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Background: Substance use (SU) contributes to poor outcomes
among persons living with HIV. Women living with HIV (WWH) in
the United States are disproportionately affected in the South, and
examining SU patterns, treatment, and HIV outcomes in this
population is integral to addressing HIV and SU disparities.

Methods: WWH and comparable women without HIV (WWOH)
who enrolled 2013–2015 in the Women’s Interagency HIV Study
Southern sites (Atlanta, Birmingham/Jackson, Chapel Hill, and
Miami) and reported SU (self-reported nonmedical use of drugs)
in the past year were included. SU and treatment were described
annually from enrollment to the end of follow-up. HIV outcomes
were compared by SU treatment engagement.

Results: At enrollment, among 840 women (608 WWH, 232
WWOH), 18% (n = 155) reported SU in the past year (16% WWH,

24% WWOH); 25% (n = 38) of whom reported SU treatment. Over
time, 30%, 21%, and 18% reported SU treatment at 1, 2, and 3 years,
respectively, which did not significantly differ by HIV status.
Retention in HIV care did not differ by SU treatment. Viral
suppression was significantly higher in women who reported SU
treatment only at enrollment (P = 0.03).

Conclusions: We identified a substantial gap in SU treatment
engagement, with only a quarter reporting treatment utilization,
which persisted over time. SU treatment engagement was associated
with viral suppression at enrollment but not at other time points or
with retention in HIV care. These findings can identify gaps and
guide future strategies for integrating HIV and SU care for WWH.
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INTRODUCTION
The HIV and substance use (SU) epidemics are deeply

intertwined in the United States; it is well-established that
people with HIV who engage in SU experience barriers to
care, leading to lower retention, poor viral suppression, and
other gaps along the HIV care continuum.1–4 SU contributes
to HIV acquisition through injection drug use and particularly
among cisgender women, through sexual routes due to
challenges, such as impaired ability to negotiate with
partners.3,5 The epicenter of the HIV epidemic is in the
South, which faces the highest burden of HIV compared with
other regions of the country.6 Similarly, higher rates of
substance use disorder (SUD) and gaps in capacity for SUD
treatment have been identified in the Southeast
United States.7–9 Women comprise 20% of the 40,000 annual
new diagnoses in the United States and are disproportionately
affected in the South.10,11 Therefore, implementing strategies
to improve gaps in the continuum and treatment access for
both HIV and SU for women in the South is crucial to end the
syndemic.

Evidence-based interventions for SUD12,13 have been
shown to facilitate antiretroviral therapy (ART) initiation,
uptake, and possibly viral suppression.14–16 However, the
implementation gaps in these interventions among women
living with HIV (WWH), particularly in the South, are
unknown, due in part to underrepresentation of women in
HIV research and limited sex disaggregated data. A SU care
continuum, in conjunction with the HIV care continuum,
would be useful to identify critical gaps in care from
prevention to recovery and implement solutions to address
such gaps.17,18 Unfortunately, data to populate such a tool are
lacking for WWH.

We describe SU treatment utilization and HIV care
outcomes over time among WWH and comparable women
without HIV (WWOH) across the Southern United States.
Through characterizing SU, SU treatment, and HIV outcomes
over time in this understudied population, we seek to provide
a foundation for an integrated SU and HIV care continuum to
guide future care strategies.

METHODS

Study Population
The Women’s Interagency HIV Study (WIHS) is

a large, prospective cohort study of WWH and demograph-
ically similar cisgender WWOH across 10 US sites.19 Four
sites (Atlanta, Birmingham/Jackson, Chapel Hill, and
Miami) in the South were added between October 2013
and March 2015 given the growing epidemic in this region.
Additional details on eligibility criteria and recruitment
methods have been published previously.19 To provide
contemporary data on SU, we included women enrolled in
the WIHS Southern sites from 2013 to 2015 and followed
over time in this analysis. Participants who transferred from
non-Southern sites were excluded. Participants had study
visits every 6 months with standardized interviews, physical
examinations, and biospecimen collection.19 All WIHS
participants provided written informed consent for study

participation. The WIHS protocol20 was approved by each
site’s Institutional Review Board.

