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Abstract

This study explored factors associated with durable viral suppression (DVS) among two groups
of people living with HIV (PLWH) and problem substance use in the context of universal
antiretroviral treatment initiation. Participants (N=99) were recruited between 2014-2017 from
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public sexual health clinics [SHC] and a hospital detoxification unit [detox]). DVS (NYC HIV
surveillance registry) was defined as two consecutive viral load tests < 200 copies/mL, < 90

days apart, with all other viral loads suppressed over 12 or 18 months. Detox participants

were significantly older, with more unstable housing/employment, substance use severity, and
longer-term HIV vs. SHC participants. Older age, opioid and stimulant use disorder were
significantly associated with lower odds of DVS, while fulltime employment and stable housing
were significantly associated with higher odds of DVS at 12-month follow-up. Patterns held at 18-
month follow-up. Co-located substance use and HIV services, funding for supportive housing, and
collaborative patient-provider relationships could improve DVS among populations with syndemic
of problem substance use, poverty, and long-term HIV.
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INTRODUCTION

Despite the known benefits of achieving and sustaining HIV viral suppression, only 62.7%
of people living with HIV (PLWH) in the United States were virally suppressed as of 2017
[1]. The proportion of people with durable viral suppression (DVS; defined as at least one
pair of viral load tests of < 200 copies/mL, < 90 days apart, with all other viral loads
suppressed over a two-year period) is even smaller. Data from the current study show that,
of all PLWH newly diagnosed in New York City (NYC) from 2014 to 2017, only 54%
remained virally suppressed over an 18-month period. This reflects a minimal improvement
from 2011, when 52% of all PLWH in NYC had reached DVS [2].

Although rates of DVS have improved in NYC more recently (e.g., 69% of people in HIV
medical care in 2019 had reached DVS [3]), ongoing challenges persist, including barriers
to antiretroviral treatment (ART) initiation and adherence. One study found that close to

a quarter of NYC PLWH who received a new HIV diagnosis in 2015 had not initiated

ART [4]. DVS may be particularly challenging to achieve among people with problem
substance use who face barriers across the HIV care continuum, from to being offered
ART, accessing ART, retention in care, and adhering to ART at the level needed to reach
DVS [5, 6]. Problem substance use is also frequently associated with multiple other adverse
determinants of health, such as unemployment, unstable housing, and discrimination and
stigma that may impact HIV-related health [6].

On World AIDS Day, December 1, 2011, the New York City Department of Health and
Mental Hygiene (NYC DOHMH) first recommended “universal ART”-that ART be offered
to all newly diagnosed PLWH regardless of CD4 cell count or other markers of HIV
progression [7], with the goal of 80% achieving DVS within 12 months of diagnosis

[2]. Universal ART was implemented as a means of increasing treatment for PLWH,
reducing possible HIV transmission, and lowering community viral load (i.e., the concept of
“treatment as prevention™) [8-15].
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In addition to universal ART, other subsequent HIV prevention strategies such as Seek,

Test, Treat, and Retain [12, 16, 17], free condom distribution, treatment for opioid use
disorders [18, 19], needle and syringe exchange services [20], citywide promotion of pre-
and post-exposure prophylaxis (PrEP and PEP), and provision of PrEP and PEP in the city’s
public sexual health clinics (SHCs) [21], have sought to positively impact indicators along
the HIV care continuum [22] and to contribute to ending the HIV epidemic in NYC [23].
Despite the implementation of these strategies in NYC, as described above, a substantial
proportion of PLWH have not maintained DVS.

A closer exploration of the factors associated with successful and ongoing viral suppression
is necessary to better understand the barriers that persist. A syndemics approach is especially
indicated to understand how intersectional individual and structural factors converge to
perpetuate the problem of unsuppressed viral load [24, 25]. A syndemic framework is
particularly useful in considering the multiple and severe stressors of our study population,
many of whom are individuals involved with substances and with varying histories of living
with HIV [25].

Purpose

Using data from two groups recruited from NYC DOHMH SHCs and a hospital-based
alcohol/drug detoxification unit (detox) from 2014 to 2017, we conducted an exploratory
analysis to examine factors associated with DVS at 12 and 18 months after enrollment into
the study; and to compare DVS proportions in our study to the 52% benchmark for all

NYC PLWH in 2011 [2], the year the current study was conceptualized. We sought to better
understand the range of viral suppression outcomes in NYC, particularly in the context of
several recent NYC HIV-related initiatives. The two groups also had markedly different
demographic characteristics, with the detox-recruited group comprised mainly of people
living with HIV for at least 15 years and with lower rates of full-time employment, more
housing instability, and greater substance use severity compared to the SHC-recruited group.

