
Vol.:(0123456789)1 3

AIDS and Behavior (2021) 25:2501–2516 
https://doi.org/10.1007/s10461-021-03212-0

ORIGINAL PAPER

African American/Black and Latino Adults with Detectable HIV Viral 
Load Evidence Substantial Risk for Polysubstance Substance Use 
and Co‑occurring Problems: A Latent Class Analysis

Charles M. Cleland1,2 · Marya Gwadz2,3   · Linda M. Collins2,4 · Leo Wilton5,6 · Dawa Sherpa3 · Caroline Dorsen7 · 
Noelle R. Leonard2,3 · Sabrina R. Cluesman3 · Belkis Y. Martinez3 · Amanda S. Ritchie3 · Mariam Ayvazyan3

Accepted: 24 February 2021 / Published online: 8 March 2021 
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2021

Abstract
Substance use problems are highly prevalent among persons living with (PLWH) in the United States and serve as serious 
barriers to engagement in HIV care. Yet, in contrast to studies of single substances, little is known about patterns of polysub-
stance use in this population. Moreover, other risk factors (e.g., financial hardship, incarceration, homelessness, and mental 
health distress) are also prevalent and complicate HIV management. The present study drew on a cross-sectional survey 
with African American/Black and Latino (AABL) adult PLWH from low socioeconomic status backgrounds in New York 
City who were insufficiently engaged in HIV care and evidenced detectable HIV viral load (N = 512). We used latent class 
analysis (LCA) to explore patterns of polysubstance use and their relationships to financial hardship, incarceration, home-
lessness, and mental health. LCA yielded three substance use classes: Class 1, a high polysubstance use/high-risk substance 
use class (9%); Class 2, a polysubstance use/moderate substance use risk class (18%); and Class 3, a moderate polysubstance 
use/moderate-to-low-risk substance use class (74%). Mental health symptoms were prevalent in all classes, but Class 1 had 
greater mental health distress than the other two classes. Current homelessness was more prevalent in Classes 1 and 2. We 
cannot end the HIV epidemic without engaging and treating AABL PLWH who have serious barriers to engagement along 
the HIV care continuum, and who evidence polysubstance use along with co-occurring risk factors. Clinical settings can 
develop outreach and engagement approaches to bring this subpopulation of PLWH into care settings, and further, special-
ized services are needed to successfully screen, treat, and retain them.
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Introduction

Among the population of 1.1 million persons living with 
HIV (PLWH) in the United States, persons from African 
American or Black and Latino (AABL) and low-socioec-
onomic status (SES) backgrounds are substantially over-
represented compared to their proportions in the general 
population [1]. Rates of engagement along the HIV care con-
tinuum have improved significantly in the past decade [1], 
but low-SES AABL PLWH are more likely to experience 
impediments to consistent HIV care engagement, resulting 
in reduced odds of persistent antiretroviral therapy (ART) 
use and sustained HIV viral suppression, as well as higher 
mortality rates, relative to their White and more socio-eco-
nomically advantaged peers [2–5]. These racial/ethnic health 
disparities are driven by barriers and risk factors that oper-
ate simultaneously at structural, organizational, social, and 

 *	 Marya Gwadz 
	 Mg2890@nyu.edu

1	 Division of Biostatistics, Department of Population Health, 
New York University Grossman School of Medicine, 
New York, NY, USA

2	 Center for Drug Use and HIV Research, School of Global 
Public Health, New York University, New York, NY, USA

3	 Silver School of Social Work, New York University, 1 
Washington Square North, Room 303, New York, NY, USA

4	 Departments of Social and Behavioral Sciences 
and Biostatistics, School of Global Public Health, New York 
University, New York, NY, USA

5	 Department of Human Development, State University 
of New York At Binghamton, Binghamton, NY, USA

6	 Faculty of Humanities, University of Johannesburg, 
Johannesburg, South Africa

7	 Rutgers University School of Nursing, Newark, NJ, USA

http://orcid.org/0000-0002-2386-9409
http://crossmark.crossref.org/dialog/?doi=10.1007/s10461-021-03212-0&domain=pdf


2502	 AIDS and Behavior (2021) 25:2501–2516

1 3

individual levels of influence [6, 7]. For example, low SES 
creates complex competing priorities and tangible structural 
barriers to engagement along the HIV care continuum, such 
as unstable or low-quality housing or homelessness and diffi-
culty accessing high-quality HIV services [8, 9]. Social-level 
barriers include complex stigma and social isolation [9, 10]. 
At the individual level of influence, primary barriers include 
medical distrust and substance and mental health concerns 
[11, 12]. Because much of the research on PLWH is con-
ducted in HIV care settings, those poorly engaged along 
the HIV care continuum are understudied compared to their 
better-engaged peers [13–16]. The present study focuses 
on a subpopulation of PLWH that is both at high-risk for 
poor HIV outcomes and also understudied: low-SES AABL 
PLWH who are not engaged in HIV care at recommended 
levels and not virally suppressed.

Substance use, risk for hazardous substance use, and 
diagnosed substance use disorders are highly prevalent 
among PLWH (40–75%) [17–19]. One national study found 
nearly half of PLWH met the criteria for a substance use 
disorder (48%) [14]. In fact, HIV and substance use are con-
sidered twin or overlapping epidemics [20, 21]. Substance 
use contributes to the transmission of HIV directly, through 
injection drug use, and indirectly, via pathways such as the 
disinhibition of sexual behavior for some and by impeding 
access to HIV care [22, 23]. Further, known risk factors 
for substance use and substance use disorders are common 
among PLWH. These include poverty, unemployment, 
unstable housing and homelessness, incarceration, chronic 
pain, adverse childhood experiences, continuous traumatic 
stress, substance-use related stigma, and difficulties access-
ing high-quality substance use and mental health treatment 
and harm reduction services [20, 24]. Although rates of sub-
stance use are not higher among AABL PLWH compared to 
White PLWH [20, 25], AABL PLWH do commonly experi-
ence greater harms associated with substance use, including 
complex internalized stigma and challenges to engagement 
along the HIV care continuum as a result of substance use 
[25–27].

Alcohol, cannabis, cocaine (both  powder and crack 
cocaine), and amphetamines are among the most commonly 
used substances among PLWH [14, 15, 18, 20]. Among 
PLWH recruited from HIV clinics, where most patients 
are taking ART, rates of current alcohol use, including 
hazardous alcohol use, are substantial. The majority have 
used alcohol in their lifetimes and approximately a quarter 
exhibit alcohol use at hazardous levels [14, 18, 20, 28, 29]. 
Approximately 25–50% use marijuana, an estimated 10% 
report amphetamine use, and 10% report crack cocaine use 
[20]. Lifetime injection drug use among PLWH in these 
settings ranges from 2 to 5%, and the prevalence of cur-
rent injection drug use is very low (< 1%) [15, 20, 30, 31]. 
Moreover, very high rates of tobacco use are found among 

PLWH (40–70%) [16, 18, 32]. Similar to research in the 
general population [33], studies of substance use among 
PLWH usually focus on single substances. However, there 
is a modest literature on polysubstance use among PLWH. 
In a recent study of adolescents and young adults, almost 
one-third evidenced polysubstance use and polysubstance 
users experienced more mental health symptoms compared 
to those with minimal illicit drug use [30]. In studies of 
adults living with HIV, the prevalence of polysubstance use 
ranges from 7 to 28% [14, 15, 20, 31].

