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Abstract

Objective: To assess the state of peer-reviewed literature surrounding uptake and adherence of
antiretroviral therapy (ART) among HIV-positive women who use drugs (WWUD).

Methods: Consistent with PRISMA-ScR guidelines, we conducted a scoping literature review on
ART uptake and adherence among WWUD, searching PubMed, Embase, CINAHL, Psycinfo, and
Sociological Abstracts. Eligibility criteria included: reporting at least one ART uptake or
adherence related result among WWUD aged 18 or older; peer-reviewed; published in English
between 1996-2018.

Results: Our search identified 6,735 studies; 86 met eligibility requirements. ART uptake ranged
from 30% to 76% and adherence ranged from 27% to 95%. Substance use, co-morbid psychiatric
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disorders, and side effects emerged as the primary ART uptake and adherence barriers among this
population. Few facilitators were identified.

Conclusion: This study is the first scoping review to look at ART uptake and adherence among
WWUD globally. The wide range in uptake and adherence outcomes indicates the need for gold
standard assessments, which may differ between high and low resource settings. This study offers
rich insight into uptake and adherence barriers and facilitators, primarily at the intrapersonal level.
More research is needed to examine interventions that focus on additional levels of the SEM (e.g.,
community and policy levels). These review findings can inform ART interventions, future
research, and offer guidance to other support services with WWUD, such as PrEP interventions.

Keywords
Antiretroviral therapy (ART); Women who use drugs (WWUD); Scoping review

1. Introduction

Human Immunodeficiency Virus (HIV) prevalence ranged from 0% - 65% among women
who use drugs (WWUD) globally(Larney et al., 2015). WWUD experience higher rates of
HIV compared to men who use drugs in most countries, almost 20% higher in some
regions(Larney et al., 2015). Antiretroviral therapy (ART) has proven effective in
significantly reducing mortality and Acquired Immune Deficiency Syndrome (AIDS)-related
morbidity (Ellis et al., 2017; EuroCoord, 2012). In 2015, the World Health Organization
(WHO) recommended that all persons living with HIV(PLWH) initiate ART regardless of
CDA4+ T-cell count, including people who use drugs (PWUD) (Pinkham and Malinowska-
Sempruch, 2008; WHO, 2017). The vast majority of HIV treatment research does not pertain
to WWUD, with little documentation of viral load, mortality, and barriers and facilitators to
uptake and adherence (Azim et al., 2015; Deshko, 2015; Larney et al., 2015; Metsch et al.,
2015).

Greater time on ART improves CD4+ T-cell counts and reduces individuals’ risk of
progressing to AIDS. However, WWUD on ART appear to progress to AIDS and death at a
faster rate than other woman; AIDS-related mortality occurred at a threefold greater rate
among cocaine-using women(Cook et al., 2007). Survival is lower for women who inject
drugs (WWID) compared to women exposed through high-risk heterosexual
contact(Grigoryan et al., 2009). WWID have a greater risk of death compared with men who
have sex with men (MSM) (Hall et al., 2006). ART success depends on uptake and
adherence. Challenges to care engagement and retention may affect the ability of WWUD to
optimize ART adherence and improve health outcomes.

The Social-Ecological Model (SEM) delineates the levels which influence health and
associated behaviors at the intrapersonal, interpersonal, organizational, structural, and policy
levels(McLeroy et al., 1988). Factors influencing ART uptake and adherence for PWUD
occur at each of these levels. At the intrapersonal level, substance use among PWUD,
including alcohol consumption and injection frequency, is associated with failure to engage
in care(Heimer et al., 2017). Interpersonally, social support is associated with better access
to care among PWUD(Ghosh et al., 2017; Matsuzaki et al., 2018). Organizationally,
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characteristics of clinics, such as long wait times, poor facilities, discriminatory and cultural
competence of staff(Grau et al., 2017), and lack of confidentiality, are cited as reasons why
PWUD do not access health centers(Gwadz et al., 2016; Kiriazova et al., 2017). At the
structural level, stigma and discrimination deter PWUD from seeking services, especially in
areas where drug use is criminalized, with PWUD reporting higher levels of stigma from
health service providers, family, friends, and law enforcement(El-Bassel et al., 2014).
Homelessness and incarceration are associated with lower levels of engagement at varying
levels of the HIV care cascade(Milloy et al., 2012; Mizuno et al., 2015). At the policy level,
health insurance affects care use among PWUD(Heimer et al., 2017). Gender is known to
impact HIV care cascade outcomes (Green et al., 2020), however, analyses of gender
differences and understanding of how factors across a SEM specifically impact care
engagement and retention among WWUD is lacking.

