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Background: Gender-based violence (GBV) is associated with
poorer engagement in HIV care and treatment. However, there is a
dearth of research on the psychological (eg, mental health) and
structural (eg, food insecurity) factors that mediate and moderate this
association. GBV could lead to poor mental health, which in turn
affects adherence, whereas food insecurity could worsen the effect of

GBYV on engagement in care. This study uses data from the Women’s
Interagency HIV Study to address these gaps.

Methods: Women completed 6 assessments from 2013 to 2016 on
GBYV, mental health, food insecurity, adherence to antiretroviral
therapy, and missed HIV care appointments in the past 6 months.
Multilevel logistic regression models estimated associations between

Received for publication August 16, 2021; accepted October 11, 2021.

From the “Department of Medicine, Center for AIDS Prevention Studies, University of California, San Francisco, CA; bDepartment of Psychiatry and Behavioral
Sciences, University of California, San Francisco, CA; “Division of HIV, Infectious Diseases, and Global Medicine, University of California, San Francisco, CA;
dDe{partment of Health Promotion, Education, and Behavior, University of South Carolina, Columbia, SC; “Department of Medicine, Stroger Hospital, Chicago,
IL; 'Department of Community Health Sciences, State University of New York Downstate Health Sciences University, School of Public Health, Brooklyn, NY;
€Department of Epidemiology, Bloomberg School of Public Health, Johns Hopkins University, Baltimore, MD; "School of Medicine and UNC Gillings School
of Global Public Health, University of North Carolina at Chapel Hill, Chapel Hill, NC; 'Department of Family Medicine, Georgetown University Medical Center,
Washington, DC; 'School of Medicine, Emory University, Grady Health System, Atlanta, GA; kDeparcment of Medicine, University of Miami, Miami, FL;
"Department of Epidemiology and Population Health, Albert Einstein College of Medicine, Bronx, NY; ™Department of Health Care Organization and Policy,
School of Public Health, University of Alabama at Birmingham, Birmingham, AL; and "Department of Medicine, Department of Veteran Affairs Medical
Center, UCSF and Medical Service, San Francisco, CA.

This study was funded by a Women’s Interagency HIV Study (WIHS) substudy Grant from the National Institute of Mental Health, ROIMH095683, and a
mentoring Grant K24A1134326 (S.D.W.). Additional salary support for A.A.C. was provided by P30AI027763. J.P.J. is supported by a postdoctoral
fellowship award program from the National Institute on Drug Abuse (T32DA007250). Data in this manuscript were collected by the Women’s Interagency
HIV Study (WIHS), now the MACS/WIHS Combined Cohort Study (MWCCS). The contents of this publication are solely the responsibility of the authors
and do not represent the official views of the National Institutes of Health (NIH). MWCCS (Principal Investigators): Atlanta CRS (Ighovwerha Ofotokun,
AN.S., and Gina Wingood), U01-HL146241; Baltimore CRS (Todd Brown and Joseph Margolick), U01-HL146201; Bronx CRS (Kathryn Anastos and
Anjali Sharma), U01-HL146204; Brooklyn CRS (Deborah Gustafson and T.E.W.), U01-HL146202; Data Analysis and Coordination Center (Gypsyamber
D’Souza, Stephen Gange and Elizabeth Golub), U01-HL146193; Chicago-Cook County CRS (M.H.C. and Audrey French), U01-HL146245; Chicago-
Northwestern CRS (Steven Wolinsky), U01-HL146240; Northern California CRS (Bradley Aouizerat, Jennifer Price, and P.C.T.), U01-HL146242; Los
Angeles CRS (Roger Detels and Matthew Mimiaga), U01-HL146333; Metropolitan Washington CRS (S. Kassaye and Daniel Merenstein), U01-HL146205;
Miami CRS (Maria Alcaide, M.A.F., and Deborah Jones), U01-HL146203; Pittsburgh CRS (Jeremy Martinson and Charles Rinaldo), U01-HL146208; UAB-
MS CRS (Mirjam-Colette Kempf, Jodie Dionne-Odom, and Deborah Konkle-Parker), U01-HL146192; and UNC CRS (A.A.A.), U01-HL146194. The
MWCCS is funded primarily by the National Heart, Lung, and Blood Institute (NHLBI), with additional cofunding from the Eunice Kennedy Shriver
National Institute of Child Health and Human Development (NICHD), National Institute on Aging (NIA), National Institute of Dental and Craniofacial
Research (NIDCR), National Institute of Allergy And Infectious Diseases (NIAID), National Institute of Neurological Disorders And Stroke (NINDS),
National Institute of Mental Health (NIMH), National Institute on Drug Abuse (NIDA), National Institute of Nursing Research (NINR), National Cancer
Institute (NCI), National Institute on Alcohol Abuse and Alcoholism (NIAAA), National Institute on Deafness and Other Communication Disorders
(NIDCD), National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK), and National Institute on Minority Health and Health Disparities
(NIMHD) and in coordination and alignment with the research priorities of the National Institutes of Health, Office of AIDS Research (OAR). MWCCS data
collection is also supported by ULI-TR000004 (UCSF CTSA), UL1-TR003098 (JHU ICTR), UL1-TR001881 (UCLA CTSI), P30-AI-050409 (Atlanta
CFAR), P30-AI-073961 (Miami CFAR), P30-AI-050410 (UNC CFAR), P30-AI-027767 (UAB CFAR), and P30-MH-116867 (Miami CHARM).