METHODS

Participants

This study enrolled participants from 2014 to 2017. In total, 259 individuals screened for
the study, 208 were eligible, and 99 enrolled (two participants who were in continuous

care but elected not to take ART were excluded for the purposes of this analysis). To be
eligible, participants: (a) reported problem substance use, operationalized broadly to capture
variability in severity: any illicit drug use in the past year and/or heavy drinking in the

past month (in a single day, more than four drinks for those assigned male sex at birth;

more than three drinks for those assigned female sex at birth) [26]; b) were able to speak
and understand English; c) resided in one of the five NYC boroughs (Bronx, Brooklyn,
Manhattan, Queens, Staten Island); and d) were HIV-positive (self-report and cross-checked
in the NYC DOHMH HIV surveillance registry).
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Potential participants were approached after testing HIV-positive in the NYC DOHMH
SHCs (7=36), or in a hospital-based detox unit (7=54) and given information about the
study. Nine additional participants were recruited via study flyers and word-of-mouth from
detox participants already enrolled in the study and were thus included in the detox-recruited
group (total detox /7=63). Those interested in participating completed a brief eligibility
screening interview either over the phone (SHC) or in person (detox) after providing verbal
consent.

After screening, eligible participants completed a confidential in-person baseline interview
where they provided written informed consent and completed an interviewer-administered
assessment. As part of the consent process, participants also gave permission to match
research data with their records in the NYC DOHMH HIV surveillance registry. All enrolled
participants were invited to participate in confidential follow-up assessments every six
months for a period of two years. Participants were provided a round-trip NYC subway
MetroCard for screening (completed by phone) and $30 plus a round-trip MetroCard at each
of the assessment visits. Participants also received a round-trip MetroCard (or equivalent
payment in cash) for updating their contact information at follow-up assessments. Those
who expressed a need for additional mental health support were offered referrals to local
services and resources. Institutional Review Board (IRB) approval was obtained from the
Icahn School of Medicine at Mount Sinai and the NYC DOHMH.

All demographic and clinical characteristics (except viral suppression) were collected at the
baseline interview.

Demographic characteristics included age in years, race/ethnicity; gender identity; education
in years; employment, housing, and health insurance status; year of HIV diagnosis; and
whether participants reported being a cisgender man who had had sex with men and had
engaged in injection drug use in the past six months.

Problem substance use was measured in three ways, using: (1) the Diagnostic and Statistical
Manual — 5™ Edition (DSM-5) to determine if participants met criteria for each of the
following disorders: alcohol; cannabis; opioid; and/or stimulant use disorder (defined as
endorsement of at least two of 11 DSM-5 symptoms in the past 12 months) [27]; (2) the
Timeline Follow-Back method (TLFB) [28] to determine number of heavy drinking days
(in a single day, more than 4 drinks [for participants who were assigned male sex at birth];
more than 3 drinks [for participants assigned female sex at birth]) [29] in the past six
months and number of days on which drugs and/or alcohol were used (systematic TLFB
methods were used to assist participant recall, which has demonstrated reliability up to 12
months [30]); and (3) an 8-panel urine drug toxicology screen (cannabis, cocaine, opioids,
methamphetamine, amphetamines, benzodiazepines). Participants were also asked whether
they currently smoked cigarettes.

Mental health and social support were assessed using the following measures. The
Kessler-10, a global measure of distress, assessed participants’ anxiety and depression
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over the previous 30 days [31]. Participants reported the total number of their close
friends and relatives as well as the number of family members and the number of friends,
respectively, who knew their HIV status. The Medical Outcomes Study (MOS) Social
Support Scale measured availability of social support [32]. The Attitudes Toward HIV
Health Care Providers Scale measured participants’ perceptions of professionalism and
emotional support from their medical providers [33]. The Medical Mistrust Index assessed
participants’ attitudes toward medical systems [34].