We chose to conduct a scoping review to assess current research and identify knowledge
gaps (Arksey and O’Malley, 2005). The ensuing scoping review assesses the state of peer-
reviewed literature on ART uptake and adherence among cisgender WWUD. Results will
provide future direction for research and programming.

Materials and Methods

2.1 Search Strategy

2.2

The review was completed using PRISMA-ScR guidelines(Tricco et al., 2018). A review
protocol was developed to guide the process, and updated throughout (Tricco et al., 2018).
An informationist from Welch Medical Library developed and conducted the literature
search with input from the research team. We searched PubMed, Embase, CINAHL Plus,
PsycINFO, and Sociological Abstracts for peer-reviewed English language publications
from 1996, the year the 11th International AIDS Conference highlighted the effectiveness of
highly active antiretroviral therapy (HAART) (Infante et al., 2009), and January 2018. Our
search strategies were developed using a combination of controlled vocabulary and
keywords to define the concepts ART, uptake and adherence, and a broad at-risk population
of women who sell sex and/or use drugs. Studies which only focused on women who sell sex
were excluded for a separate analysis. Searches were conducted on 11 January 2018. The
PubMed search strategy is provided as a supplementary material (Appendix 1)*.

Inclusion Criteria

This review focuses solely on WWUD or studies of PWUD that contained findings
disaggregated by gender. We included studies that reported on ART uptake and adherence
among cisgender women who use drugs aged 18 years or older; reported at least one
empirical quantitative or qualitative ART result; published in a peer-reviewed journal; and
published in English. Alcohol was included as a drug. Studies were excluded for the
following reasons: wrong study type (not empirical studies); wrong outcomes; and wrong
target populations. Studies explicitly focused on transgender women or men, or which

*Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:10.1016/
j.drugalcdep.2020.10821
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included these populations in addition to cisgender women but did not stratify results were
excluded.

2.3 Study Selection

Two reviewers independently screened the titles and abstracts of each article to exclude
records that clearly did not meet the inclusion criteria. The reviewers used Covidence, a
systematic review production tool. The team met regularly to resolve conflicts. A similar
process was followed in reviewing the full text of each article to determine eligibility.

2.4 Risk of Bias Assessment and Critical Appraisal of Individual Sources of Evidence

Consistent with scoping review guidelines (Peters et al., 2015; Tricco et al., 2018), we did
not complete a formal risk of bias assessment. Comparing bias across study designs was not
feasible. Critical appraisal of evidence sources was conducted. The extraction process
included a section for study limitations, assessed by both independent extractors and then
discussed by the study team during extraction meetings. Summaries and key points are
included in the limitations section of the discussion.

2.5 Data Abstraction and Analysis

Two team members independently extracted the data for each record. To ensure consistency
in data extraction and for data management, we developed a standardized extraction
spreadsheet, which was piloted before the extraction began. Our form included the
following: country where the research was conducted; study design; study sample
characteristics (sample size, population); ART uptake and adherence findings; and study
limitations. Our data manager merged the spreadsheets regularly and highlighted
discrepancies. The team met weekly to review extracted data and resolve conflicts. In no
instances were authors contacted for additional information.

Tables 3 shows key extracted results including: author names, publication year, study
country, study design, and ART uptake and adherence findings. Findings are categorized into
three themes: 1) uptake prevalence/ adherence outcomes; 2) barriers/facilitators; and 3)
gender differences (when applicable). Consistent with prior papers which have utilized an
adapted social ecological model (SEM) framework to understand HIV risk and treatment
behaviors and overall care engagement among vulnerable populations of women(Baral et al.,
2013; Ma et al., 2017), we utilized a modified SEM framework to guide the research,
including: intrapersonal, interpersonal, organizational, structural, and policy levels(McLeroy
et al., 1988). We categorized barriers and facilitators into the five SEM levels in Tables 1 and
2, and used the modified SEM model to organize narrative presentation of results, based on
the SEM framework and prior literature examining the same factors. Descriptive and
multivariate data were abstracted when available; when adjusted data were available,
corresponding unadjusted data were not reported. Systematic narrative synthesis was used to
summarize and present key findings and characteristics of the included studies(Greenhalgh
et al., 2005). The narrative synthesis explores the relationship and findings both within and
between the included studies.
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2.6 Terminology

