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Abstract

Despite the prominence of self-efficacy as a predictor of antiretroviral therapy (ART) adherence,
relatively little work has examined domain-specific associations with steps in the care continuum
or the possibility that substance use may have domain-specific associations with self-efficacy.
This study analyzed data from a sample of 174 people living with HIV recruited through three
clinics in the New York City metro area. Consistent with hypotheses, path analysis showed that
appointments kept and viral load were each predicted only by their respective domain-specific
self-efficacy components (i.e., self-efficacy for keeping appointments, B=0.01, p=.04; and
self-efficacy for taking ART medications, B=-0.02, p <.01). Path models also indicated domain-
specific associations with substance use. Self-efficacy for keeping appointments was negatively
associated with severity of drug use (8= -1.81, p<.01); meanwhile, self-efficacy for taking
ART medications was negatively associated with severity of alcohol use (8= -0.52, p<.01).
Accordingly, studies assessing barriers to retention in the HIV care continuum should conduct
multi-domain assessments of self-efficacy for differential associations with specific behaviors.
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Furthermore, HIV care providers might consider screening for domain-specific self-efficacy to
identify patients at risk of drop-out and tailoring interventions to various care continuum domains.
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Introduction

A range of socio-structural and individual-level factors have been linked to declines in
engagement across the HIV care continuum, from diagnosis through linkage to care (CDC,
2018), provision of antiretroviral therapy (ART), adherence to an ART regimen, and
ultimately viral suppression (Gardner et al., 2011). Rates of engagement decline at each
stage (Nachega et al., 2014). In the U.S. in 2015, an estimated 86% of people living with
HIV (PLWH) were diagnosed, 63% connected to care, 43% retained in care, and 51% virally
suppressed (CDC, 2018), with markedly lower rates of engagement among younger, Black,
Latinx, and female PLWH (Colasanti et al., 2016; Gant et al., 2014; Sangaramoorthy, et al.,
2019).

This study ultimately focuses on two individual-level factors (self-efficacy and substance
use) associated with the care continuum. These are situated within socio-structural factors
that can disrupt retention, such as access and proximity to care, experiences of stigma,
discrimination within health care settings and in wider society, other life demands, and
neighborhood characteristics (Flores et al., 2016; Saha et al., 2013; Tieu et al., 2018). For
example, Black men who reported more experiences of racism, HIV-related discrimination,
and sexual orientation-based discrimination had poorer HIV-related outcomes (Bogart et al.,
2010). Further, in a Canadian study of transgender women, factors such as transphobia,
HIV-related stigma, and housing insecurity were prominent in accounts of lower engagement
in care (Lacombe-Duncan et al., 2019).

Self-efficacy features prominently in health behavior theories (Bandura, 1977). The
construct describes individuals’ expectations concerning the likelihood of their successfully
enacting a chosen course of action (Maddux, 2016). The importance of self-efficacy in HIV
care is illustrated in a meta-analysis of 207 studies reporting on 103,836 PLWH, in which
adherence self-efficacy was the variable most strongly associated with ART adherence
(Langebeek, 2014).

While self-efficacy has been widely studied, it is often examined as an aggregate or

global construct, which may weaken associations with specific outcomes (Strecher, 1986).
Domain-specific aspects of self-efficacy may be more informative for considering specific
behaviors relating to discrete stages of the care continuum. Self-efficacy has shown reliable
associations with treatment adherence independently (Brown, et al., 2013; Colbert et al.,
2013; Lee et al., 2016) and alongside socio-cognitive variables such as social support (Cha,
2008; Turan et al., 2016). In one of the few studies to examine domain specific self-efficacy,
provider cultural competence was linked to racial and ethnic disparities in self-efficacy for
ART adherence among PLWH (Saha, 2013).
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Substance use (i.e., drugs and alcohol) is prevalent among PLWH in developed nations and
is the primary predictor of dropout from the care continuum (Bulsara et al., 2018). (Hartzler
et al., 2017). Habitual use of illegal substances is associated with poor treatment retention
among PLWH (Giordano et al., 2009; Rebeiro et al., 2013; Tobias et al., 2007). Alcohol use
is similarly detrimental to outcomes for PLWH (Barai et al., 2017; Williams et al., 2019).
One meta-analysis estimated that those PLWH who reported regular heavy alcohol use were
45% less likely to be classified as adherent compared to non-users (Hendershot et al., 2009).
As in studies of self-efficacy, alcohol’s effects have been investigated primarily in relation to
ART adherence (Vagenas et al., 2015).