Of concern, substance use and related substance use dis-
orders stand out as major barriers to ART adherence, ART 
persistence, and sustained viral suppression [18, 34], with 
only cannabis found to have no adverse effects on ART 
adherence [15]. Moreover, substance use reduces health-
related quality of life among PLWH [35]. Substance use 
is related to accelerated HIV disease progression through 
poor adherence to HIV care appointments and to ART and 
through the direct adverse effects of the substance on health 
[17, 18, 36]. Altice and colleagues [17] found that PLWH 
who use drugs have greater morbidity and earlier mortality 
compared with their same-aged PLWH peers who do not 
use drugs. Persons with injection drug use histories are less 
likely to receive ART and tend to have less cumulative time 
on ART [19]. Yet, opioid substitution therapy can ameliorate 
some of the risks associated with injection drug use [17]. 
Overall, polysubstance use is a stronger predictor of poor 
HIV health outcomes than the use of single substances [15, 
30, 31].

Substance use is commonly co-morbid with mental health 
symptoms, and these psychiatric comorbidities complicate 
HIV treatment engagement [17, 18]. In a study conducted in 
a large, private HIV medical care program, 25% of patients 
had received a psychiatric diagnosis (81% had major depres-
sion, 17% had panic disorder, and 14% had bipolar disorder); 
26% had been diagnosed with a substance use disorder; and 
12% of patients had received both psychiatric and substance 
diagnoses [37]. Moreover, the highest risk of death was 
found among patients with dual psychiatric and substance 
use diagnoses who had no psychiatric treatment visits and 
no substance treatment [37]. Moreover, trauma exposure is 
high among PLWH and up to 40% have symptoms of post-
traumatic stress disorder (PTSD) [38]. Depressive symp-
toms commonly co-occur with PTSD among PLWH [39], 
as do substance use disorders [38]. Evidence that different 
substances may affect engagement along the HIV care con-
tinuum differently highlights the need for studies of patterns 
of substance use, including polysubstance use [31, 40].

Thus, substance use, including polysubstance use, 
and mental health symptoms and diagnoses are prevalent 
among PLWH, including AABL PLWH, complicate HIV 
management, and contribute to morbidity and mortality. 
Yet, the majority of the studies to date focus primarily 
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on PLWH who are well-engaged in HIV care and highly 
adherent to ART. The present study seeks to advance the 
literature on substance use, including polysubstance use, 
and its relationship to critical risk factors by focusing on 
AABL PLWH from low-SES backgrounds who were not 
well-engaged along the HIV care continuum. We use latent 
class analysis (LCA) to explore patterns of polysubstance 
use and their relation to risk factors prevalent in this popu-
lation; namely, financial hardship, homelessness, incarcer-
ation, and mental health symptoms. LCA [41] is a statisti-
cal method that uncovers latent subgroups, or “classes,” 
defined by distinct response patterns on multiple relevant 
risk factors. LCA is well suited to examining polysub-
stance use because it can assess specific combinations of 
multiple behaviors simultaneously.

Methods

Summary of the Present Study

The present study takes a cross-sectional and quantitative 
approach. It draws upon data from a structured baseline 
assessment battery conducted between April 2017 and 
November 2019 as part of a larger intervention optimiza-
tion trial using the multiphase optimization strategy (MOST) 
[42]. Conducted in New York City (NYC), the larger study 
focused on AABL PLWH from low-SES backgrounds who 
were poorly engaged along the HIV care continuum—spe-
cifically, those who did not engage in HIV care at recom-
mended levels and who evidenced both poor adherence to 
ART and detectable HIV viral load. The study was approved 
by the Institutional Review Board at the New York Univer-
sity Grossman School of Medicine. In-person study activi-
ties took place in confidential offices at a project field site in 
lower Manhattan in NYC. Participants gave signed informed 
consent for study activities.

Eligibility Criteria

The larger study’s inclusion criteria were: (1) age 
18–65 years; (2) AABL race/ethnicity; (3) HIV diagnosed 
for > 6 months (HIV status medically confirmed); (4) sub-
optimal engagement in HIV care [operationalized as less 
than one visit in every four month period in the past year 
(two of them at least 90 days apart), or > 2 missed visits 
without prior cancellation in the past year] [43]; (5) ART 
adherence less than 50% in the past 6 weeks (by self-report) 
and detectable HIV viral load based on laboratory report; (6) 
residence in the NYC metropolitan area; (7) not planning to 

leave the NYC metropolitan area in the next year; and (8) 
able to conduct research activities in English or Spanish.

Recruitment into the Larger Study

Recruitment of PLWH with poor engagement along the 
HIV care continuum is challenging [13]. Participants were 
recruited using a hybrid community-based sampling strategy 
comprised of peer-to-peer recruitment, direct recruitment 
by study staff members in HIV service, HIV housing, and 
other community-based organizations, and advertisements 
placed in a local free newspaper. Peer-to-peer recruitment 
was tracked with a coupon system that linked the recruiter to 
the recruit, and recruiters received modest compensation for 
recruitment ($15/recruit). Most enrolled participants were 
recruited by peers (75%); 9% were recruited through news-
paper ads, and 16% through other means.

Procedures

First‑Stage Screening

Potential participants contacted the study directly, generally 
by phone, and usually with a coded recruitment coupon pro-
vided to them by a recruiter. Verbal informed consent was 
elicited following an IRB-approved script. Participants then 
engaged in a brief structured screening interview (~ 10 min) 
administered by a staff member to determine preliminary eli-
gibility. No compensation was provided for this brief phone 
screening.

Second‑Stage Screening (in Person)

Participants found preliminarily eligible in the first screening 
interview provided signed informed consent for the second 
step in the screening process. Then, medical documenta-
tion to confirm HIV status was reviewed. Next, participants 
were escorted by a study staff member to a local commer-
cial laboratory for HIV viral load testing. Participants were 
instructed on peer recruitment procedures and received 
recruitment coupons at this time. They were compensated 
$15 for the screening interview and $15 for completing the 
blood specimen draw, along with funds for local round-trip 
public transportation.