The authors have no conflicts of interest to disclose.

A.A.C. conceptualized the study, drafted the manuscript, assisted with the analysis, and revised the paper. J.P.J., L.S., E.A.F., and T.B.N. assisted with the
analysis and revised the paper. M.H.C., T.E.-W., AR, A.A.A., SK., ANS., M.AF., A A, JM.T., and P.C.T. contributed to study design and data collection
and revised the paper. S.D.W. conceptualized the study, contributed to study design and data collection, and revised the paper. All authors approved the final
version of the paper.

Correspondence to: Amy A. Conroy, PhD, MPH, Department of Medicine, Center for AIDS Prevention Studies, University of California San Francisco, 550 16th
Street, 3rd Floor, San Francisco, CA 94143 (e-mail: amy.conroy@ucsf.edu).

Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

J Acquir Immune Defic Syndr ® Volume 89, Number 2, February 1, 2022 www.jaids.com | 151

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.


mailto:amy.conroy@ucsf.edu

SMIAGZIUMIPXZOBBAROATOAEIOYIASALLIKIPOOAEIEAHIOIN/AOAUM

VIXOMADUOINXYOHISABZIU T4 +BYNIOITWNOIZTARYHAASHA QUG A SPrel/woo’ mm| sfeulnolj/:dny wouy papeojumoq

€20¢/¢T/L0 uo

Conroy et al

J Acquir Immune Defic Syndr ¢ Volume 89, Number 2, February 1, 2022

GBV and engagement in care and whether associations were
mediated by depression, generalized anxiety disorder (GAD), and
posttraumatic  stress disorder (PTSD) and moderated by
food insecurity.

Results: GBV was associated with higher odds of suboptimal adherence
(adjusted odds ratio: 1.88; 95% confidence interval: 1.24 to 2.87) and
missed appointments (adjusted odds ratio: 1.76; 95% confidence interval:
1.16 to 2.67). The association between GBV and adherence was mediated
by depressive symptoms, GAD, and PTSD, accounting for 29.7%,
15.0%, and 16.5%, respectively, of the total association. The association
between GBV and missed appointments was mediated by depression and
GAD, but not PTSD, with corresponding figures of 25.2% and 19.7%.
Associations did not differ by food insecurity.

Conclusions: GBYV is associated with suboptimal engagement in
care, which may be explained by mental health. Interventions should
address women’s mental health needs, regardless of food insecurity,
when improving engagement in HIV care.