Measures
SU was defined as self-reported nonmedical use of

drugs in the past year, including crack/cocaine, metham-
phetamines, and nonprescription opioids such as heroin;
the use of tobacco, alcohol, or marijuana alone was not
included in this definition, consistent with prior litera-
ture.21–23 SU frequency by drug type in the past 6 months
was classified based on self-report (none, monthly, weekly,
daily). SU treatment was defined as self-reported use of
medications for opioid use disorder (obtained through
prescription or self-treatment by the individual) or atten-
dance at drug treatment programs in the past year. Drug
treatment programs included inpatient and outpatient
detoxification programs, halfway houses, buprenorphine/
methadone maintenance programs, justice system-based
programs, and Narcotics Anonymous. Polysubstance use
was defined as use of more than 1 category of drugs (crack/
cocaine, opioids, and methamphetamine). Depressive
symptoms were defined as a Center for Epidemiologic
Studies-Depression score $ 16.24 Retention in HIV care
was defined as a self-reported attendance of an HIV care
visit within the past 6 months, and viral suppression was
defined as a study viral load ,200 copies/mL.19

Analysis
Demographic, clinical, and sociobehavioral character-

istics were summarized for women who reported SU in the
past year at enrollment. Within this population, SU and SU
treatment were determined at enrollment, 1, 2, and 3 years;
overall and stratified by HIV serostatus; and compared using
x2, Fisher exact test, or Wilcoxon signed-rank test, where
appropriate. Although standardized definitions for retention in
SU care do not exist, year-long intervals were chosen as these
periods of time were more appropriate for conceptualizing
clinically relevant SU treatment engagement over time.25,26

Study visits closest to the specified year were included.
Regarding HIV care outcomes, HIV care visits and viral loads
in the past 6 months were determined at enrollment and
subsequent time points, which were stratified by SU treatment
status and compared using x2 and Fisher exact tests, where
appropriate. Missing viral load and interview data were
infrequent (#5% of the data) and were excluded from
analysis.

RESULTS

Demographic Characteristics
Regarding overall Southern site cohort characteristics,

of 840 women (608 WWH, 232 WWOH), 51% (n = 432)
reported SU in their lifetime (49% WWH, 57% WWOH) and
18% (n = 155) reported SU in the past year (16% WWH, 24%
WWOH).
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TABLE 1. Demographic, Sociobehavioral, and Clinical Characteristics at Enrollment Among WIHS Participants Enrolled in
Southern US Sites From 2013 to 2015 Who Reported SU in the Past Year Stratified by HIV Status (n = 155)

Overall
N = 155

Women with HIV
N = 100 (64.5%)

Women without HIV
N = 55 (35.5%) P*

Age, yr, median (Q1, Q3) 47 (38, 51) 47 (40, 51) 46 (37, 52) 0.7297†

Race, n (%)

Non-Hispanic Black 121 (78.1) 76 (76.0) 45 (81.8) 0.4023

Else§ 34 (21.9) 24 (24.0) 10 (18.2)

Health insurance║, n (%)

No 56 (36.1) 20 (20.0) 36 (65.5) ,0.0001

Yes 99 (63.9) 80 (80.0) 19 (34.6)

Employment, n (%)

No 132 (85.2) 88 (88.0) 44 (80.0) 0.1801

Yes 23 (14.8) 12 (12.0) 11 (20.0)

Income, n (%)

#$24,000 129 (87.8) 84 (87.5) 45 (88.2) 0.8970

.$24,000 18 (12.2) 12 (12.5) 6 (11.8)

Education, n (%)

#High school degree 110 (71.0) 70 (70.0) 40 (72.7) 0.7204

.High school degree 45 (29.0) 30 (30.0) 15 (27.3)

Alcohol use¶, n (%)