Enrollment and Baseline Assessment

HIV viral load results were typically available from the labo-
ratory within 1–4 days. Those found eligible for the larger 
study at this stage based on meeting the HIV viral load crite-
rion were contacted and invited to enroll in the study. Then, 
after providing signed informed consent for enrollment, par-
ticipants completed a structured baseline assessment battery 
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lasting 60–90 min. The baseline assessment was conducted 
on the REDCap platform and was comprised of computer-
assisted personal interviewing (CAPI) and audio, computer-
assisted self-interviewing (ACASI) formats. Individuals 
were compensated $25 for the baseline assessment, along 
with funds for round-trip local transportation.

Measures

The structured instruments that made up the baseline assess-
ment battery have been found reliable and valid with simi-
lar populations in high-risk contexts [44]. Cronbach’s α for 
scales is reported where appropriate.

Socio‑Demographic and Background Characteristics, Risk 
Factors, and HIV‑Related Health Indices

We assessed age, race/ethnicity, sex, sexual and/or gen-
der minority status (yes/no), incarceration history [never, 
in the past but not recent (past 6 months), or recent (past 
6  months)], homelessness history (currently homeless, 
homeless in the past year but not currently, homeless in the 
lifetime but not in the past year, or never homeless), edu-
cation level (high school diploma or equivalent or higher; 
yes/no), currently employed (yes/no), and the frequency of 
running out of funds for necessities such as rent, utilities, or 
food in the past 12 months, an indicator of extreme finan-
cial hardship (never, daily, weekly, monthly, occasionally). 
We used a version of the HIV Cost and Services Utiliza-
tion Study instrument to assess years since first HIV diag-
nosis, whether ever took ART (yes/no), the longest period 
of sustained ART since diagnosis, in months, the number of 
times stopped and started ART, whether took ART in the 
six weeks before enrollment, and if not, the last time ART 
was taken, in months [45]. HIV viral load was coded on a 
log10 scale.

Substance Use

Substance use patterns were assessed by the World Health 
Organization Alcohol, Smoking and Substance Involvement 
Screening Test (WHO ASSIST) [46]. The ASSIST question-
naire is designed to identify people who are using substances 
in a hazardous way that may be creating harms. We assessed 
the following domains cross ten substances (tobacco prod-
ucts, alcohol, cannabis, cocaine, amphetamine-type stimu-
lants, sedatives and sleeping pills, hallucinogens, inhalants, 
opioids, and ‘other’ drugs): lifetime use, frequency of recent 
use (past three months), and the frequency of experienc-
ing indicators of hazardous use; namely, a strong desire 
or urge to use; health, social, legal or financial problems 
related to substance use; interference with role responsibili-
ties related to use; whether anyone else has ever expressed 

concern about the participant’s use of each substance; and 
whether the participant has ever tried to cut down or stop 
use of a substance and failed in that attempt. The WHO 
ASSIST provides algorithms for a risk score for each sub-
stance: lower risk (occasional or non-problematic use), 
moderate risk (more regular use) or high risk (frequent 
hazardous or problematic use). We created a “risk score” 
capturing moderate-to-high risk use (yes/no) for the more 
prevalent substances in this sample: tobacco, alcohol, can-
nabis, cocaine, methamphetamine, prescription opioids, and 
street opioids. The remaining substances were combined into 
a variable capturing moderate-to-high risk associated with 
other substances. We also calculated moderate-to-high-risk 
of polysubstance use (that is, likely moderate-to-high risk 
of two or more substances excluding tobacco and alcohol). 
Injection drug use history was assessed and coded as injec-
tion drug use lifetime, but not in the past 3 months (yes/no), 
injection drug use in the past three months (yes/no), and 
never injected drugs. We assessed engagement in any sub-
stance use treatment in the past (yes/no) as an indicator of a 
history of past serious, hazardous, and/or heavy substance 
use (e.g., outpatient drug treatment, medication for opioid 
use disorder such as a methadone maintenance treatment 
program or buprenorphine, 12-step or self-help meetings 
like AA or NA, and inpatient treatment).

Mental Health Symptoms (Depression, Anxiety, PTSD, 
and Mental Health Quality of Life)

The Patient Health Questionnaire depression module (PHQ-
9) is a well-validated nine-item self-administered instrument 
used for detecting depression and assessing the severity of 
depression over the prior two weeks. Higher PHQ-9 scores 
are associated with decreased functional status and increased 
symptom-related difficulties, sick days, and healthcare utili-
zation [47]. Items such as “feeling little interest or pleasure 
in doing things” and “feeling down, depressed, or hopeless” 
were assessed on a 4-point, Likert-type scale (not at all, sev-
eral days, more than half the days, nearly every day). Items 
were summed and scores ranged from 0 to 27 (Cronbach’s 
α in this sample = 0.89). The Generalized Anxiety Disor-
der scale (GAD-7) was used to assess symptoms of anxi-
ety. This is a well-validated 7-item instrument that focuses 
on anxiety in the past two weeks and includes how often 
respondents have been bothered by issues such as “feeling 
nervous, anxious or on edge” or “not being able to stop or 
control worrying,” scored on a 4-point, Likert-type scale 
(not at all, several days, more than half the days, nearly every 
day). Items were summed and scores ranged from 0 to 21 
(Cronbach’s α in this sample = 0.90) [48]. We used the Pri-
mary Care PTSD Screen to assess symptoms of PTSD. This 
is a 4-item inventory assessing items such as “felt numb or 
detached from others, activities, or your surroundings” and 
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“have had nightmares about (a trauma) or thought about it 
when you did not want to” on a yes/no scale. A score of 3 or 
more is coded as “likely PTSD” [49]. We assessed quality of 
life related to mental health using the 12-item Mental Health 
Component of the SF-12, a reliable and validated measure 
(Cronbach’s α in this study = 0.79) [50]. We calculated a 
mental health composite T score, a weighted linear compos-
ite based on responses to all items of the SF-12 and weights 
presented by Ware and colleagues [50]. Mental health com-
posite T scores could range from 5.89 (worst mental health) 
to 72.28 (best mental health). The normative mean for the 
mental health composite in the general U.S. population was 
50 [50].

Data Analyses

Latent class indicators included the WHO ASSIST ordered 
risk category (low, moderate, high) for twelve substances, 
history of injection drug use (never, lifetime but not past 
three months, past three months), and history of medication 
for opioid use disorder (No/Yes). Latent class models with 
one through eight classes were estimated and compared, 
and a single model was selected. Information criteria (e.g., 
Akaike Information Criterion and Bayesian Information Cri-
terion), which compare relative fit of competing models with 
penalties for complexity, entropy (the degree to which only 
one latent class is highly probable for each individual), and 
the Vuong-Lo-Mendell-Rubin (VLMR) likelihood ratio test 
were all considered in model comparison. Once a latent class 
solution was identified, the model was extended to include 
mental health variables as distal outcomes using the BCH 
approach [51]. The p values for pairwise comparisons of 
latent classes were adjusted for multiple comparisons using 
the Holm method [52]. Mental health variables included the 
mental health composite of the SF-12, the PHQ-9 depression 
total score, the GAD-7 anxiety total score, and whether cri-
teria were met for likely PTSD on the screening instrument. 
Mental health variables were regressed on latent class mem-
bership. Moderation of associations between substance use 
latent class and race/ethnicity were explored by regressing 
outcomes variables on substance use latent class (most likely 
class), race/ethnicity, and their interaction in generalized lin-
ear models. All latent variable models were fit using Mplus 
[53]; other analyses were conducted using the R statistical 
computing environment [54].