There were disparities in terminology and consistency around the use of sex and gender in
reviewed articles. When discussing PWUD, gender terminology was more commonly used,
(i.e., women), however, some authors used sex terminology (i.e. female). In no instance was
the nuance of sex or gender categories discussed. Terminology for drug use varied
throughout included studies; some authors specified injection practices (e.g. women
injection drug users) while others did not (e.g., women who use drugs); some defined the
individual by the behavior (e.g., injection drug user) others described an individual with a
behavior (e.g., woman who injects drugs). We specify injection drug use when relevant, use
gender terminology, and use person-centered terminology throughout the manuscript, with
the exception of table 3 where we left the authors’ findings in their own terminology.

3. RESULTS

3.1 Uptake

The database searches returned 6,735 records. After removing duplicates 4,592 records
remained. A review of titles and abstracts revealed that 3,513 were not relevant, leaving
1,079 articles for full-text assessment. Of these, 963 records were excluded because of the
following reasons: wrong population (627), wrong study design (227), wrong outcomes of
interest (84), not in English (21), and duplicates (4). Many articles were excluded for
multiple reasons, but were categorized only once, often to “wrong population”. In total, 86
articles were included in this review. Figure 1 presents a flow diagram for selection of
articles.

Among the 86 WWUD studies included in this review, 21% (n=18/86) did not specify the
types of substance included in their study, giving general descriptors such as “illegal drug
use”, “illicit drug use”, “injection drug use”, “non-injection drug use”, or “other drugs”.
Among studies with specified substances (n=68), the most commonly included substances
were cocaine (66%; 45/68), alcohol (51%; 35/68), and heroin (50%; 34/68) (Figure 2). Many

studies included multiple substances.

Uptake findings are presented below, followed by adherence. Quantitative summaries of
prevalence data for each outcome are offered, followed by narrative summaries of barriers
and facilitators organized using the SEM. Analyses of gender difference are presented when
applicable.

Uptake was defined as ART initiation at any point. Twenty-eight studies reported uptake
related findings (Table 3). Of those, nine reported uptake prevalence, ranging from 30% to
76%; variability is partially explained by differences in uptake assessment method, timing of
assessment, ART eligibility, and ART status ascertainment. Measures included percentage of
participants on ART (n=8) and percentage of ART initiation (n=1). Estimates of current use
from the United States (U.S.) and Canada range from 48.7% to 76.1%(Hoots et al., 2017;
Pach et al., 2003; Palepu et al., 2004; Sambamoorthi et al., 2000; Tapp et al., 2011). Current
use was similar in China (53%)(Zhao et al., 2015) but slightly lower in Spain (39.7%,
32.6%) (Vallecillo et al., 2016; Vallecillo et al., 2010). Two studies investigated ART use
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trends. Current ART use has increased over time, from 50% in 2009 to 72% in 2015 in the
U.S.(Hoots et al., 2017), and from 44% in 2004 to 54% in 2008 in Russia(Kissin et al.,
2011).

Analyses of gender differences regarding uptake prevalence were conducted in 17 studies
involving PWUD; 75% of these studies (n=12/17) found gender to be unrelated to ART use
(Jarlais et al., 2016; Pach et al., 2003; Palepu et al., 2004; Palepu et al., 2011; Rusch et al.,
2004; Sambamoorthi et al., 2000; Schroeder, 2001; Solomon et al., 2014; Uhlmann et al.,
2010; Vallecillo et al., 2010; Wood et al., 2006; Zhao et al., 2015). Results varied among
studies that found differences by gender (n=5/17). In the U.S., one study found women
initiated ART earlier(Demas et al., 1998). However, WWID had less timely ART initiation
in a different U.S. study, which included individuals from Canada(Hanna et al., 2013), and
women who use non-injection drugs were less likely to receive ART in yet another U.S.
study(Jarlais et al., 2016). In Spain, more women had been on ART(Vallecillo et al., 2016),
whereas in Russia, women had lower odds of initiating ART(Goodness et al., 2014).