Abstain 36 (23.2) 26 (26.0) 10 (18.2) 0.2553

0–7 drinks/wk 48 (31.0) 33 (33.0) 15 (27.3)

.7 drinks/wk# 71 (45.8) 41 (41.0) 30 (54.6)

Cigarette smoking, n (%)

Never 20 (12.9) 15 (15.0) 5 (9.1) 0.1883

Current 127 (81.9) 78 (78.0) 49 (89.1)

Former 8 (5.2) 7 (7.0) 1 (1.8)

Depressive symptoms**, n (%)

No 72 (46.8) 46 (46.5) 26 (47.3) 0.9233

Yes 82 (53.3) 53 (53.5) 29 (52.7)

Ever incarcerated, n (%)

No 24 (15.5) 15 (15.0) 9 (16.4) 0.8223

Yes 131 (84.5) 85 (85.0) 46 (83.6)

Healthcare visit in past 6 mo, n (%)

No 22 (14.2) 5 (5.0) 17 (30.9) ,0.0001

Yes 133 (85.8) 95 (95.0) 38 (69.1)

Mental health visit in past 6 mo, n (%)

No 93 (60.0) 51 (51.0) 42 (76.4) 0.0020

Yes 62 (40.0) 49 (49.0) 13 (23.6)

HIV care visit in past 6 mo¶,††, n (%)

No 11 (12.1) 11 (12.1) NA NA

Yes 80 (87.9) 80 (87.9)

HIV RNA ,200 c/mL††, n (%)

No 36 (37.9) 36 (37.9) NA NA

Yes 59 (62.1) 59 (62.1)

cART use††, n (%)

No 27 (27.0) 27 (27.0) NA NA

Yes 73 (73.0) 73 (73.0)

Marijuana, n (%)

No 65 (41.9) 41 (41.0) 24 (43.6) 0.7503

Yes 90 (58.1) 59 (59.0) 31 (56.4)

Crack/cocaine, n (%)

No 17 (11.0) 7 (7.0) 10 (18.2) 0.0330

Yes 138 (89.0) 93 (93.0) 45 (81.8)

Opioids, n (%)

No 145 (93.6) 91 (91.0) 54 (98.2) 0.0984‡
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Among these 155 women reporting SU in the past year
who were included in subsequent analysis, the median age
was 47 years, 78% identified as non-Hispanic Black, 85%
reported previous incarceration, 82% reported current ciga-
rette use, and 46% endorsed .7 drinks/week (Table 1).
Regarding mental health, 53% reported depressive symptoms
and 40% attended a mental health visit in the past 6 months.
Overall, 86% attended a health care provider visit, and among
WWH, 88% attended an HIV care visit and 62% were virally
suppressed in the past 6 months.

SU Characteristics
On SU, 89% reported crack/cocaine, 6% reported opioids,

1% reported methamphetamine, and 6% reported polysubstance
use. Regarding SU frequency, 39% (n = 61) reported crack/

cocaine monthly, 32% (n = 49) weekly, and 17% (n = 27) daily
and ,1% (n = 1) reported opioids monthly, 2% (n = 3) weekly,
and 3% (n = 5) daily. Over time, 80% (n = 118), 56% (n = 79),
and 53% (n = 73) of women still reported SU at 1, 2, and 3 years
after enrollment. By HIV status, 79% (n = 74), 53% (n = 48),
and 55% (n = 48) WWH reported SU at 1, 2, and 3 years,
respectively, and 82% (n = 44), 62% (n = 31), and 50% (n = 25)
WWOH reported SU at these time points.