Results

Description of the Sample

The sociodemographic and background characteristics 
of the sample are presented in Table 1. Participants were 

47 years old on average (SD = 11 years) with a range from 
19 to 65 years. Approximately two-thirds (69%) were Afri-
can American or Black and the remainder were Latino or 
Hispanic. The majority (70%) were cisgender men. A total 
of 58% of participants were sexual minorities (that is, les-
bian, gay, queer, or otherwise not heterosexual in orientation, 
and/or a man who has sex with men or a woman who has 
sex with women) and 8% were transgender. Approximately 
half (47%) had been incarcerated previously, but not in the 
past 6 months, and 10% had been incarcerated in the past 
6 months. Almost all (90%) had been homeless in the past 
and 41% were currently homeless. The majority (70%) had 
a high school diploma, the equivalent or higher but employ-
ment was uncommon (8%). A substantial proportion lacked 
funds for basic necessities in the past year at least monthly 
(43%) or occasionally (38%). Participants had been diag-
nosed with HIV 18 years ago on average (SD = 9 years). The 
average HIV viral load at enrollment on the log10 scale was 
4 (SD = 1). Almost all (98%) had taken ART in the past, and 
among those who had taken ART, the mean longest interval 
of sustained ART was 35 months (SD = 47 months). The 
average number of times participants had started ART was 
12 times (SD = 24 times). Less than half (44%) had taken 
ART at all in the prior six-week period. Among those who 
had not taken ART in the past 6 weeks, the last time they had 
taken ART was 8 months ago, on average (SD = 26 months).

Prevalence rates of substance use and mental health pat-
terns are presented in Table 2. The most commonly used 
substances in the past three months were tobacco (79%), 
alcohol (64%), cannabis products (58%), and cocaine (57%). 
A total of 46% used two or more substances in the past three 
months, excluding tobacco and alcohol. Injection drug use 
was infrequent, with 13% having injected in their lifetimes 
but not recently, and an additional 9% having injected in the 
past three months. The WHO ASSIST risk scores followed a 
similar pattern, where moderate-to-high-risk use scores were 
common for tobacco (83%), alcohol (46%), cannabis (63%), 
and cocaine (56%). Half (55%) had moderate-to-high-risk 
of polysubstance use. Most (72%) had received treatment 
for substance use in the past, including opioid substitution 
therapy. Levels of mental health distress appeared moder-
ate. PHQ-9 Depression Symptom Scores ranged from 0 to 
27 (mean = 8.0, SD = 6.4). GAD Symptom Scores ranged 
from 0 to 14 (mean = 5.0, SD = 4.4). Less than a third (29%) 
met the criteria for likely PTSD. The SF-12 mental health 
composite T scores ranged from 14.4 to 66.5 and the mean 
T score in this sample was below average (mean = 44.2, 
SD = 11.7).

Substance Use Latent Classes

Latent class models with one to eight classes were com-
pared (see Table 3). The Akaike Information Criterion (AIC) 
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Table 1   Sociodemographic and 
background characteristics and 
risk factors (N = 512)

N [%, mean (SD)]

Age in years at baseline
 Mean (SD) 47.0 (10.7)
 Median [min, max] 50.0 [19.0, 65.0]

African American or Black (non-Hispanic) 351 (68.6%)
Hispanic or Latinx 161 (31.4%)
Sex assigned at birth
 Female 153 (29.9%)
 Male 359 (70.1%)

Sexual minority (lesbian, gay, queer, homosexual, non-heterosexual) 297 (58.0%)
Transgender 41 (8.0%)
Sexual and/or gender minority 303 (59.2%)
Incarceration
 Never 211 (41.2%)
 Past, not recent 240 (46.9%)
 Recent 52 (10.2%)

Homelessness history
 Currently homeless 211 (41.2%)
 Homeless in past year, not currently 56 (10.9%)
 Homeless lifetime, not in past year 191 (37.3%)
 Never homeless 54 (10.5%)

Education
 HS diploma or equivalent or higher 359 (70.1%)

Currently employed 42 (8.2%)
During the past 12 months, how often did you run out of money for necessities like rent, utilities, or 

food?
 Never 92 (18.0%)
 Daily 32 (6.2%)
 Weekly 66 (12.9%)
 Monthly 122 (23.8%)
 Occasionally 194 (37.9%)

Years since HIV diagnosis
 Mean (SD) 18.2 (8.61)
 Median [min, max] 19.0 [0, 30.0]

HIV viral load (log10)
 Mean (SD) 3.77 (1.20)
 Median [min, max] 4.04 [1.30, 6.35]

Ever took ART​ 504 (98.4%)
If yes, longest period on ART in the past (months)
 Mean (SD) 34.5 (46.8)
 Median [min, max] 18 [0, 297]

If yes, number of times started ART​
 Mean (SD) 11.5 (23.6)
 Median [min, max] 5 [0, 300]

If yes, took ART at all in 6 weeks before enrollment 224 (44.4%)
If no (did not take ART in past 6 weeks), last time took ART (months ago)
 Mean (SD) 7.69 (26.1)
 Median [min, max] 2.03 [1, 292]
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value generally favors more complex models, and so was 
not used in model selection. The Vuong–Lo–Mendell–Rubin 
likelihood ratio tests showed no support for models with 

more than three latent classes. The three-class model had 
the lowest Bayesian Information Criterion (BIC) value and 

Table 2   Substance use 
prevalence and patterns and 
mental health, [N, % or mean 
(SD), median]

Any tobacco past 3 months 403 (78.7%)
Any alcohol past 3 months 326 (63.7%)
Any cannabis past 3 months 299 (58.4%)
Any cocaine past 3 months 293 (57.2%)
Any methamphetamine past 3 months 76 (14.8%)
Any prescription opioids past 3 months 70 (13.7%)
Any street opioids past 3 months 55 (10.7%)
Any other substances past 3 months 106 (20.7%)
Any polysubstance use past 3 months (2+ substances excluding tobacco and alcohol) 234 (45.7%)
Have you ever used any drug by injection (non-medical use only)?
 No, never 402 (78.5%)
 Yes, but not in the past 3 months 65 (12.7%)
 Yes, in the past 3 months 45 (8.8%)