HIV surveillance registry variables: Participants’ study records were matched with
NYC HIV surveillance registry data, including HIV viral load test results. Due to changes
in viral load testing technology and recent discussions in the field related to measurement
of viral suppression [35, 36], the current definition of DVS (at least two viral load tests

of <200 copies/mL at least 90 days apart within a 12 or 18-month period, with all other
viral loads suppressed during the same timeframe) was adjusted from that of the definition
used to calculate the original 52% DVS benchmark in 2011 (at least two viral load test

of <400 copies/mL at least two weeks apart within a two-year period with all other viral
loads suppressed within the same timeframe) [2]. The date of DVS was based on the second
suppressed viral load test that would qualify a participant as having DVS, with DVS among
study participants examined at 12 and 18 months after enrollment into the study. DVS was
also examined among all people newly diagnosed with HIV and living in NYC at time of
diagnosis (excluding participants in the study) between January 1, 2014 and December 31,
2017 to explore how study participants compared to the general NYC PLWH population.

Data Analysis

RESULTS

Baseline demographic and psychosocial characteristics were assessed using descriptive
statistics and XZ (or Fisher’s exact test if the expected cell counts were less than five)

and t-tests (or Wilcoxon rank-sum tests, in the case of small sample size or observed
non-normal data distribution) to compare the SHC and detox participant characteristics

at baseline. Year of HIV diagnosis was not included in bivariate analyses as it mapped
closely onto recruitment groups (SHC and detox). A one-sample proportion test was used
to determine if DVS was significantly different than 52% (a priori benchmark) for the total
sample and for each recruitment group (those recruited from the SHCs and detox) at 12-
and 18-months post-study enrollment. We also used 2 (or Fisher’s exact test) and t-tests
(or Wilcoxon rank-sum test) to assess differences in DVS among the overall sample by
various demographic and psychosocial characteristics of the participants. All analyses were
performed in SAS® 9.4 (SAS Institute, Cary NC) on level of significance 5%.

Demographic characteristics

As described in Table 1, of the total sample of 99 participants, 36% were recruited from the
SHCs and 64% from detox. On average, participants were 44 years old (SD: 13.20) and had
13 years of education (SD: 2.47). Participants were primarily non-Hispanic Black/African
American (52%) or Hispanic/Latinx (35%), cisgender men (86%), and living in their own
apartment or house (59%). Most had had health insurance in the past year (92%). Only
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27% were employed full time. Years living with diagnosed HIV varied, with 28% diagnosed
before 1995, 19% between 1995-1999, 17% in 2000-2003, and 35% in 2014-2017.

SHC and detox participants significantly differed on several demographic characteristics
(all p<.001). Compared to detox participants, SHC participants were significantly younger
(M=28.14 years, SD = 5.96 vs. M=52.49 years, SD=6.02, t(97)=-19.43) and had more
years of education (M=14.89 years, SD=2.01 vs. M=12.10 years, SD=2.11, t(97)=6.45).
A significantly larger proportion of SHC participants were white (25% vs. detox 5%,
Fisher’s exact test), employed full-time (SHC 64% vs. detox 5%, Xz(l):40.74), lived in
their own house or apartment (64% vs. detox 56%, X2(2):19.36), and were diagnosed
with HIV between 2014-2017 (92% vs. detox 3%, Fisher’s exact test). A significantly
larger proportion of detox participants had been living with long-term HIV infection (74%
diagnosed in 1999 or earlier vs. all SHC in the year 2000 or later, Fisher’s exact test;

see Table 1). Although we did not collect data on when detox participants first initiated
ART, nearly all detox participants self-reported a prescription for ART within the last 30
days (94%) vs. only 47% of SHC participants (Xz(l):27.69, p<.001). The low proportion
of current ART prescription among SHC participants may have been because many had
received an HIV diagnosis within a few days of study enrollment and had yet to initiate ART
(data not shown in tables).

Problem Substance use

Among the entire sample, 85 participants (86%) met DSM-5 criteria for any substance

use disorder (SUD; data not shown in tables). Over half the sample met DSM-5 criteria

for an alcohol (57%) or a stimulant (61%) use disorder; about a quarter for opioid use
disorder (26%) and approximately a third for cannabis use disorder (34%); see Table 1). A
significantly larger proportion of detox participants (as expected given recruitment from a
detox facility) met DSM-5 criteria for opioid use disorder (40% vs. SHC 3%, Xz(l):lfi.ll,
p<.001) and stimulant use disorder (75% vs. SHC 36%, X2(1)214.22; p<.001) compared
to SHC participants. See Table 1 for additional outcomes on substance use, mental health,
social support, and attitudes toward medical care.