Key Words: gender-based violence, mental health, food insecurity,
antiretroviral adherence

(J Acquir Immune Defic Syndr 2022;89:151-158)

INTRODUCTION

Despite having effective antiretroviral therapy (ART),
engagement in HIV care and treatment remains suboptimal
among US women living with HIV (WLHIV).!?> Gender-
based violence (GBV) is a critical barrier to engagement in
HIV care among WLHIV. GBV refers to violence perpetrated
against an individual or a group on the basis of gender and
can take the form of physical, sexual, or emotional abuse by
intimate partners, family members, community members, and
others.3# The prevalence of intimate partner violence (IPV), a
common type of GBV,> among WLHIV in the United States
is 55%, which is more than double the rate in the general
population.®” GBV is associated with poorer HIV clinical
outcomes, including detectable viral load, lower CD4 counts,
and ART failure.®~!3 A meta-analysis found that IPV had a
larger effect on ART adherence than stigma, financial
constraints, and pill burden.'4

Women who experience GBV may miss pills or HIV care
appointments for multiple reasons; for example, if they have not
disclosed their HIV status to a partner, if an abusive partner
prevents them from taking medications,'>~!7 or due to feelings of
hopelessness.!®1° GBV is associated with depression and post-
traumatic stress disorder (PTSD),2%23 and poor mental health is
linked with nonadherence to ART.2*27 Thus, one of the most
plausible mediating pathways is that GBV leads to poorer mental
health, which, in turn, leads to poor engagement in HIV care and
treatment and poor clinical outcomes (Fig. 1).314

It is also plausible that poverty and structural barriers
such as food insecurity may worsen the impact of GBV on
engagement in care (Fig. 1). Nearly half of WLHIV in the
United States are food insecure,?® defined as having limited
access to food and ability to acquire food.?® Previous research
has also shown strong associations between GBV and food
insecurity3°=3 and between food insecurity and suboptimal
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adherence.>*3°® Women who report food insecurity may miss
taking their HIV medications to prevent the side effects of
taking ART on an empty stomach and when making trade-
offs between spending limited resources on food instead of on
transport to pickup medications.>> Women who are food
insecure are more vulnerable to the negative impacts of GBV.
In a qualitative study among WLHIV in the United States, the
stress of being food insecure, coupled with experiences of
violence, led to a low appetite and made it difficult to take
HIV medications with food.3”

To effectively reduce the impact of GBV on engagement
in care, several gaps in knowledge must be addressed. Although
the mental health pathways linking GBV to suboptimal
engagement in care have been described,®!43738 few studies
have explicitly tested whether poor mental health mediates the
association between GBV and engagement in care. Moreover,
qualitative research has highlighted a complex relationship
between food insecurity, GBV, and HIV care engagement,’’
yet no studies have tested whether food insecurity moderates the
association between GBV and adherence—which could inform
who should be prioritized for interventions.

This study leveraged data from the Women’s Inter-
agency HIV Study (WIHS) to quantify the effects of GBV
(including physical, sexual, and psychological violence) on
suboptimal engagement in HIV care and treatment. We also
sought to identify the mental health pathways involved,
including depressive symptoms, generalized anxiety disorder
(GAD), and PTSD. Mental health disorders affect many
women who have experienced GBV, which typically manifest
as symptoms of depression, anxiety, and PTSD.3%40 Given our
previous research3%3! and the evidence base suggesting the
importance of food insecurity for HIV treatment outcomes for
women, 3436 we assessed whether the association between
GBYV and engagement in care differs by food insecurity status.
We hypothesized that: (1) GBV will be associated with poorer
engagement in care (defined as suboptimal adherence to ART
and missed clinic appointments) directly and indirectly through
mental health and (2) the association between GBV and
engagement in care will be greater for women who are food
insecure vs. women who are food secure.

MATERIALS AND METHODS

Study Population and Procedures

We used longitudinal data from WIHS, a multisite,
prospective cohort study of US women at risk of or living with
HIV (now continuing as the MACS/WIHS Combined Cohort
Study). Study procedures and eligibility criteria have been
described elsewhere.*! In brief, WIHS participants were
recruited to represent the demographic profiles of WLHIV in
the United States across 10 cities: Bronx, NY; Brooklyn, NY;
Washington, DC; Chicago, IL; San Francisco, CA; Chapel
Hill, NC; Miami, FL; Birmingham, AL; Jackson, MS; and
Atlanta, GA. Women completed interviewer-administered
questionnaires every 6 months on demographic characteristics,
mental health, violence, psychosocial factors, and engagement
in HIV care and treatment and had a brief clinical examination
with laboratory tests. From April 2013 to April 2016 (visits
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38-43), a module on food insecurity was added to the
questionnaire as part of the WIHS Food Insecurity Substudy.
Food insecurity data were collected over 6 study visits every 6
months. Participants provided written informed consent and
were compensated for participation. The protocol was
approved by institutional review boards at all sites in addition
to the WIHS Executive Committee.