History of medication for opioid use disorder (MOUD) 87 (17.0%)
Moderate-to-high-risk tobacco use 423 (82.6%)
Moderate-to-high-risk alcohol use 233 (45.5%)
Moderate-to-high-risk cannabis use 321 (62.7%)
Moderate-to-high-risk cocaine use 288 (56.2%)
Moderate-to-high-risk methamphetamine use 97 (18.9%)
Moderate-to-high-risk prescription opioid use 88 (17.2%)
Moderate-to-high-risk street opioid use 73 (14.3%)
Moderate-to-high-risk other substance use 125 (24.4%)
Moderate-to-high-risk polysubstance use (2+ substances excluding tobacco and alcohol) 281 (54.9%)
Any substance use treatment–lifetime 370 (72.3%)
PHQ-9 depression symptom score
 Mean (SD) 8.00 (6.37)
 Median [min, max] 7.00 [0.00, 27.0]

Generalized anxiety disorder symptom score
 Mean (SD) 4.96 (4.39)
 Median [min, max] 4.67 [0.00, 14.0]

Likely PTSD 149 (29.1%)
SF-12 mental health composite T-score
 Mean (SD) 44.2 (11.7)
 Median [min, max] 44.4 [14.4, 66.5]

Table 3   Latent class model 
selection information

Model Parameters AIC BIC Entropy VLMR-2LL 
difference

VLMR p value

1 class 27 8409.413 8523.848 – –
2 classes 55 7783.157 8016.265 0.875 682.256 0.0011
3 classes 83 7618.293 7970.074 0.888 220.864 0.2545
4 classes 111 7521.910 7992.364 0.798 152.383 0.7660
5 classes 139 7431.403 8020.530 0.843 146.507 0.8426
6 classes 167 7346.757 8054.557 0.847 140.343 0.7658
7 Classes 195 7292.880 8119.353 0.862 109.877 0.7652
8 classes 223 7289.416 8234.562 0.871 60.067 0.8461
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was selected as the best solution. Parameter estimates for the 
three-class model are presented in Table 4. 

The smallest class, Class 1, describes approximately 
9% of the sample. This class is characterized by high-risk 
use of tobacco, cannabis, and cocaine, and a history of 

medication for opioid use disorder. Although members of 
this class were most likely to report low-risk alcohol use 
(44.7%), they also had a 37.7% probability of reporting 
high-risk alcohol use. Similarly, although those in Class 
1 were most likely to report low-risk use of street opioids 

Table 4   Three substance use 
classes: class prevalences and 
risk level probabilities

The indicator level with the highest probability within each latent class is shown in bold font

Indicator Risk level Class 1 (n = 44; 
8.6%)

Class 2 (n = 90; 
17.6%)

Class 3 
(n = 378; 
73.8%)

Tobacco Low 0.075 0.030 0.220
Moderate 0.411 0.838 0.668
High 0.514 0.132 0.112

Alcohol Low 0.447 0.494 0.569
Moderate 0.176 0.415 0.298
High 0.377 0.091 0.133

Cannabis Low 0.400 0.134 0.427
Moderate 0.167 0.757 0.475
High 0.433 0.108 0.098

Cocaine Low 0.290 0.155 0.522
Moderate 0.097 0.700 0.364
High 0.613 0.146 0.113

Methamphetamine Low 0.771 0.452 0.901
Moderate 0.025 0.441 0.095
High 0.204 0.107 0.004

Prescription stimulants Low 0.850 0.778 0.980
Moderate 0.036 0.222 0.020
High 0.114 0.000 0.000

Hallucinogens Low 0.829 0.619 0.984
Moderate 0.080 0.381 0.013
High 0.091 0.000 0.003

Inhalants Low 0.843 0.578 0.974
Moderate 0.066 0.422 0.026
High 0.091 0.000 0.000

Prescription opioids Low 0.553 0.494 0.940
Moderate 0.197 0.506 0.052
High 0.250 0.000 0.008

Street opioids Low 0.502 0.441 0.999
Moderate 0.085 0.506 0.001
High 0.412 0.054 0.000

Sedatives Low 0.675 0.524 0.959
Moderate 0.032 0.476 0.036
High 0.294 0.000 0.005

Other drugs Low 0.909 0.954 0.990
Moderate 0.000 0.046 0.008
High 0.091 0.000 0.003

History of medication for opioid 
use disorder

No 0.277 0.580 0.954
Yes 0.723 0.420 0.046

History of injection drug use Never 0.389 0.432 0.916
Past only 0.308 0.351 0.052
Recent 0.303 0.218 0.032
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(50.2%), they also had a 41.2% probability of reporting 
high-risk use. Finally, although the plurality of this class 
endorsed “never” when asked about their history of injec-
tion drug use, more than 60% had used drugs by injection 
either in the past or recently. We refer to this as the high 
polysubstance use/high-risk class.

Class 2, which describes approximately 18% of the sam-
ple, is characterized by moderate-risk use of tobacco, can-
nabis, cocaine, prescription opioids, and street opioids, and 
low- to moderate-risk use of alcohol, methamphetamines, 
hallucinogens, and inhalants. Members of this class used a 
wide variety of substances without reporting high-risk use 
of any. Although they were most likely to report no history 
of medication for opioid use disorder, a substantial minor-
ity of 42% did have this history. The pattern of responses 
to the question about a history of injection drug use was 
similar to that of Class 1, with a slightly higher proportion 
of respondents reporting no history. We refer to this as the 
polysubstance use/moderate risk class.

Class 3 is the largest, describing approximately 74% of 
the sample. This class is characterized by moderate-risk 
use of tobacco and cannabis, low- to moderate-risk use of 
cocaine, low-risk use of all other substances, and a very low 
probability of a history of either medication for opioid use 
disorder or injection drug use. We refer to this as the moder-
ate polysubstance use/moderate-to-low-risk class.

Association Between Substance Use Latent Classes 
and Risk Factors

Table 5 shows associations between substance use latent 
class membership and mental health variables. On the SF-12 
mental health composite, the small, higher risk class (Class 
1) had poorer mental health than both Class 2 [Χ2(1) = 8.7; 
p = 0.018] and Class 3 [Χ2(1) = 21.3; p < 0.001]. Also, on 
the PHQ-9 depression severity score, Class 1 had greater 
symptoms of depression than both Class 2 [Χ2(1) = 10.0; 
p = 0.014] and Class 3 [Χ2(1) = 14.0; p < 0.001]. On the 
GAD-7 anxiety total score, Class 1 members were more anx-
ious than members of both Class 2 [Χ2(1) = 16.3; p < 0.001] 
and Class 3 [Χ2(1) = 16.3; p < 0.001]. Finally, a positive 
result on the PTSD screener was more likely in Class 1 
[Χ2(1) = 12.0; p = 0.008] and Class 2 [Χ2(1) = 8.8; p = 0.018] 
when each was compared with Class 3. Current homeless-
ness was more likely in Class 1 [Χ2(1) = 6.2; p = 0.026] and 
Class 2 [Χ2(1) = 7.1; p = 0.024] when compared with Class 
3. After adjustment for multiple comparisons, there were no 
significant differences among substance use latent classes on 
either financial hardship or recent incarceration.