The few studies examining both substance use and self-efficacy as they relate to continuity
of HIV care have tended to examine their effects independently. A recent longitudinal study
found that self-efficacy did not differentiate patients retained versus unretained over a 6-year
period, while substance use in any quantity was linked to attrition (Colasanti et al., 2016). In
contrast, there is evidence to suggest that the quantity of drinking, regardless of the severity
of personal problems attributable to alcohol misuse, may undermine adherence (Parsons,
Rosof, & Mustanski, 2007). To date, no study has examined the role of substance use on
care retention through the mechanism of self-efficacy.

The purpose of the current study was to test associations between domain-specific self-
efficacy and two key components of the HIV care continuum (retention in care and viral
suppression). We also tested the possibility that domain specific self-efficacy may be
involved in indirect pathways linking substance use to cascade outcomes. We hypothesized
that domain-relevant aspects of self-efficacy (i.e., confidence in ability to keep appointments
for HIV care; and confidence in ART adherence) would predict medical visits and HIV viral
load. We further hypothesized that severity of substance use would be negatively associated
with both domains of self-efficacy. Finally, it was hypothesized that substance use severity
would be indirectly linked to HIV care continuum outcomes through self-efficacy.

Participants and procedure

The Positive Living through Understanding and Support (PLUS) study recruited participants
at three hospital-based HIV outpatient clinics in the New York City area between March
2015 and May 2017. The larger goal of the study was to evaluate the effectiveness of

a cognitive behavioral and motivational interviewing intervention to reduce substance use
and improve HIV-related outcomes for PLWH (Parsons et al., 2007). The present analyses
utilized baseline data.

Potential participants were identified through a prescreening review of patient EMR, which
indicated patients with scheduled clinic visits who had at least one detectable viral load
result within the past year. Study staff approached these patients during clinic visits to
introduce the study. Participants provided verbal consent for screening and provided written
informed consent if eligible and interested in enrolling. They also granted permission for the
study team to access their EMR data.
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Participants were eligible if they were: (1) at least 18 years old, (2) living with HIV, (3)
English-speaking, (4) active patients at the clinic, (5) currently prescribed an ART regimen,
but (6) had a viral load documented in the medical record of more than 200 copies/mL
within the past 12 months, (7) endorsed drinking at hazardous levels (exceeding 14 standard
drinks per week for men or 7 per week for women within the past 3 months), and/or (8)
reported use of illicit drugs exclusive of marijuana or illicit use of prescription opioids
within the past 3 months. The full protocol was approved by the institutional review boards
at Hunter College and Mt. Sinai.

Demographic information.—This questionnaire captured information on age, education
level, employment status, race and ethnicity, relationship status, sexual orientation, and years
since HIV diagnosis.

Alcohol Use Disorders ldentification Test (AUDIT).—The AUDIT is a 10-item,
widely-used screening questionnaire consisting of three questions related to drinking
frequency, three questions on dependence, and four on problems caused by alcohol over
the past three months (Saunders et al., 1993). Scores range from 0 to 40, with higher
scores indicating greater alcohol use. The AUDIT has strong psychometric properties (de
Meneses-Gaya et al., 2009), and in the current study displayed strong internal consistency,
Cronbach’s a = 0.88.

