrollment into the study.
Bivariate associations between the count outcome variable
(number of missed doses) and demographic characteristics
and syndemic variables are reported. Unstable housing
(count portion of the ZIP model) was statistically signifi-
cantly associated with the number of missed doses [internal
rate of return = 1.68, 95% confidence interval (CI) = 1.12 to
2.53, P = 0.012] and structural syndemic indicators (count
portion of the ZIP model) were statistically significantly
associated with the number of doses missed (internal rate of
return = 1.31, 95% CI = 1.06 to 1.63, P = 0.013).

We entered structural syndemics as a score (0–3) in our
adjusted model. The association between structural syndemics
remained statistically significant after adjusting for employment,
age, education, and psychosocial syndemics in the count portion
of the model in the expected direction, indicating that structural
syndemics increase the odds of missed doses among our
participants. However, psychosocial syndemics did not predict
the number of missed doses either independently or in the
adjusted model. The estimated rate ratio for a one-unit increase in
structural syndemic score, given the other variables are held
constant in the model, was 1.63. This means that as participants’
syndemic score increased by one point, the mean number of
missed doses would be expected to increase by a factor of 1.63
while holding constant psychosocial syndemics, age, and
employment (P , 0.05).45

DISCUSSION
Results from our study add to the limited but growing

literature examining psychosocial and structural syndemics

TABLE 1. Demographic Characteristics of BMSM+ in Los
Angeles County on ART Who Responded to Text Message
Adherence Survey at 1-Week Postenrollment, 2018–2019
(N = 98)*

N %

Born in Los Angeles 43 43.9

Age group

18–29 28 28.9

30–39 34 35.1

40–49 15 15.5

50–59 14 14.4

60+ 6 6.2

Race/ethnicity†

Black/African American 61 67.8

Black/African + other ethnicity 26 28.8

Educational attainment

9–11 grade 10 10.2

Bachelor’s degree 15 15.3

High-school graduate/GED 24 24.5

Master’s degree 1 1.0

Some college credit but no degree 36 36.7

Technical/vocational or associates 11 11.2

Income below FPL 55 56.1

Employment status†‡

Employed—full-time 13 13.3

Employed—part-time 19 19.4

Self-employed 9 9.2

Retired 4 4.1

Unable to work because of disability 31 31.6

Out of work 20 20.4

Student 7 7.1

Access to a health care facility

Yes, there are 1 or more places 87 88.8

There is NO place 6 6.1

Decline to answer 5 5.1

Current access to health insurance 94 95.9

*Totals may not add to 100 because of missing data.
†Multiple responses accepted, and percentages may exceed 100.
‡Employment status was assigned by giving preference to any type of employment

when multiple other responses were chosen. Students with other positions were included
in the respective groups. Individuals who were out of work and had a disability were
included in both the groups.
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associated with HIV adherence among MSM,25,29 particularly
BMSM+.30 Although previous research has focused largely
on psychosocial factors as drivers of elevated rate of HIV
among BMSM,46 this study uses syndemics theory, which
follows the tenet that disease clustering may be derived from
structural conditions of inequity, poverty, and stigmatization
and not just from psychosocial experiences.23,30 As such, this
study builds on recent literature in which structural conditions
are examined separately from psychosocial conditions to
better understand the pathways to differential biological and
psychological outcomes among populations left vulnerable to
various social conditions.23,29,30,39

Studies using syndemics theory center on interrelated
psychosocial factors, including CSA, anxiety disorders,
depression, alcohol, and substance use, to examine HIV
treatment engagement among MSM.25,47 Previous studies
demonstrate a marked decline in HIV treatment engagement
among MSM as the number of psychosocial syndemics
increased.25,27 Previous research also indicates that psycho-
social syndemics negatively affect BMSM because trauma
and oppression may reduce the ability of BMSM to build
supportive interpersonal and community networks.31,48 Our
study results differ from these findings in that we did not find
psychosocial syndemic factors to be associated with worse
HIV treatment adherence. Although the sample size of this
study may account for the nonsignificant association (see
limitations), these results may be indicative of the relative
importance of structural forces (eg, poverty, criminal justice