Moderation of Associations By Race/Ethnicity

An interaction effect was found between substance use 
latent class and race/ethnicity for GAD-7 anxiety scores 
[F(2,493) = 3.5, p = 0.031]. Analysis of simple main effects 
within each racial/ethnic group showed differences in anxi-
ety scores among Latinos between Class 1 and Class 2 
[mean difference = 6.3; SE = 1.4; t(493) = − 4.5, p < 0.001] 
and between Class 1 and Class 3 [mean difference = 4.7; 
SE = 1.2; t(493) = − 3.8, p < 0.001] were larger and sig-
nificant, but smaller and not significant among African 

Table 5   Differences among substance use latent classes on risk fac-
tors

*Pairwise comparison p values were adjusted for multiple compari-
sons using the Holm [52] method

Mean SE Comparison Chi-square p value*

SF-12 MCS
 Class 1 36.567 1.770 Overall test 21.813 < .001
 Class 2 43.441 1.410 1 vs 2 8.662 0.018
 Class 3 45.322 0.607 1 vs 3 21.303 < .001

2 vs 3 1.424 0.932
PHQ-9 depression
 Class 1 12.601 1.302 Overall test 13.946 0.001
 Class 2 7.743 0.728 1 vs 2 9.978 0.014
 Class 3 7.530 0.323 1 vs 3 13.945 < .001

2 vs 3 0.068 0.932
GAD-7 anxiety
 Class 1 8.148 0.797 Overall test 17.781 < .001
 Class 2 4.326 0.455 1 vs 2 16.332 < .001
 Class 3 4.754 0.234 1 vs 3 16.266 < .001

2 vs 3 0.664 0.932
PTSD
 Class 1 0.542 0.086 Overall test 19.606 < .001
 Class 2 0.420 0.058 1 vs 2 1.312 0.932
 Class 3 0.231 0.023 1 vs 3 12.000 0.008

2 vs 3 8.843 0.018
Financial hardship
 Class 1 0.601 0.086 Overall test 8.610 0.014
 Class 2 0.528 0.059 1 vs 2 0.463 0.496
 Class 3 0.393 0.026 1 vs 3 5.236 0.066

2 vs 3 4.154 0.084
Current homelessness
 Class 1 0.586 0.085 Overall test 12.180 0.002
 Class 2 0.536 0.058 1 vs 2 0.219 0.640
 Class 3 0.362 0.026 1 vs 3 6.204 0.026

2 vs 3 7.056 0.024
Recent incarceration
 Class 1 0.180 0.065 Overall test 4.600 0.100
 Class 2 0.158 0.043 1 vs 2 0.072 0.788
 Class 3 0.082 0.015 1 vs 3 2.109 0.306

2 vs 3 2.676 0.306
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American/Black (non-Latino) participants (data not included 
in tables).

Discussion

Co-occurring polysubstance use and mental health symp-
toms have the potential to place PLWH at grave risk for 
adverse physical health outcomes and poor quality of life, 
as described above. But polysubstance use has received rela-
tively little attention in the literature compared to studies of 
single substances. The present cross-sectional quantitative 
study sought to add depth and nuance to our understanding 
of the relationships among patterns of polysubstance use and 
their associations with a set of risk factors in an important 
but under-studied subpopulation of PLWH: AABL individ-
uals from low-SES backgrounds who are poorly engaged 
along the HIV care continuum. Overall, we found the preva-
lence of recent substance use across a range of substances is 
higher in this subpopulation of PLWH than in past published 
reports that focus mainly on those well-engaged in HIV care. 
Moreover, whereas rates of polysubstance use are certainly 
substantial in past studies (7–28%) [15, 20, 31], over half 
of those in the present study exhibit polysubstance use at 
moderate- to high-risk levels, even when excluding alcohol 
and tobacco. We found LCA was useful in drawing out pat-
terns of substance use at varying levels of risk across a range 
of substances, along with their relation to risk factors and 
co-occurring mental health symptoms. Findings highlight 
that small subgroups of AABL PLWH experience multiple, 
serious, complex challenges, and that the majority in this 
sample use substances, including multiple substances, at 
levels ranging from moderate- to low-risk use.

Most participants in the present study (approximately 
75%) are classified in a group described as moderate poly-
substance use/low-to-moderate substance use risk (Class 
3). Class 3 differs from the other two classes in that injec-
tion drug use is absent, risk levels for alcohol, cannabis, or 
cocaine are lower than in the other classes, although not 
absent, and risk levels for opioids, stimulants other than 
cocaine, and other drugs are low. We compared these find-
ings to past research. Parsons and colleagues [31] examined 
latent classes of substance use among PLWH in a clinical 
setting (69% African American/Black, 17% Latino) and 
found five distinct patterns: a no-use class (16%), exclusive 
alcohol use (19%); alcohol and cannabis (15%); alcohol and 
cocaine/crack (26%); and polysubstance use (24%). The 
polysubstance use class in the Parsons study was comprised 
of those with a high rate of alcohol, cannabis, and cocaine/
crack use, as well as weekly use of opioids and other drugs. 
Moreover, the latter two classes reported the greatest impair-
ment from substance use; specifically, more missed ART 
doses than those in the other classes [31]. Yet, our analysis 

found no classes where the risk for substance use was absent 
or very low. This does not necessarily mean there were no 
such individuals in the sample. It is possible a low-risk latent 
class would have emerged in a solution with more latent 
classes. However, it would likely be very small, because 
the presence of a large fourth latent class would likely have 
resulted in fit statistics that pointed toward a four-class solu-
tion rather than a three-class solution. In the present study, 
some types of polysubstance use are common even in the 
lowest-risk class. Substance use risk ranges from low to 
moderate, suggesting that not all in Class 3 use illicit drugs 
at hazardous levels. On the other hand, Class 3 was associ-
ated with mental health quality of life below the national 
norm, and rates of mental health symptoms were substantial.