Drug Abuse Screening Test (DAST)-10.—This measure was used to characterize
a participant’s drug use and consequences in the past three months (Skinner, 1982), a
widely-used and validated measure (Yudko et al., 2007). Participants responded yes or
no to items such as “Are you always able to stop using drugs when you want to?”.
Scores on the DAST-10 range from 1 to 10 with higher scores indicating greater drug
use and associated problems. In the current study, the scale displayed acceptable internal
consistency, Cronbach’s a = 0.78.

Biological indicators of immune functioning.—Standard of care HIV-1 viral load
were run using local laboratories and results were abstracted from EMR data, indicating the
participant’s most recent viral load result.

Primary Care Appointment Data.—In addition to viral load data gathered through the
EMR, the number of kept appointments for Primary Care over the past 12 months were
gathered through the sites’ scheduling system.

Domain-Specific Self-Efficacy.—Two items utilizing a visual analogue rating scale
(\VAS; Aitken, 1969) were used by participants to rate their self-efficacy regarding specific
domains on a scale from 0 to 100%, with higher scores indicating greater self-efficacy.
Participants used a slider on a horizontal line to *... show how much you are in agreement
with the statement: | feel confident in my ability to...” “take my HIV medications as
prescribed” and “attend my doctor visits as scheduled.” VAS-style items have been used
to measure mood (Aitken, 1969), distress (Celia & Perry, 1986), and pain (Huskisson,
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1974), as well as behaviors such as adherence (e.g. HIV medications; Johnson et al., 2007),
beliefs (e.g., perceptions of complexity of medication regimens; Erlen et al., 2010), and
alcohol-related attitudes (Spiller et al., 2006). Measurement of self-efficacy by a single-item
VAS has occurred for a range of behaviors: self-efficacy for exercising (Bergstrom et al.,
2015), self-efficacy for performing resuscitation skills (Turner et al., 2008), self-efficacy in
doctors for their ability to recognize and treat exacerbations in patients (Simpson & Jones,
2013).

Analytic Plan

Results

Path analyses were conducted using Mplus v8.0 (Muthén & Muthén, 2017). Separate models
were specified for each outcome. In each, the care continuum outcome was predicted by
self-efficacy measures (for keeping HIV care appointments and for ART adherence). Self-
efficacy measures were then predicted by measures of substance use severity (DAST and
AUDIT). Models for each endogenous variable also adjusted for demographic characteristics
including age, gender and sexual orientation, and race and ethnicity.

Following log transformation, viral load was normally distributed. Indirect effects in models
predicting log viral load were therefore tested using bootstrapping estimation of standard
errors and 95% confidence intervals. The number of appointments kept in the previous

year was a negative binomially distributed count variable. This precluded the use of
bootstrapping. Instead, a model constraint—in which the product of the two constituent
direct effects was constrained to be zero—was tested. This test compares the fit of a

model with the constraint to one without it. A significant Wald 2 test indicates that the
constraint significantly diminished model fit and represents evidence that the indirect effect
is statistically significant.

Staff completed 555 study screenings with 529 unique clinic patients. Of those screened,

191 patients were found to be eligible and, of these, 174 enrolled. As summarized in Table 1,
the majority of participants identified as either heterosexual male (27.6%) or sexual-minority
male (53.4%) and Black (54%), and roughly half reported having some college education

or more (51.7%). The average age was 44.7 years (SD = 11.5), and participants reported an
average of 15.1 (SD=9.1) years living with HIV. Average AUDIT and DAST scores were
10.84 (SD=9.61), and 3.74 (SD = 2.65), respectively.