Durable viral suppression - HIV surveillance registry data

Of the total sample of 99 participants with viral load data in the surveillance system within
12 months from date of study enrollment, 47 (47%) achieved DVS within 12 months of
enrollment. Of the 73 participants with viral load data within 18 months of enrollment (74%
of the total sample), 39 (53%) had achieved DVS within 18 months of enrollment. Neither
12-month (Z=-0.90, p=.368) nor 18-month (Z=0.24, p=.808) DVS for the overall sample
was significantly different than 52% (see Table 2).

The proportion of SHC participants who had achieved DVS at the 12-month follow-up

was significantly higher than 52% (/7=26, 72%, Z=2.43, p=.015), as was the proportion
who achieved DVS at the 18-month follow-up (7=23 of n=31 with viral load data at
18-month follow-up, 74%; Z=2.47, p=.013) (see Table 2 and Fig. 1). In contrast to the
SHC participants, the proportion of detox participants with DVS at 12-month follow-up
(rm=21, 33%) was significantly lower than 52% (Z=-2.97, p=.003), but was only marginally
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lower than 52% at the 18-month follow-up (/7=16 of 7=42 with viral load data at 18-month
follow-up, 38%; Z=-1.80, p=.071) (see Table 2 and Fig 1). Although all participants had
viral load data available in the NYC DOHMH HIV surveillance registry at their 12-month
study follow-up, some were missing data by the 18-month follow-up, possibly because they
were disengaged in care in NYC, or had moved out of the jurisdiction [37].

Percentages for all people newly diagnosed with HIV (excluding participants in the current
study) by a NYC provider between January 1, 2014 and December 31, 2017 and living

in NYC at the time of diagnosis provide a useful frame of reference. Of those individuals
(m7=8438), 51% (7=4339) had achieved DVS within 12 months and 54% (/7=3699 of 7=6803
with 18-month data) had done so within 18 months of diagnosis; the latter was significantly
greater than 52% (Z=3.92, p<.001; see Table 2).

Factors associated with DVS — Full Sample—Older age (odds ratio [OR]: 0.94,

95% confidence interval [CI]: 0.92-0.98, X2(1)212.81, p<.001), Black/African American
race (vs. white, OR: 0.10, 95% ClI: 0.01-0.56, X2(1)=7.70, p=.006) having an opioid (OR:
0.30, 95% CI: 0.11-0.81, Xz(l):6.17, p=.013) or stimulant use disorder (OR: 0.39, 95%
Cl: 0.27-0.89, Xz(l):5.14, p=.023), a positive urine toxicology screen (OR: 0.38, 95%

Cl: 0.17-0.89, X2(1)=5.15, p=.023), currently smoking cigarettes (OR: 0.40, 95% CI: 0.16—
0.96, Xz(l):4.37, p=.037), and having fewer family members who knew one’s HIV status
(OR: 0.95, 95% ClI: 0.91-1.00, x %(1)=4.20, p=.040) were all associated with lower odds

of DVS 12 months after enrollment (see Table 3). Having more years of education (OR:
1.33, 95% CI: 1.10-1.60, Xz(l):10.13, p=.002), being employed full-time (vs. not, OR:
4.52,95% CI: 1.68-12.17, X2(1)29.94, p~=.002), and living in one’s own house or apartment
(vs. being unstably housed; OR: 3.67, 95% CI: 1.18-11.36, X2(1)=5.10, p=.024) were all
associated with higher odds of 12-month DVS (see Table 3). Patterns largely held within 18
months of enrollment. At 18-month follow-up, having an alcohol use disorder (OR: 2.25,
95% CI: 1.00-5.08, X2(1)=3.90, p=.048) also predicted higher odds of achieving DVS (see
Table 3).

Post Hoc Analyses—We also conducted bivariate analyses (XZ/Fisher’s exact test and
t-tests/Wilcoxon rank-sum test) to further explore syndemic factors associated with DVS
among the two groups. The small sample size, however, limited our power to detect
significant differences; the only significant finding was that number of close friends was
inversely associated with DVS among the SHC subsample. Given the small sample size and
the relative homogeneity among each of the two subsamples, there is reasonable likelihood
that this finding could be due to random chance; thus, data are not presented within the
tables.

As an additional post hoc analysis to better understand participants’ movement into and

out of viral suppression, we examined whether participants experienced fluctuations in viral
suppression over the course of their participation in the study. SHC participants who were
virally suppressed remained so throughout the study. The median for SHC participants’
proportion of viral load records with suppressed viral load was 100% (IQR: 67%, 100%);
however, detox participants moved from being suppressed to unsuppressed, as well as from
unsuppressed to suppressed, a median of 1 time (IQR: 0, 1) respectively over the course
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of the study. The median for detox participants’ proportion of viral load records with
suppressed viral load was 63% (IQR: 30%, 100%).