The second-largest class describes approximately 18% 
of the sample. The polysubstance use/moderate-risk class 
has high probabilities of moderate-risk across multiple sub-
stances, including tobacco, alcohol, cannabis, stimulants, 
and opioids. A history of medication for opioid use disorder 
is common in Class 2, though not as common as for Class 
1, as we describe below. In our examination of relationships 
among latent classes and risk factors and mental health 
symptoms, Classes 2 and 3 are similar to each other in that 
mental health quality of life scores are below the national 
norm, and symptoms of depression, anxiety, and the preva-
lence of likely PTSD are substantial. Class 1, the high poly-
substance use/high-risk substance use class, although small 
(9% of participants), has substantially more polysubstance 
use across more substances and higher risk for hazardous 
levels of use, and well as a pattern of significantly lower 
mental health quality of life and higher rates of depression 
and anxiety symptoms and likely PTSD compared to Classes 
1 and 2. Thus, across all three classes, polysubstance use 
and mental health concerns are strongly associated in this 
population of AABL PLWH, similar to past studies, and 
those in the highest-risk substance use class with the most 
complex patterns of serious polysubstance use have the 
greatest mental health concerns [55]. Regarding the risk fac-
tors studied, current homelessness is more likely in Classes 
1 and 2 compared with Class 3, but financial hardship or 
recent incarceration do not differ among substance use latent 
classes. Recent incarceration was relatively uncommon in 
this sample, and it is possible that our measure of financial 
hardship lacked precision, as it examined only one aspect 
of extreme poverty. Homelessness has been documented as 
a cause of, contributing factor to, and/or consequence of 
substance use among PLWH [56, 57], and a fundamental 
cause of HIV disease progression [57]. It is also a potentially 
modifiable risk factor, and “housing first” interventions have 
great potential to serve as a foundation for improved HIV 
health and better management of substance use and mental 
health symptoms [58, 59].
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As a cross-sectional study, temporal patterns or causal 
relationships are not examined. Yet, the literature sheds 
some light on these issues. In fact, as Marel et al. [60] note, 
relatively little is known about factors that may lead to the 
development of a substance use disorder across a range of 
drug classes. One recent national longitudinal study points 
to demographic and mental health-related factors as con-
tributors to polysubstance use problems [61]. These included 
being male, younger age, never married, sexual minority 
identity, nicotine dependence, and anxiety, mood and per-
sonality disorders, which were associated with an increased 
odds of developing multiple substance use disorders and 
having three-year persistence of multiple substance use dis-
orders. Moreover, this study found the majority with multi-
ple past-year substance use disorders had a lifetime person-
ality disorder and did not use substance abuse treatment or 
otherwise seek help [61]. Although the present study does 
not assess personality disorders, the co-occurrence of seri-
ous polysubstance use and high risk for substance problems 
and mental health distress are consistent with this national 
study. Moreover, pre-existing mental health disorders are 
significantly associated with an increased risk of developing 
substance use disorders for alcohol, cannabis, and stimulants 
[60]. In a study in the US Veteran’s Administration, veterans 
with higher levels of polysubstance use disorders were more 
likely to be Black and homeless, were more likely to have 
schizophrenia, bipolar disorder, major depressive disorder, 
and personality disorders [33]. In another longitudinal study 
in the general population, substance use disorder persistence 
rates were consistently higher among polysubstance users, 
although patterns were mixed in relation to gender and race/
ethnicity [62]. Among men, Latino individuals with sub-
stance use disorders were less likely to persist than Whites. 
Black men with an alcohol or drug use disorder were less 
likely to persist than Whites, but Black men with a polysub-
stance use disorder were more likely to persist than Latino 
individuals [62]. Further, Marel et al. [60] found a relatively 
quick transition from substance use to substance use disor-
ders. They emphasize a narrow window of time available to 
intervene, underscoring the urgency of early identification of 
mental health conditions and the timely provision of appro-
priate evidence-based interventions, which could potentially 
prevent the development of secondary substance use disor-
ders [60]. Taken together, these studies highlight a number 
of risk factors for polysubstance use, including sociodemo-
graphic and background characteristics and mental health 
disorders, unique features associated with polysubstance use, 
the potential for persistence of substance use problems, and 
the challenges of effective treatment.

The fact that co-occurring polysubstance use and mental 
health symptoms are so common across the three classes 
suggests gaps in screening and treatment. There is a sub-
stantial literature on the complexities of treating co-morbid 

symptoms among those in the general underlying popula-
tion. The literature highlights a number of successes, such 
as a set of effective, evidence-based treatments for substance 
use disorders [63, 64], as well as gaps. With regard to the 
latter, one major gap is that programs do not always pro-
vide a diagnosis of both substance use and mental health 
concerns or integrated care, in part because mental health 
and substance use treatment services are funded separately 
[63, 65–67]. Further, the effectiveness for treatment of poly-
substance use is poor: Patients have serious individual- and 
structural-level challenges accessing treatment; drop-out 
rates from treatment are high (perhaps suggesting patients 
are not getting their needs met in treatment settings); and 
there is a serious lack of research on AABL and low-SES 
populations [63, 65–67].

PLWH with co-occurring disorders are referred to as 
“triply diagnosed” [68]. The HIV/AIDS Treatment Adher-
ence, Health Outcomes and Cost Study, called “the Cost 
Study”, examined the issue of triple diagnosis and optimal 
treatment models for this subpopulation of PLWH [69]. 
The literature suggests PLWH may be at somewhat of an 
advantage compared to their peers in the underlying gen-
eral population because most are already linked to care set-
tings that prioritize integrated care [70]. Yet, the Cost study 
found that only 33% of study participants with co-occurring 
disorders received concurrent treatment for substance use 
problems and mental health disorders, despite meeting diag-
nostic criteria for both: 26% received only mental health 
services, 15% received only substance abuse services, and 
26% received no services, with AABL PLWH less likely 
to receive treatment for co-occurring disorders than White 
PLWH [71], similar to other studies that highlight low rates 
of service use for co-occurring disorders [72]. Despite gen-
erally being linked to comprehensive primary care settings 
related to the HIV diagnosis, PLWH appear to have similar 
barriers to engagement in effective treatment for co-occur-
ring disorders as their peers not living with HIV [72].

Calsyn and colleagues [73] outline strategies for engaging 
and retaining individuals with triple diagnoses in both treat-
ment and research. They recommend comprehensive ser-
vices that are provided on a 24-h basis in a flexible and cul-
turally competent manner and a team approach to treatment 
[73]. The literature on dually diagnosed persons who are not 
living with HIV also sheds light on characteristics of optimal 
treatment characteristics for co-occurring disorders. These 
include adopting a low-stress approach, cognitive-behav-
ioral therapy, residential rehabilitation, contingency man-
agement, relapse prevention, engaging the social network, 
and non-abstinence-based supportive housing [17, 74–77]. 
Harm reduction and approaches to enhance motivation by 
supporting autonomy including motivational interviewing 
have promise [74, 78]. Byrd et al. [79] reported on a Patient-
centered HIV Care Model that integrated community-based 
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pharmacists with medical providers and required sharing of 
patient clinical information and collaborative therapy-related 
action planning. This approach improved retention and HIV 
viral suppression among those triply diagnosed [79].