3.1.1 ART Uptake: Barriers and Facilitators—Intrapersonal factors associated with
ART initiation among WWUD were examined in 14 studies, primarily in North America
(U.S., n=8; U.S. and Canada, n=1; Canada, n=1, Russia, n=2; nine countries in Europe, n=1;
unspecified, n=1). Substance use treatment programs at the organizational level were
examined in two U.S. studies. No barriers or facilitators of uptake were studied at the
interpersonal, structural, or policy level.

Drug use and depression were found to be ART uptake barriers, prior ART use was an ART
facilitator. The majority of studies (86%, n=12/14) found that substance use was associated
with lower ART uptake (Abatemarco et al., 2008; Bailey et al., 2011; Burke-Miller et al.,
2006; Cook et al., 2007; Goodness et al., 2014; Hanna et al., 2013; Kissin et al., 2011,
Neblett et al., 2011; Rusch et al., 2004; Sharpe et al., 2004; Theall et al., 2007; Warner et al.,
2003). Three studies assessed injection drug use (IDU) specifically, and also found lower
odds of uptake (Goodness et al., 2014; Kissin et al., 2011; Rusch et al., 2004). A European
Union study found IDU history to be associated with lack of ART use during antenatal care
(Bailey et al., 2011) and in the U.S. and Canada, IDU history among women was associated
with less timely uptake compared to men who have sex with men (MSM) [adjusted hazard
ratio (aHR): 0.64; 95% confidence interval (Cl): 0.54, 0.75] (Hanna et al., 2013). Studies
exploring specific substances found that women who used crack cocaine (Sharpe et al.,
2004) or consumed alcohol (Theall et al., 2007) were less likely to use ART. The
overlapping effects of depression and substance use were also explored; depressed WWUD
were less likely to initiate highly active antiretroviral therapy (HAART) than non-depressed
WWUD (Cook et al., 2007). Finally, prior ART use made WWUD more likely to initiate
ART in the future (Goodness et al., 2014).

At the organizational level, two U.S. studies reported methadone maintenance treatment
(MMT) and substance abuse treatment (SAT) as uptake facilitators; women on MMT had
72% greater odds [adjusted Odds Ratio (aOR): 1.72; 95% CI: 1.18, 2.51] of having ART
prescribed compared with women not on MMT (Turner et al., 2000), and women who had
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received SAT were significantly more likely to use ART (OR: 2.12; 95% Cl: 1.73, 2.60)
(Warner et al., 2003).

3.2 Adherence

Sixty-six studies reported adherence related findings (see Table 3). Seventy-three percent of
WWUD adherence studies (n=48/66) conducted analyses of gender differences. More
studies found significant differences in adherence by gender (n=28) than not (n=20). Among
the 28 studies reporting significant differences by gender, most (n=23) indicated men had
greater adherence than women, while only 5 reported that women had greater adherence
than men.

3.2.1 Adherence Outcomes and Measures—Adherence rates ranged 27% to 95%
among studies reporting adherence outcomes (n=17/66), utilizing four methods to measure
adherence: self-reported adherence (n=6), pharmacy refill records (n=6), adherence reminder
devices (n=5), and pill count (n=1) (Note- One study utilized two methods). Fourteen studies
used thresholds to categorize individuals as adherent, three reported multiple ways to
categorize adherence. A 95% adherence cutoff was most common (n=9) followed by what
was considered perfect adherence (100%; n=4). Two studies reported 80% or more
adherence, and only one reported 75% and 85% cutoffs. In studies without a threshold, mean
adherence was reported (n=3). ART discontinuation was reported in one study. Temporal
trends in adherence measurement assessments and thresholds were examined in accordance
with changes in guidelines, no clear correlations were observed. (Data not shown)

3.2.2 Adherence Barriers and Facilitators—Findings on adherence barriers and
facilitators were included in 25 studies. The vast majority of findings are at the intrapersonal
level, including substance use, mental health, and side effects. Some factors were identified
at the interpersonal and organizational level, none at the structural or policy level.