Measures

Primary Explanatory Variable

GBYV was any sexual, physical, or psychological violence
in the past 6 months. Sexual violence was assessed with the
question, “Since your (month) study visit, has anyone pressured
or forced you to have sexual contact? By sexual contact, I mean
them touching your sexual parts, you touching their sexual parts,
or sexual intercourse.” Response options were yes, no, do not
know, and declined to answer. Physical violence was assessed
with the question, “Since your (month) study visit, have you
experienced serious physical violence (physical harm by another
person)? By that I mean were you ever hurt by a person using an
object or were you ever slapped, hit, punched, kicked.” The 2
questions on sexual and physical violence were in reference to
“any person,” which could include both partners and non-
partners. The questions on psychological violence were in
reference to a “current or previous” partner. This was assessed
with 7 items (yes/no) such as whether a partner “threatened to
hurt you or kill you, “prevented you from leaving or entering the
house,” and “prevented you from seeing your friends.” Women
who responded yes to any items were coded as having
experienced psychological violence.

Mental Health Mediators

Depressive symptoms was a continuous variable mea-
sured using the Center for Epidemiological Studies Depres-
sion scale,*? collected among all WIHS women during the
Food Insecurity Substudy from April 2013 to April 2016
(visits 38—43). Anxiety was a continuous variable measured
using the Generalized Anxiety Disorder (GAD)-7 scale,*?
collected from October 2013 to April 2016 (visits 39—43).
PTSD symptoms was a continuous variable measured using
the PTSD Checklist-Specific (PCL-S),** collected as part of
the Neurocognition Substudy among a subset of women from
April 2013 to April 2015 (visits 38—41). To reduce respon-
dent burden, 25% of women answered the PCL-S items at one
of the 4 visits with the aim that 100% of women would have a
single measurement for PTSD across the 4-visit period. We
created a cross-sectional data set by collapsing the data
collected across the 4 visits for analyses examining PTSD as a
mediator. GBV, engagement in care, and other variables were
captured at the same visit that PTSD was assessed.

Food Insecurity as a Moderator

Food insecurity was measured by the US Household
Food Security Survey Module (HFSSM),*> consisting of 18
items asking about the past 6 months (eg, “We worried
whether our food would run out before we got money to buy
more.”).*¢ Using the HFSSM scoring algorithm, we catego-
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FIGURE 1. Mechanisms linking GBV with engagement in HIV
care and treatment.

rized individuals as having high food security, marginal food
security (some uncertainty about food supplies, but little to no
indications of change in diet or food intake), low food
security (reduced quality, variety, or desirability of diet, but
little or no indication of reduced food intake), or very low
food security (multiple indications of disrupted -eating
patterns and reduced food intake). Marginal, low, and very
low food security represent increasing severity of food
insecurity. The HFSSM scale demonstrated high reliability
(alpha = 0.91) in WIHS.

Primary Outcome Variables (Engagement in HIV
Care and Treatment)

Suboptimal adherence to ART was assessed by self-
report of how often participants took HIV medications as
prescribed over the past 6 months (100% of the time;
95%-99% of the time; 75%—-94% of the time; <75% of the
time; and I have not taken any of my prescribed medications)
and was captured from April 2013 to April 2016. Because a
cutoff of 95% or higher represents an optimal level of
adherence,*’*® we dichotomized suboptimal adherence as
reporting less than 95% adherence. Missed HIV care
appointments were captured from October 2013 to April
2016 (visits 39—43) and was defined as having missed at least
one scheduled HIV care appointment in the past 6 months that
was not rescheduled (yes/no).