involvement, and housing instability) in the lives of study
participants compared with that of psychosocial factors. After
adjusting for employment, age, education, and psychosocial
syndemic factors, we found that the structural syndemic
factors of poverty, criminal justice involvement, and housing
instability increased the odds of missed ART doses among
participants. These results support the findings of others that
interrelated structural factors, such as unemployment, limited
health care access, incarceration history, poverty, and housing
instability, are associated with poorer HIV treatment engage-
ment among MSM,30,31,35 particularly BMSM+.14,49 Previous
research demonstrates that BMSM+ may delay resource help-
seeking.50,51 The intersecting stigma of HIV serostatus, race/
ethnicity, and sexual orientation may play a role in reducing
HIV care engagement among BMSM+ because they are
shown to limit the utilization of social support networks and
increase depressive symptoms in this population.51,52 Low
health care engagement among BMSM+ has been associated
with anticipated HIV stigma after diagnosis, and prejudicial
sentiments before diagnosis is predictive of HIV stigma.53

Additional reasons for reduced ART adherence may include
stigma associated with disability54 and stigma associated with
accessing disability benefits because it is seen as a form of
welfare fraud.55

Our research findings are subject to several limitations.
First, the sample size is small and may have prevented the
detection of statistically significant effects. This is one possible
explanation for not finding statistically significant associations
between psychosocial syndemics and ART adherence, which
has been demonstrated in the previous literature.24 The data are
cross-sectional; we cannot make causal inference as to the
direction of the associations described earlier. In addition, all
data are based on self-report, which is less desirable for
measuring ART medication adherence than other methodolo-
gies.56,57 Interviewer-administrated surveys may also have
introduced social desirability bias into the data.58 Using text
message surveys to measure adherence 1 week after the baseline
assessment may have introduced bias, priming participants to
overreport medication adherence. That said, this methodology
has been shown to improve recall bias, which may arise when
PLWH are asked to describe medication adherence retrospec-
tively over longer periods of time.59,60 We also recognize that
structural syndemic factors used in our analyses are captured
through documenting individual outcomes. A more nuanced
approach to measuring structural syndemic factors may be
warranted; in addition, future research may benefit from
examining HIV stigma as part of the analyses. Despite these
limitations, our data contribute to a growing body of literature on
syndemics and ART medication adherence among BMSM+.

Policy Implications and Future
Research Directions

In the United States, events in the past year related to
racial justice movements and the global COVID-19 pandemic
have exposed useful pillars to framing our work in addressing
HIV treatment engagement among BMSM+ and other
communities disproportionately affected by HIV. First, we
recognized that the negative impact of structural racism often

TABLE 2. Syndemic Conditions Among BMSM+ in Los
Angeles County, 2018–2019 (N = 98)*

N % x ̄ (s)

Psychosocial syndemics 1.4 (1.23)

Problem alcohol use 13 15.5 —

Other drug use 34 41 —

IPV 15 16.85 —

Depression 37 39 —

CSA 43 51.8 —

Structural syndemics 1.17 (0.90)

Poverty 55 56.1 —

Criminal justice involvement 34 36.6 —

Unstable housing 25 26.3 —

Syndemic sum scores —

Psychosocial syndemic score —

0 22 22.7 —

1 33 34 —

2 26 26.8 —

3 10 10.3 —

4 3 3.1 —

5 3 3.1 —

Structural syndemic score —

0 24 24.5 —

1 43 43.9 —

2 22 22.5 —

3 9 9.2 —

*Totals may not add to 100 because of missing data.
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falls on individuals. The burden of dismantling institutional-
ized racism, however, should lay in the hands of those in
power who can address its structural manifestations. Second,
we recognized that protecting individuals from homelessness
during the COVID-19 crisis, including measures to halt
evictions and increase resources to fund public social safety
net and housing programs, was politically feasible because
these measures were framed as key public health interven-
tions to address the spread of COVID-19.61 This is instructive
in our goal to reach our nation’s Ending the HIV Epidemic
goals. We must frame and further document how helping
individuals achieve and/or maintain housing stability is not
only a form of health care but also critical to maintaining
public health. Disparities in HIV related to intersections of
race/ethnicity offer proof that racism is a public health
emergency that requires structural intervention. If we fail to
learn, grow, and integrate key lessons, PLWH and especially
people most vulnerable to disparities in treatment outcomes
will face greater risk of morbidity and mortality.