SU Treatment
On treatment use, 25% (n = 38) at enrollment reported SU

treatment in the past year (28%WWH, 18%WWOH, P = 0.17),
including 26% (n = 36) and 40% (n = 4) of women who
reported crack/cocaine and opioids, respectively. Of those
engaged in polysubstance use, 40% (n = 4) reported treatment

TABLE 1. (Continued ) Demographic, Sociobehavioral, and Clinical Characteristics at Enrollment Among WIHS Participants
Enrolled in Southern US Sites From 2013 to 2015 Who Reported SU in the Past Year Stratified by HIV Status (n = 155)

Overall
N = 155

Women with HIV
N = 100 (64.5%)

Women without HIV
N = 55 (35.5%) P*

Yes 10 (6.5) 9 (9.0) 1 (1.8)

Intravenous drugs, n (%)

No 149 (96.1) 96 (96.0) 53 (96.4) .0.9999‡

Yes 6 (3.9) 4 (4.0) 2 (3.6)

Methamphetamine, n (%)

No 153 (98.7) 99 (99.0) 54 (98.2) .0.9999‡

Yes 2 (1.3) 1 (1.0) 1 (1.8)

Polysubstance use‡‡, n (%)

No 145 (93.6) 91 (91.0) 54 (98.2) 0.0984

Yes 10 (6.4) 9 (9.0) 1 (1.8)

Substance use treatment, n (%)

No 117 (75.5) 72 (72.0) 45 (81.8) 0.1740

Yes 38 (24.5) 28 (28.0) 10 (18.2)

Substance use frequency§§, n (%)

Crack/cocaine

None 18 (11.6) 8 (8.0) 10 (18.2) 0.1734

Monthly 61 (39.4) 42 (42.0) 19 (34.6)

Weekly 49 (31.6) 30 (30.0) 16 (34.6)

Daily 27 (17.4) 20 (20.0) 7 (12.7)

Opioids

None 146 (94.2) 92 (92.0) 54 (98.2) 0.5903‡

Monthly 1 (0.7) 4 (4.0) 1 (1.8)

Weekly 3 (1.9) 3 (3.0) 0 (0.0)

Daily 5 (3.2) 1 (1.0) 0 (0.0)

Column percents may not total 100 due to rounding. Bold entries are variables with values (p , 0.05).
*P value from x2 unless otherwise noted.
†Wilcoxon test.
‡Fisher exact test.
§Else refers to all races/ethnicities except non-Hispanic Black: non-Hispanic White n = 22, Hispanic n = 7, Native American/Alaskan n = 4, and other = 1.
║Health insurance includes public, private, and Ryan White benefits.
¶Collected at the first follow-up visit after enrollment.
#Heavy drinking defined as consuming more than 7 drinks per week.
**Defined as Center for Epidemiologic Studies-Depression score $ 16.
††Among women living with HIV only.
‡‡Polysubstance was defined as .1 drug from 3: crack/cocaine, opioids, and methamphetamine only.
§§Self-reported frequency of use in the past 6 months.
cART, combination antiretroviral therapy; NA, not applicable.
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utilization. Overall, 30% (n = 45), 21% (n = 30), and 18% (n =
25) reported SU treatment at 1, 2, and 3 years; 38% (n = 57)
reported SU treatment during at least 1 follow-up time point.
While fewer WWOH reported SU treatment than WWH at
enrollment, SU treatment engagement did not significantly differ
by HIV serostatus at any time point (Fig. 1). Among WWH,
41% (n = 39) reported SU treatment during at least 1 follow-up
time point vs. 33% (n = 18) WWOH (P = 0.38).

HIV Care Outcomes
Among WWH, 88% (n = 80), 87% (n = 79), 91% (n =

81), and 83% (n = 72) reported an HIV care visit in the past
6 months at enrollment, 1, 2, and 3 years, respectively.
Retention in HIV care did not significantly differ by SU
treatment engagement at any time point (P = 0.74, P .
0.99, P = 0.36, and P = 0.73, respectively). At enrollment,
62% (n = 59) were virally suppressed, 80% (n = 20) among
those reporting SU treatment, and 56% (n = 39) among
those not reporting treatment (P = 0.032). Over time, 71%
(n = 65), 81% (n = 70), and 72% (n = 60) were virally
suppressed at 1, 2, and 3 years without significant differ-
ences by SU treatment engagement (P = 0.56, P . 0.99,
P = 0.37, respectively).