As displayed in Table 2, Pearson’s rindicated that self-efficacy for medication adherence
was positively associated with self-efficacy for keeping appointments, and DAST scores
were positively associated with AUDIT scores. DAST scores were negatively associated
self-efficacy for keeping appointments but not self-efficacy for medication adherence. DAST
scores were also negatively associated with log viral load and unrelated to appointments
kept. AUDIT scores were negatively associated with self-efficacy for medication adherence,
but not with self-efficacy for keeping appointments. Kendell’s T indicated the count

of actual appointments kept was positively associated with self-efficacy for keeping
appointments and was negatively associated with log viral load.
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Viral load, self-efficacy, and substance use

Table 3 contains the results of the path model predicting log viral load. Associations

among constructs of primary interest are depicted in Figure 1. Consistent with hypotheses,
self-efficacy for medication adherence was negatively associated with log viral load, while
self-efficacy for keeping appointments was non-significant in the prediction of log viral
load. Contrary to expectations, the direct effect of DAST scores on log viral load was
significant and negative (i.e., higher DAST scores were associated with lower log viral load).
The direct effect of AUDIT scores on log viral load was non-significant. The association
between AUDIT scores and adherence self-efficacy was statistically significant and negative,
consistent with hypotheses. Contrary to hypotheses, DAST scores were not significantly
associated with adherence self-efficacy.

The pattern of direct effects indicated one possible indirect path of interest linking AUDIT
scores to log viral load through adherence self-efficacy. The composition of effects indicated
that higher AUDIT scores were indirectly associated with higher log viral loads through the
association with lower adherence self-efficacy.

Appointments kept, self-efficacy, and substance use

Table 4 contains the results of the path model predicting number of appointments kept.
Associations among constructs of primary interest are depicted in Figure 2. Note, the
prediction of endogenous self-efficacy variables in this model is redundant with the log
viral load model and so these regression coefficients are omitted from Table 4 (but

can be referenced in Table 3). Consistent with hypotheses, the self-efficacy for keeping
appointments was positively associated with the number of appointments kept, while the
association with adherence self-efficacy was non-significant. Contrary to expectations, the
direct effect of AUDIT scores on appointments kept was significant and positive (i.e., higher
AUDIT scores were associated with more appointments kept). While DAST scores were
negatively associated with self-efficacy for keeping appointments, the direct effect of DAST
scores on appointments kept was non-significant.

The pattern of direct effects indicated one possible indirect path of interest, linking DAST
scores to appointments kept through appointment self-efficacy. The combination of main
effects indicated that DAST might be associated with fewer appointments kept through its
association with lower appointment-related self-efficacy; however, a Wald ;(2 test of the
model constraint (which specified that the product of the constituent direct effects was zero)
was non-significant.

Discussion

These results illustrate the domain-specific nature of the associations between self-efficacy
and engagement in the HIV care continuum. The two continuum outcomes modeled

were each predicted only by the corresponding self-efficacy domain. Furthermore, results
point to domain-specific mechanisms linking alcohol and drug use to the care continuum.
These observations suggest that studies assessing global self-efficacy should be cautious in
interpreting findings related to care cascade retention. Generalizing explanations for dropout
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from single-domain measures of self-efficacy may obscure consequential domain-specific
associations (Gill & Krentz, 2009; Rebeiro et al., 2013).

Racial and ethnic disparities commonly observed in the care continuum were not evident

in these data. Consistent with the study’s larger focus on implementation, participants were
recruited directly through clinics, indicating that these participants were already engaged

in care, despite the numerous socio-structural barriers that contribute to such disparities.
Studies that recruit patients without any recent clinic contact may have greater power to
detect racial and ethnic disparities. Additionally, this study drew participants from three
clinics in one large urban health-care network. Suboptimal provider cultural competence has
been linked to racial and ethnic disparities in HIV medication self-efficacy specifically (Saha
2013) and HIV cascade outcomes generally (Gaston, 2013). Studies that reach patients with
a wider array of clinic experiences — and which have access to data on provider cultural
competence — would be better equipped to identify racial and ethnic disparities.

These findings have the potential to inform the development of substance use and ART
adherence interventions. A number of integrated interventions drawing upon Motivational
Interviewing and Cognitive Behavioral techniques have been developed (Carrico, 2006;
Dilorio et al., 2008; Golin et al., 2006; Hill & Kavookjian, 2012; Murphy et al., 2012;
Parsons et al., 2018; Samet et al., 2005). While results have been mixed, our findings
broadly support continued work in this area. One plausible explanation for equivocal
findings is that these interventions may vary in the extent to which they addressed domain-
specific self-efficacy relevant to respective outcomes.