Fourteen studies found substance use to negatively impact ART adherence; seven found no
correlations and none found a positive association. Three studies explicitly compared
adherence among former, current, and never PWUD with conflicting results. People who
previously used drugs and are on methadone maintenance treatment were more adherent to
ART than non-PWUD (Turner et al., 2000). Lifetime heroin use was not associated with
adherence (> 90% ) (Liu et al., 2006), and adherence was similar across groups of prior,
current, and never PWUD (Lopez et al., 2007). A U.S. study found problematic alcohol use
to negatively impact ART adherence among women but not men (Berg et al., 2004). In a
study with pregnant WWUD, drug use history was associated with decreased adherence
during the postpartum year, but not during pregnancy (Bailey et al., 2014).

Six studies found mental health conditions to negatively impact ART adherence; three
studies named depression (Arnsten et al., 2002; Kang et al., 2011; Powell-Cope et al., 2003),
two studies named current psychiatric disorders (Mellins et al., 2002; Mellins et al., 2003)
and one named psychological stress (Wilson et al., 2014). One study found that psychiatric
care and antidepressants were associated with greater adherence among women diagnosed
with depression, however, depression was more likely to negatively affect ART use for
women than men(Turner et al., 2003).

Drug Alcohol Depend. Author manuscript; available in PMC 2021 October 01.
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In the U.S., additional individual level adherence barriers and facilitators were identified.
Side effects were a main ART adherence barrier among WWUD in three U.S.
studies(Applebaum et al., 2009; Berg et al., 2004; Powell-Cope et al., 2003), though wanting
to avoid side effects became a less common barrier as time on treatment increased(Powell-
Cope et al., 2003). One study determined that personal circumstances such as sleeping,
being busy, change in schedule, forgetting, or feeling “too good” or “too sick” were common
barriers to adherence(Powell-Cope et al., 2003). Another study found no association
between perceived necessity of medication and concerns about medication with overall
levels of adherence(Lopez et al., 2007). In Canada, WWUD with indigenous ancestry
(47.8%) had lower adherence than WWUD without (58.7%)(Puskas et al., 2017).

At the interpersonal level, being married and attending support groups were positively
associated, while having close family relationships or experiences of childhood sexual abuse
were negatively associated with adherence (Kang et al., 2008). Trading sex for drugs was a
barrier to adherence(Williams et al., 2000). Three studies examined gender and ART
diversion, finding that the selling or trading of HIV medication illegally is associated with
decreased adherence, among PWUD. In two studies, women were less likely to divert ART
medications (Surratt et al., 2013; Tsuyuki and Surratt, 2015), whereas gender was unrelated
to diversion in the other study(Surratt et al., 2015).

Among three U.S. studies examining the impact of adherence promoting interventions, two
found a positive effect. (Copenhaver et al., 2011; Lopez et al., 2007) and one found no
impact (Powell-Cope et al., 2003). One intervention study with several health promotion
components, including medication adherence, found significant increases in reported
adherence post-intervention(Lopez et al., 2007). A group intervention that focused on active
healthcare participation and drug and sex-related risk reduction showed increased adherence
post-intervention(Copenhaver et al., 2011). A timer-reminder intervention in the U.S. did not
impact adherence(Powell-Cope et al., 2003).

4. DISCUSSION

This study is the first scoping review to assess ART uptake and adherence barriers and
facilitators among WWUD globally, a population with high HIV prevalence worldwide(Des
Jarlais et al., 2012; Larney et al., 2015). Our review found variability in ART uptake, ranging
from 39% to 76%, with higher uptake reported in the U.S. and Canada and an increase over
time. ART adherence ranged widely, from 27% to 91%. The variability found in our study,
due in part to the method, time period, and threshold of the assessment utilized is similar to
that reported in non-gender specific systematic reviews of PWUD(Bazzi et al., 2019; Malta
et al., 2008). This variability may indicate a genuinely wide range in uptake and adherence
globally, but more likely indicates a deficit in the research that is being conducted. As it
stands, these data at a meta level hold very little meaning. The concept of uptake is
particularly wide. Eight of the 86 included studies noted that the lack of a gold standard for
adherence measurement was a major limitation, which is consistent with literature in the
field of HIV and other medication adherence over multiple decades (Kreys, 2016; Lehmann
et al., 2014; Vrijens et al., 2012). This underscores the need for ongoing efforts toward
standardized and transparent operational definitions and measurements for data
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comparability(Berg and Arnsten, 2006; Williams et al., 2013), and indicates the complexity
and challenge of this task. Research shows that adherence data differs across assessment
method (Liu et al., 2001), and each approach comes with its own benefits and limitations.
Best practices recommend assessing adherence via a triangulation of data sources (e.g. pill
count, pharmacy refill data) and the development of a composite score, which may increase
the validity and reliability of this measurement (Kreys, 2016; Lehmann et al., 2014; Vrijens
etal., 2012). While gold standard assessments are needed, these may differ between high
and low resource settings, where resources such as electronic pharmacy and insurance data
might not always be available(Basu et al., 2019).