DISCUSSION
This is the first description of SU, SU treatment, and

corresponding HIV outcomes over time among women in the

South. Our findings illustrate that while lifetime and past year
SU were high in this observational cohort, only 1 in 4 women
reported SU treatment engagement. Reflective of the HIV
epidemic among women in the South, women reported
primarily cocaine use, for which treatment is more variable
and less standardized, unlike for opioid use disorder.23,27

National studies of WWH, WWOH, and reproductive age
women report 9%–42% past year SU treatment.23,28 Adding
to this literature, our analysis revealed low SU treatment over
time for WWH and WWOH, demonstrating a critical gap in
understanding treatment uptake and continuation. Further-
more, this gap was observed despite 86% of the study
population reporting health care utilization in the past
6 months, suggesting that integrated solutions in various
health care settings are needed to improve these potential
access points for SU treatment. Given the high rate of prior
justice system involvement in the study population, integrated
care considering re-entry into the community should also be
considered.

Although the care continuum framework has shaped
HIV prevention and care, it has only recently emerged in the
SU treatment literature.17,29–32 By characterizing SU, SU
treatment, and HIV outcomes over time, our analysis
illustrates data that can be used to populate a SU care
continuum for individuals with HIV, variations of which
have been proposed,17,18,33 to identify points for interven-
tion and/or promotion of integrated HIV and SU care
models. For example, we found that while SU treatment
increased in the first year in this population, WWH and

FIGURE 1. SU treatment among WWH and comparable WWOH who reported SU in the past year at enrollment in the Southern
US WIHS sites at enrollment, 1, 2, and 3 years (2013–2018).
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WWOH experienced substantial drop off in SU and SU
treatment between 1 and 2 years while maintaining HIV
outcomes. This may be a critical time point to add support
for continued SU treatment engagement for those who may
benefit in the context of HIV and other primary care
services. Alternatively, given a drop off in both SU and
SU treatment, it could represent the successful treatment of
SUD in a subset of women by this time point. These 2
different implications reflect limited understanding of the
optimal benchmarks for a SU care continuum, unlike in HIV
care. For example, the optimal time for retention in SU
treatment is not well-defined as evident by the range of
timelines applied to analyze retention.25,34,35 Our analysis
supports the need to better understand such drop offs
through future qualitative work and larger epidemiologic
studies for robust data on SU and treatment patterns to
develop an evidence base which can address these gaps and
inform appropriate benchmarks. Future studies must inves-
tigate how achievement of benchmarks in the SU and HIV
care continuums overlap and differ to guide integrated care
strategies in HIV, sexual health, and primary care settings.

Limitations of this analysis include that the study
population may not be nationally representative, but as this is
the largest cohort study of WWH and WWOH in the
United States, our findings focus on the region that is the center
of the US HIV epidemic. While we were not able to explore the
role of pregnancy in this analysis, this is a critical area of service
integration for reproductive age WWH and must be prioritized
in future implementation and research. SU and treatment
utilization were self-reported in questionnaires, which may yield
desirability bias and potential misclassification. Although we
were not able to assess the drivers of SU discontinuation and
reasons for treatment disengagement, our study creates the
foundation for qualitative work and multistate analyses to further
quantify the cyclical nature of SU and treatment and define
future benchmarks for successful treatment. This analysis also
does not capture the formal diagnosis of SUD and was not able
to characterize outcomes by degree of SU. However, by using
SU in the past year as a proxy for SUD, this study offers novel
data regarding SU, SU treatment, and HIV care patterns over
time in a population for whom integrated services is essential to
ending the syndemic.

Our results emphasize a crucial need to systematically
explore opportunities to integrate SU treatment with other
health care services and across diverse settings, such as
community health clinics and the justice system, for this
important and historically neglected population. Such work is
critical for policy development and program implementation
to bridge the gaps in SU and HIV care for women in the
South. Such informed and integrated implementation focused
on high-priority populations will bring us closer to ending the
SU and HIV epidemics.
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