In addition, these findings suggest that the broader literature on mastery and self-efficacy
may inform future intervention work. Self-efficacy interventions have improved outcomes
for patients with a wide range of chronic illnesses (Marks et al., 2005); however, their
application to HIV care outcomes is limited. Formative research suggests that mastery may
be an essential component of resilience for PLWH (De Santis et al., 2013). This could be
incorporated into HIV care continuum interventions—and brief self-efficacy interventions
could be integrated into routine care with relatively modest modifications to existing
practice.

The role of appointment-keeping self-efficacy points to an under-examined intervention
target. This is important given robust evidence showing that missed appointments contribute
significantly to observed disparities in virologic rebound among Black and injection-drug-
using PLWH in primary care (Zinski et al., 2015). Bolstering self-efficacy for keeping
appointments could yield tangible benefits in improved engagement, and efforts to do

so should be undertaken in conjunction with robust efforts to identify and dismantle the
numerous socio-structural barriers that systemically make engagement more challenging
for people with marginalized identities. Future studies should examine the role of these
socio-structural barriers, such as HIV-related stigma, racism, and discrimination. This kind
of integrated attention to individual and structural determinants of health care engagement
may also bolster the inconsistent effects of standard supports, such as transit compensation
and telephone reminders, which are typically used to address some of the structural barriers
to appointment-keeping (Henry et al., 2012).
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The domain-specific nature of associations between substance use-related problems and self-
efficacy was unanticipated. These findings may potentially reflect unique and substance-
specific barriers to retention in the care cascade. For example, given the nature of the
AUDIT, high scores are much more likely to be produced by participants who have daily or
near-daily alcohol use. This is not necessarily the case for the DAST because frequency is
not directly assessed in item content. The regularity of use captured in high AUDIT scores
may specifically diminish participants’ confidence in their ability to successfully complete
a daily medication regime. Additionally, drug use is associated with more social stigma
than alcohol use (Paquette et al., 2018). It is plausible that PLWH who use drugs anticipate
being stigmatized by medical providers — and subsequently internalize this stigma in the
form of diminished self-efficacy for appointment keeping specifically — in ways that those
experiencing problematic alcohol use do not.

Several limitations to these findings are noteworthy. Our participants were New York —based
and already engaged in care. As enrollment was limited to people with both detectable viral
load and substance use, results cannot be generalized to the wider population of PLWH.
While the study benefitted from access to EMR data, cross-sectional analyses should not be
construed as evidence of causality. Future studies could employ longitudinal data to explore
changes in self-efficacy and outcomes over time.

In sum, among PLWH recruited at an HIV outpatient clinic, medication adherence and
appointments kept were predicted by participants’ perceived self-efficacy in each domain.
These domain-specific pathways through self-efficacy explained, in part, associations
between substance use and retention in the HIV care cascade. Findings suggest that, in
addition to larger systemic changes which are needed to address and remove socio-structural
barriers to care, it may be helpful to screen for domain-specific self-efficacy, as well as
substance use, in order to identify patients at risk of poorer outcomes who may benefit

from referral to personalized supportive services such as medical case management, care
coordination, or counseling.
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Table 1.

Demographic Characteristics

Overall
n (%)
Total 174 (100.0)
Race and Ethnicity
Black 94 (54.0)
Latino 41 (23.6)
White 18 (10.3)
Other 21 (12.1)
Education

High School Degree/GED or less 84 (48.3)

Some College or more 90 (51.7)
Gender and Sexual Identity

Heterosexual males 48 (27.6)

Gay or bisexual males 93 (53.4)

Cisgender women 28 (16.1)

Transgender women 5(2.9)

M (SD)

Age 44.7 (11.5)
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