In this scoping review, an approximately equal number of studies reported significant
differences in findings by gender (n=33), as those that did not (n=32), across uptake and
adherence. Among those that found a difference, uptake findings were mixed and
overwhelmingly women were seen to have less adherence. In our review process, we
excluded many studies with PWUD relevant to our area of interest because they did not
include gender disaggregated analysis. WWUD as a population has been underrepresented in
the literature(Lal et al., 2015), complicated by the lack of gender disaggregated data from
the majority of countries reporting HIV statistics among PWUD. This has resulted in few
studies that are WWUD focused (Organization, 2014); prior reviews report challenges
finding WWUD specific data(Anna Roberts, 2010). These findings indicate a broad need for
more respectful inclusion of women in research, and more specifically more analysis by
gender among HIV studies with PWUD, as well as more studies specifically focused on
WWUD.

Overwhelmingly, studies explored barriers and facilitators of ART uptake and adherence
among WWUD at the intrapersonal level, with history of drug use being the main barrier to
uptake. Adherence studies included a few interpersonal and organizational barriers and
facilitators. No studies investigated structural or policy level factors that may impact ART
uptake and adherence, such as stigma, violence, drug use criminalization, healthcare
services, health insurance, education, employment, housing, and incarceration, all factors
which are known to impact HIV treatment among people who inject drugs (PWID)(Bazzi et
al., 2019; DeBeck et al., 2017). For some WWID, gendered social norms result in increased
stigma and discrimination(Des Jarlais et al., 2012). This has not been well explored in how it
differs from general drug use stigma or how the norms impact HIV uptake and adherence.
Additional structural factors should be explored.

While substance use emerged as a barrier to ART uptake and adherence, there were several
limitations regarding the reporting of specificity of substance, route of administration, and
temporality of drug use that limited nuanced understanding. When substances were assessed,
crack and alcohol use as well as injection as a route of administration were associated with
uptake barriers. There was wide discrepancy in study inclusion and definition regarding
current (e.g. 3 days to 12 months), former, or ever drugs use. As using, cessation, and
relapsing is a cycle, whether the participant is considered currently or formerly using drugs
may depend on which phase of the cycle they are in during study enrollment. The variety of
ways drug use was operationalized in these studies calls for both consistency in definition
and further investigation into the relationships between substance use and ART uptake and
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adherence among WWUD, focusing on specific drug use characteristics and being more
explicit in studies about how these categories are defined.

At the intrapersonal level, the majority of studies found that current or former substance use,
as well as other mental health issues (e.g. depression, psychiatric disorders), were associated
with ART uptake and adherence barriers. HIV-positive PWUD frequently have medical and
psychiatric comorbidities, including substance-use disorders, that negatively affect health
and complicate HIV treatment and prevention(Altice et al., 2010). Evidence demonstrates
that substance use treatment improves the health behavior patterns of PWUD(Altice et al.,
2010). A separation of HIV and substance use treatment services decreases engagement in
both kinds of care(Magidson et al., 2019), while co-located programs have reported
improvements in uptake, adherence, and reductions in mortality(Miller et al., 2018). A meta-
analysis of opioid substitution therapy (OST) programs offered in North America, Europe,
Indonesia and China found that OST was associated with increased ART uptake and
decreased care attrition among PWUD, as well as an increase in viral suppression(Low et
al., 2016). Mental health treatment programs have been found to independently improve
health and HIV-related outcomes among a cohort of women, some of whom used drugs
(Cook et al., 2006). HIV treatment programs that incorporate psychiatric treatments may
bolster the effects of substance use treatment programs(\Wechsberg et al., 2012), as
recommending that patients cease substance use without treating underlying mental illnesses
has had little efficacy(Basu et al., 2005). Finally, the recognition of the pervasive global
experience of violence victimization and its subsequent impact on HIV outcomes supports
the recommendation for incorporating a multi-level trauma informed care approach to HIV
related interventions (Sales et al., 2016; Tenkorang et al., 2020). Taken together, these
findings indicate the potential impact of increasing resources towards integrated programs
offering HIV treatment and care connected to mental health and substance use treatment for
WWUD.