DISCUSSION

The objective of this study was to explore factors associated with DVS among two markedly
different sub-samples of PLWH in NYC who also reported problem substance use in the

era of universal ART. DVS proportions differed based on characteristics of participants
aligned with recruitment site. We found that compared to SHC participants, participants
recruited from the detox unit were more likely to have characteristics that were also
associated with lower odds of DVS. The proportion of SHC participants with DVS at

both 12-month and 18-month follow-up was significantly higher than 52% (a priori NYC
benchmark contemporary to study recruitment). The proportion of detox participants with
DVS, however, was significantly lower than 52% at the 12-month (but not the 18-month)
follow-up.

Syndemic of long-term HIV infection, problem substance use, and poverty

Low proportions of DVS among the current detox sample may best be understood in

the context of syndemic stressors. Our results showed that older age, as well as opioid

and stimulant use disorders, were associated with lower odds of achieving DVS, whereas
indicators of higher socioeconomic status such as full-time employment, higher education,
and stable housing were associated with increased odds of DVS. Detox participants were
significantly older and had also been living with HIV (and possibly other comorbid
conditions) longer than participants recruited from SHCs. Substance use severity was greater
among detox participants, who were significantly more likely to meet DSM-5 criteria for
SUD than SHC participants. Although substantial proportions of SHC participants also met
criteria for SUD, this did not seem to fully explain differences in DVS across the recruitment
groups. Differences may be attributed instead to the syndemic of problem substance use and
poverty-related stressors in the context of long-term HIV infection.

Compared to SHC participants, those recruited from detox has less education, and

were more likely to lack full-time employment and to have unstable housing. Such
structural factors are well-documented predictors of adverse HIV outcomes [8, 38, 39].

For example, in a recent systematic review of 152 studies (7=139,757 PLWH), unstable
housing consistently and independently predicted adverse outcomes, including lack of viral
suppression [8]. Employment and resultant financial stress and housing instability present
obstacles to engagement in routine HIV care, thus leading to suboptimal viral suppression
[38, 40]. The cost of medications, even with payment assistance and Medicaid support, may
also be prohibitive to individuals with few economic and social resources.

A significantly larger proportion of detox participants were people of color compared
to SHC participants. Systemic racism (i.e., the intersection of cultural, political, and
institutional oppression of people of color) contributes to poor HIV and other health
outcomes, and thus likely contributed to detox participants’ lower proportions of DVS.
Systemic racism also contributes to fewer opportunities for educational attainment and
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employment [25, 41], and perpetuates income inequality and higher levels of poverty, among
people of color in the U.S. [42].

SHC participants were diagnosed not only in the era of universal ART, but also in the
context of substantial advances in HIV prevention, care, and messaging, especially in New
York. In 2014, New York State launched an End the Epidemic (EtE) initiative with the

goal of identifying people with undiagnosed HIV and linking and retaining them in care,
and providing PrEP to individuals at higher risk for HIV [43]. In February 2017, the

NYC DOHMH announced the JumpstART program, which includes the offer of immediate
ART initiation within the SHCs upon testing HIV-positive with subsequent support for
linkage to ongoing care [21]. Thus, some SHC participants were given a further advantage
of comprehensive, onsite services to facilitate near-instantaneous medication initiation and
linkage to care. The fact that the proportions of SHC participants achieving DVS at both
the 12- (72%) and 18-month (74%) follow-up were significantly higher than the SHC
benchmark of 52% demonstrates that DOHMH initiatives, including the universal ART
recommendation, have been successful for many people newly diagnosed with HIV in NYC.

Implications for public health practice

The results of this study suggest that targeted and tailored strategies are needed to improve
HIV outcomes among people facing the syndemic of SUD and poverty and added challenges
of systemic racism and long-term HIV infection. Such strategies may include improved

HIV care and messaging that speaks to the unique needs of long-term HIV survivors and
delivering HIV care in the context of evidence-based SUD treatment and harm reduction
services (including syringe exchange services), supportive housing, and comprehensive case
management.

Improved HIV care and messaging: To our knowledge, few if any existing behavioral
interventions are available to assist those with long-term HIV infection to address treatment
fatigue and associated challenges with maintaining viral suppression over time [44]. Newer
biomedical strategies like single-dose, combination ART, have been shown to improve
medication adherence [45]. Long acting injectable ART administered on a monthly basis is
a promising new method of HIV treatment delivery [46]; this method may be particularly
effective for those with treatment fatigue surrounding daily medication administration for
people living with long-term HIV.