Taken together, this research supports the need for more
broad-based HIV treatment interventions to support BMSM+,
including those that tackle poverty, disproportionate rates in
policing and criminalization, and housing instability. In theory,
eligible PLWH have access to additional safety net programs to

address poverty and housing instability. They include federally
funded disability benefits (eg, financial assistance) for individ-
uals whose conditions are disabling62 and wraparound services
for low-income PLWH funded by the Ryan White Care Act.63

Benefits include a panoply of social services (eg, health care,
social support, food programs, and legal services), coverage for
drug costs, and health, behavioral health, and substance use
services. In addition, federal, state, and local funding facilitate
access to emergency, transitional, permanent housing, and
long-term housing subsidies (eg, Section 8) for eligible
participants.64–67 When theory meets reality, however, prob-
lems arise. The costs (ie, time and effort) associated with
seeking assistance from social welfare programs are dispro-
portionately high because eligibility guidelines remain strict
and applicants must engage with problematic bureaucracy
within administrating institutions.68 The reality, too, is that
available benefits are often substandard because they fail to lift
people out of poverty and into stable and habitable housing
environments. Barring significant changes to these trends,
however, greater investment in understanding the specific
needs of PLWH who are justice involved is a clear direction
for future work. Recent efforts to eliminate disproportionate
policing and the criminalization of communities of color are a
starting point for structural change.

TABLE 3. Zero-Inflation Poisson Distribution Assessing Independent Associations Between Treatment Adherence and
Demographic and Syndemic Predictors Among BMSM in Los Angeles County, 2018–2019 (N = 98)

Predictors

Missed Doses in 1-wk Postenrollment

Unadjusted Model Adjusted Model

Exponentiated Count
Estimate (95% CI)

Zero-Inflation Exponentiated
Coefficients (95% CI)

Exponentiated Count
Estimate (95% CI)

Zero-Inflation Exponentiated
Coefficients (95% CI)

Demographics

Age 0.98 (0.97 to 1.01) 1 (0.96 to 1.04) 1.01 (0.97 to 1.03) 1.01 (0.95 to 1.077)

Educational
attainment*

0.74 (0.5 to 1.08) 0.88 (0.36 to 2.12) 0.77 (0.49 to 1.18) 0.66 (0.23 to 1.93)

Employment
status†

1.08 (0.72 to 1.64) 1.14 (0.47 to 2.76) 1.39 (0.79 to 2.48) 1.83 (0.43 to 7.7)

Psychosocial
syndemics

Problem alcohol
use

0.55 (0.29 to 1.04) 0.21 (0.03 to 1.49) — —

Other drug use 0.79 (0.52 to 1.21) 0.38 (0.14 to 1.01) — —

IPV 1.3 (0.85 to 2.0) 0.39 (0.12 to 1.3) — —

Depression 1.17 (0.79 to 1.75) 0.66 (0.275 to 1.61) — —

CSA 1.07 (0.7 to 1.63) 0.75 (0.3 to 1.89) — —

Structural syndemics

Poverty 1.36 (0.91 to 2.03) 1.1 (0.46 to 2.62) — —

Criminal justice
involvement

1.27 (0.84 to 1.91) 0.54 (0.21 to 1.33) — —

Unstable housing‡ 1.68‡ (1.12 to 2.53) 1.3 (0.49 to 3.4) — —

Structural syndemic
score‡

1.31‡ (1.06 to 1.63) 0.96 (0.59 to 1.55) 1.63‡ (1.17 to 2.25) 1.5 (0.63 to 3.6)

Psychosocial
syndemic score

0.99 (0.87 to 1.14) 0.72 (0.49 to 1.03) 0.86 (0.71 to 1.04) 0.56 (0.32 to 0.99)

*Employment status compares individuals with any kind of employment with unemployed individuals.
†Educational attainment compares individuals with high school + education with those with or below high-school education.
‡Indicates P , 0.05.
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