At the interpersonal level, being married and attending support groups were adherence
facilitators, while having close family relationships or experiences of childhood sexual abuse
were adherence barriers. More insight is needed as to which types of relationships provide
the most support, as it appears that not all interpersonal relationships improve adherence.
Several important factors were not examined in association with adherence. One obvious
omission was intimate partner violence (IPV), known to negatively impact Pre-exposure
Prophylaxis (PrEP) uptake and adherence among WWUD (Glick et al., 2019). Another
omission was sex work, though mentioned as an adherence barrier in one study.
Concurrency between sex work and drug use is high; estimates of WWID engaged in sex
work range between 15-66% in the USA, 20-50% in Eastern Europe, 10-25% in Central
Asia, and 21-57% in China(Roberts et al., 2010). Sex work has a range of known uptake and
adherence barriers for ART(Glick et al., 2020; Mountain et al., 2014)and PrEP(Glick et al.,
2019), which should be considered when developing interventions for WWUD, as the
chances of concurrency are great. Further, PWUD are more likely to report concurrent sex
partners, unprotected sex, and have partners who also use drugs(Cleland et al., 2007) and
WWUD have heightened sexual and drug use risk during relationships than their male
counterparts(Cleland et al., 2007). More research is needed regarding interpersonal ART
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barriers and facilitators for WWUD, which could point to dyadic interventions that have
been employed in HIV care trials(Cohen et al., 2012; Eshleman et al., 2017).

At the organizational level, substance use and mental health treatment interventions were
found to be significantly associated with adherence. Gender specific considerations are
important when delivering such interventions. As women are often caregivers, gendered
resources and accommaodations are necessary, such as varying hours or child-safe spaces.
(Malinowska-Sempruch, 2015) Yet, women-focused programs often lack financial
support(Carael et al., 2009). Intervention studies addressing health behaviors, including
substance use and mental health, have been shown to facilitate adherence; increasing
resources for gender specific interventions may further support the overall needs of WWUD.

4.1 Suggestions for future HIV research and interventions with WWUD

Findings from this scoping review have implications for HIV research on WWUD.
Methodologically, standardized measurement of ART uptake and adherence, including
optimal adherence level, and other barrier/facilitator-related indicators would enable direct
comparisons across studies. Additionally, standardization on specificity of substance, route
of administration, and temporality of drug use are needed, and short of that, being more
explicit in studies about how these categories are defined. Finally, qualitative and mixed-
methods studies are needed to explore nuances around ART barriers and facilitators. Further,
the findings highlight a series of knowledge gaps regarding the ways in which factors
spanning SEM levels may impact ART uptake and adherence. At the intra- and interpersonal
levels, more insight is needed as to how different types of interpersonal relationships, IPV,
and sex work engagement influence ART uptake and adherence. As no studies investigated
structural or policy level factors that may impact ART uptake and adherence, insight on all
of the following factors is needed: stigma, drug use criminalization, healthcare services,
health insurance, education, employment, housing, food security, and incarceration. Overall,
more research on WWUD is needed, including across more global locations, especially
Africa, Asia, and Australia. Studies among PWUD should also include analyses of gender
differences, to allow for differences by gender to be studied. Lastly, these findings offer
intervention recommendations. WWUD need integrated HIV care that addresses co-
occurring health issues such as IPV, mental health, and substance use. In addition, more
gender-specific considerations should be employed within those programs. As women are
often caregivers, gendered resources and accommodations may be necessary, such as
varying hours of operation or creating child-safe spaces.