Having a supportive and collaborative relationship with one’s medical provider can also
reduce medication fatigue [44, 47]. In the current sample, detox participants reported higher
medical mistrust than the SHC participants, yet more positive attitudes toward their HIV
providers. This suggests that individual providers who are supportive of and collaborative
with their patients can successfully build trusting patient-provider relationships even in the
context of larger medical mistrust. Providers could serve as a source of support related to
ART adherence and associated improved viral suppression. Providers may also need to tailor
universal ART messaging toward individuals who have been living with HIV for longer
periods of time, including messaging that ensures wide dissemination of scientific advances
like “undetectable=untransmittable” (U=U; the fact that PLWH who are taking ART and
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have maintained viral suppression for at least six months cannot sexually transmit HIV) [48,
49] and the potential for monthly injectable ART.

Access to evidence-based SUD treatment: In addition to contending with more
severe SUD than SHC participants, a significantly greater proportion of detox participants
also had an opioid use disorder (OUD). However, only 15 of 25 detox participants with
OUD reported receiving a medication for OUD (buprenorphine/naloxone /7=2; methadone
n=13). Patients being discharged from detox centers could thus benefit from initiation

onto a medication for OUD prior to release, which can support greater retention in SUD
treatment and lower likelihood of overdose, especially during times of greater risk such as
immediately following detox [50]. Increasing SUD treatment retention (for any SUD) could
also improve viral suppression outcomes by increasing HIV treatment retention and creating
a context in which adherence to ART is more likely.

Supportive housing: Providing housing for PLWH, particularly those with problem
substance use, facilitates achieving DVS by decreasing the instability that can interrupt
retention in HIV care and adherence to ART [38, 40]. Housing PLWH is also cost-effective;
stable housing reduces risk of comorbid health conditions and associated medical costs and
prevents the spread of HIV by facilitating viral suppression [51, 52]. “Housing first” is an
evidence-based strategy that involves providing stable and permanent shelter with concurrent
ancillary services to all individuals who need it, irrespective of previous housing status or
comorbid mental health conditions [53].

Comprehensive case management and navigation services could address multiple barriers to
achieving DVS among people living with HIV and problem substance use, particularly those
who are long-term survivors of HIV. The NYC DOHMH Ryan White Care Coordination
program is a model for these services. This program offers patients support for ART
adherence and retention in care; assistance with accessing social services; access to care
coordinators who can support patients in locating and obtaining necessary resources,
including HIV services, and interacting with providers; and counseling to support patients in
becoming fully independent [54]. Case management services should be made available not
only through Ryan White programs but more broadly at all locations where PLWH access
HIV care and other services.

The primary limitation of this study is the relatively small sample, largely due to the
substantial decline in the number of people newly diagnosed with HIV during study
recruitment. This decline was particularly strong for persons with histories of injecting drug
use [55, 56]. The small sample size did not allow sufficient power to conduct multivariable
logistic regression models to test associations between predictors of DVS, or to explore
interactions or recruitment group analyses. As mentioned above, changes in viral load
testing technology and recent conversations in the field pertaining to measurement of viral
suppression led to a shift in the definition of DVS from that used in 2011 to calculate

the original 52% DVS benchmark. The relatively dramatic DVS presentations of the two
recruitment groups, however, are unlikely to be substantially different, despite changes in the
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DVS definition. Finally, the two recruitment groups had distinct differences in time of HIV
diagnosis and various psychosocial characteristics. Nevertheless, diversity across the sample
may have helped to illuminate clear gaps in the provision of consistent HIV treatment.

CONCLUSION

This study demonstrates that a group of people who have basic resources (i.e., employment,
housing) and who are diagnosed in a setting emphasizing immediate linkage to HIV primary
care, like the SHC group, are able to achieve DVS despite problem substance use. People
who have been living with HIV for long periods of time who have SUD and more limited
resources seem to face greater challenges with DVS, even in the context of universal

ART. There are likely different facilitators and barriers to effective treatment among newly
diagnosed people compared to maintenance among those living with HIV longer-term.
Ongoing and enhanced resources, intervention, and support are required to successfully
improve DVS among people living with HIV long-term, particularly those who experience
the syndemic of unemployment, housing instability, and greater substance use severity, many
of whom also may experience overarching systemic racism.
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