Patterns of findings from Class 1, the high polysubstance 
use/highest risk substance use class, suggest some partici-
pants have faced long histories of polysubstance use risk and 
treatment experiences, including medication for opioid use 
disorder. There is a consensus that opioid substitution thera-
pies; namely, buprenorphine and methadone, are associated 
with reductions in overdose and serious opioid-related acute 
care use compared with other treatments including among 
PLWH [80, 81]. Moreover, both buprenorphine and metha-
done improve HIV viral suppression, adherence to antiret-
roviral therapy, and overall mortality for PLWH with opioid 
use disorder, along with improved stability and quality of 
life, reductions in opioid use and relapse, and reductions in 
the transmission of HIV infections to others [82–86]. Fur-
ther, extended-release naltrexone has been studied in PLWH 
leaving incarcerated settings and improves HIV viral sup-
pression in that context [82].

Yet, medication for opioid use disorders tends to be 
under-used among PLWH [17, 87]. Barriers to the provi-
sion of medication for opioid use disorder are numerous and 
operate at the levels of policies (e.g., insufficient number of 
waivers for buprenorphine prescription, insurance restric-
tions), the health care system (e.g., lack of low-threshold ser-
vices), specific institutions (e.g., syringe service programs 
not commonly co-located in HIV care settings), health care 
providers (e.g., barriers to obtaining buprenorphine prescrib-
ing waivers, bias toward persons who use substances, lack of 
training in harm reduction), and among PLWH (e.g., feeling 
dehumanized, fear, mistrust, competing priorities, substance 
use-related stigma) [9, 84, 88, 89]. Harm reduction services 
are critical for persons who use substances, including those 
who use opioids but are sorely lacking [84]. In particular, the 
number of syringe services programs is insufficient to meet 
the need, restrictions on the numbers of syringes PLWH can 
access increases risk, and, as noted above, such services are 
rarely co-located in HIV care settings [84]. These barriers 
to medication for opioid use disorders have serious adverse 
consequences for AABL PLWH and impede the larger pub-
lic health goal of ending the HIV epidemic.

Further, we found stimulant use (cocaine, methamphet-
amine) at moderate-to-high risk levels is common in this 
subpopulation of AABL PLWH. Clearly, stimulant use is 
associated with poor HIV outcomes, including among men 
who have sex with men living with HIV [90–93]. But, in 
contrast to opioids use disorders, medications for stimulant 
use problems are in an earlier stage of development and are 
not widely used [94]. This may be in part because the use 
of pharmacologic management of substance use in triply 
diagnosed patients raises challenges such as side effects and 

drug interactions [76]. Effective behavioral treatments for 
stimulant use problems are similar to those for other single 
drug use and polysubstance use problems described above 
[17, 75, 76]. However, a review by Rajasingham et al. [92] 
found limited evidence of highly effective pharmacotherapy 
or behavioral treatments for PLWH with methamphetamine 
dependence. Nonetheless, integrating substance use treat-
ment services into HIV care and drawing in particular on 
evidence-based and harm reduction approaches, and phar-
macotherapy where appropriate, is critical [17, 83, 86]. At 
the same time, continued research on treatment modalities 
as well as on implementation strategies to improve uptake of 
effective interventions has the potential to improve engage-
ment along the HIV care continuum for AABL PLWH with 
or at-risk for moderate-to-high-risk substance use [17, 83, 
86].

We did not expect race/ethnicity to be a moderator of 
associations between substance use classes and risk factors. 
Overall, associations were comparable for African Ameri-
can/Black and Latino PLWH. One exception was the anxiety 
outcome, where differences among substance use classes 
were larger among Latinos. Perhaps other factors impact-
ing anxiety among African American/Black PLWH (e.g., 
everyday racism) diminish the role of substance use in that 
group. Since the substance use class with elevated anxiety 
(Class 1) was relatively rare, more work is needed for more 
precise estimates of how the association between substance 
use and anxiety may be moderated by race/ethnicity.

Limitations

Because all interview questions were asked at the same 
time, we do not know the temporal patterns of substance 
use and mental health symptoms. Longitudinal research that 
considers transitions in patterns and severity of substance 
use and mental health symptoms is needed to make causal 
inferences. These findings are further limited by the spe-
cific measures of mental health symptoms employed, which 
were brief and may have lacked precision. A more compre-
hensive assessment of mental health symptoms along with 
personality disorders and other personality factors might 
yield additional insights into how mental health relates to 
substance use classes. Moreover, substance use patterns vary 
by geographic region in the United States. Crane et al. [95] 
recently examined regional variation in substance use among 
PLWH and found notable differences. For example, mari-
juana and methamphetamine are more common in the West 
and Northeast, and PLWH in the Northeast are more likely 
to use cocaine/crack than those in the West [95]. The pre-
sent study was conducted in the Northeast, and thus findings 
may not generalize to all geographical regions in the United 
States. Further, participants in the present study were long-
term survivors of HIV, and older, and thus findings may not 
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generalize to younger and more recently diagnosed AABL 
PLWH, or to White PLWH.

Implications

The present study yields a number of implications for clini-
cal practice and future research. First, results highlight the 
importance of the population of AABL PLWH who are 
poorly engaged along the HIV care continuum, who on the 
whole evidence co-morbid polysubstance use and mental 
health distress that would clearly complicate HIV man-
agement. With additional resources, clinical settings can 
develop outreach and engagement approaches to bring this 
subpopulation of AABL PLWH to HIV care settings, and/or 
can partner with community-based organizations to facili-
tate outreach efforts. The hybrid recruitment strategy used 
in the present study can serve as a model for such outreach 
efforts. Moreover, specialized services are needed in HIV 
care settings to successfully treat and retain patients with 
triple diagnoses [96]. Findings further suggest the need for 
ongoing screening for substance use, including polysub-
stance use, and mental health comorbidity, as a vital part 
of improving HIV care engagement, medication adherence, 
maintaining overall health, and strengthening secondary pre-
vention efforts [31]. The present study suggests we cannot 
“end the HIV epidemic” or eliminate racial/ethnic disparities 
in HIV health outcomes without locating, engaging, sup-
porting, and successfully treating AABL PLWH who have 
serious barriers to engaging along the HIV care continuum. 
Clearly, given the complexity of the problem of triple diag-
nosis, including the high prevalence of polysubstance use, 
continued research on integrated treatment and other innova-
tive approaches is warranted.

Conclusions

LCA revealed a small number of substance use profiles for 
the subpopulation of AABL PLWH who are poorly engaged 
along the HIV care continuum—all comprising substantial 
polysubstance use, although only a minority at high-risk lev-
els. Mental health symptoms are common within all three 
of these profiles, and the highest-risk substance use class is 
associated with the lowest mental health quality of life and 
more mental health symptoms. These comorbidities interfere 
with HIV care, but there are barriers to their effective treat-
ment. Study findings will be of interest to HIV policymak-
ers, HIV care providers, and interventionists.
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