4.2 Limitations

Our findings have several limitations. First, differences in uptake and adherence
measurements made a direct quantitative comparison of estimates difficult. Second,
geographic variability was limited as the overwhelming majority of studies focused on a
North American context, with some studies from Europe, only one study from China, India,
and South America respectively, and no studies conducted in Africa and Australia. As such,
generalizability of findings is limited, and more studies from diverse locations are needed.
Third, while the review included two mixed-method studies, qualitative insights, which have
the ability to explore nuances particularly applicable to barriers and facilitators, were
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limited. Fourth, had we been able to analyze results by specific substances in each study,
further nuance in findings and implications of specific drugs on uptake or adherence may
have emerged. However, due to the variety of substances used in each study, this level of
analysis was not possible. Fifth, study participants must be 18 years and older to be included
in our review. This disqualified studies that included younger people, most notable the
WIHS study, which has contributed multiple manuscripts relevant to this topic(Dale et al.,
2014; Lillie-Blanton et al., 2010; Zhang et al., 2018). Lastly, our aim was to conduct a broad
review including various study designs and complementary viewpoints on the topic, however
this limited our capacity to conduct systematic risk of bias assessment. Limitations assessed
within the included studies ranged and included self-report biases (52%), generalizability
issues (39%), limitations in their ability to measure variables that may have been related to
uptake and adherence outcomes (26%), sample size (19%), cross-sectional study design
(16%), and sampling bias (15%).

5. Conclusions

Our review aimed to assess the state of peer-reviewed literature on ART uptake and
adherence among cisgender WWUD globally. We identified 86 studies, offering rich insight
into ART uptake and adherence among WWUD. Our review found wide variability in ART
uptake and adherence, largely due to inconsistencies in measurement, indicating a need for
measurement standardization in the field. Barriers and facilitators were identified primarily
at the intrapersonal level. Substance use, co-morbid psychiatric disorders, and side effects
emerged as the primary barrier towards ART uptake and adherence among this population.
Few facilitators were identified. More research is needed to understand the impact of factors
at additional levels of the SEM (e.g., community, public policy) and the complex interaction
between variables at different levels. This research should include qualitative and
quantitative approaches and be conducted in various geographic contexts. Further, existing
research with PWUD could benefit from including more analyses of gender differences and
clarity on how substance use is defined. These review findings can inform ART
interventions, future research, and offer guidance to other support services with WWUD,
such as PrEP interventions.
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Highlights
. Studies report ART uptake (30-76%) and adherence (27-95%) ranges among
WWUD globally.
. Adherence measurement and uptake definition are not consistent across
literature.
. Substance use, psychiatric disorders, and side effects were primary ART

barriers, few facilitators were identified.

. Many ART barriers/facilitators were identified at the intrapersonal level
. More research is needed on ART barriers/facilitators at additional SEM
levels.
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Selection of Sources Flow Chart
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4 Crack, *all substances listed in
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Figure 2.
Categorization of substances in studies which included specified substances (n=68)

Note: Categorization of studies by specified substances was guided by the Drug
Enforcement Administration (DEA) Resource Guide(Administration 2017), including: 1)
Narcotics, 2) Stimulants, 3) Depressants, 4) Hallucinogens, 5) Marijuana/Cannabis, 6)
Inhalants, and 7) Alcohol (not originally in the guide). Many studies included multiple
substances.
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Factors Associated with Uptake

Table 1.

Factors Total findings  Uptake Facilitator ~ Uptake Barrier  No effect
Intrapersonal 16 1 15 0
Substance use 14 0 14 0
Poor mental health 1 0 1 0
Prior use of ART 1 1 0 0
Interpersonal 0 0 0 0
Organizational 2 0 0 0
Drug abuse treatment 2 2 0 0
Community 0 0 0 0
Public policy 0 0 0 0
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Factors associated with adherence

Table 2.

Factors Total findings  Adherence Facilitator ~ Adherence Barrier  No effect
Intrapersonal 34 1 25 8
Substance use 21 0 14 7
Poor mental health 7 1 6 0
Side-effects 3 0 3 0
ART beliefs 2 0 1 1
Forgetting 1 0 1 0
Interpersonal 3 1 2 0
Diversion 3 0 3 0
Relationships 2 1 1 0
Sex work 1 0 1 0
Organizational 6 5 3 0
Adherence Intervention 4 3 1 0
Mental Health Treatment 1 1 1 0
Substance Use Treatment 1 1 1 0
Community 0 0 0 0
Public Policy 0 0 0 0
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