Covariates

Based on previous research in WIHS,?3-3! multivariable
models adjusted for annual household income (=$12,000,
$12,001-$24,000,  $24,001-$36,000,  $36,001-$75,000,
and >$75,000), race/ethnicity (non-Hispanic White, Hispanic,
non-Hispanic Black/African American, or other), age (contin-
uous variable), education (<high school degree or equivalent
vs. =high school degree), and marital status (married/
cohabitating vs. unmarried), and time on ART in years.

Analysis

We computed sample descriptive characteristics at the
first visit of the WIHS Food Insecurity Substudy. We
examined the associations between current GBV reported in
the past 6 months with suboptimal adherence to ART and
missed HIV care appointments in the past 6 months. To
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assess the relative importance of current vs. previous GBV as
explanatory variables, we included a lagged variable for GBV
in the initial models. Current GBV refers to the same visit in
which adherence was assessed, whereas previous GBV refers
to a lagged visit 6 months before the current visit. We found
that previous GBV was not associated with current adherence
to ART or missed appointments, and thus, our final models
included only current GBV as the primary explanatory
variable. To take full advantage of the longitudinal data,
analysis models included data from all visits. We used 2-level
logistic regression to model the association between GBV and
suboptimal engagement in care or treatment, with women as a
random effect, adjusting for covariates. We used random
rather than fixed effects because we expected that time-
invariant differences between individuals could influence
women’s engagement in care, and we wanted to directly
estimate the association of these variables with our outcomes.
Statistical interaction between GBV and food security was
assessed using the multiplicative scale by including an
interaction term in the multivariable models. The final
multivariable analysis used longitudinal data from approxi-
mately 1600 women at the baseline visit. All analyses were
performed using Stata 15.

Based on our conceptual model and the mediation
method used by Weiser et al within WIHS,?® we estimated the
mental health pathways through which GBV may affect
engagement in care or treatment. We calculated the direct and
indirect effects for each mental health pathway by taking the
products of the regression coefficients of each leg of the path
from fully adjusted mediation models that included one
mental health mediator at a time.*® Indirect effects were
calculated only for paths in which each leg was statistically
significant (P < 0.05). We confirmed the assumption that
each mental health meditator did not have a statistical
interaction with GBV for each outcome.*’

RESULTS

Sample Characteristics

At the baseline visit (N = 1732), the mean age was 48
years, 67% had a high school education or less, 72% was non-
Hispanic Black, and 28% reported being married (Table 1).
Across their lifetime, 62% of women reported ever experi-
encing GBV. At the baseline visit, 5.2% of women experi-
enced sexual or physical violence or psychological violence
in the past 6 months. Nearly half of women (44%)
experienced any food insecurity (defined as marginal, low,
or very low food security). The prevalence of depression,
GAD, and PTSD symptoms using established cutoffs for each
scale was 35%, 17%, and 14%, respectively. Two-thirds of
women were virally suppressed (66%), 17% reported sub-
optimal adherence, and 14% missed at least one care
appointment in the past 6 months.

Suboptimal Adherence to ART
In the unadjusted models, current experience of GBV
was associated with suboptimal adherence to ART in the past
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6 months (Table 2). Previous GBV (ie, lagged GBV) was not
associated with suboptimal adherence to ART, as noted in the
Methods section. Depressive symptoms, GAD, and PTSD
symptoms were also associated with suboptimal adherence to
ART in the unadjusted models. In the adjusted models,
current GBV remained associated with 1.88 higher odds of
suboptimal adherence [95% confidence interval (CI): 1.24 to
2.87]. Adjusted models also showed that for each one-unit
increase in depression score, there was 1.04 higher odds of
suboptimal adherence (95% CI: 1.03 to 1.05). In addition, for
each one-unit higher GAD score, there was 1.06 higher odds
of suboptimal adherence (95% CI: 1.04 to 1.08), and for each
one-unit increase in PTSD score, there was 1.40 higher odds
of suboptimal adherence (95% CI: 1.13 to 1.74). Food
insecurity did not modify the association between GBV and
suboptimal adherence (not included in models in Table 2).

Missed Care Appointments

In the unadjusted models, current GBV was associated
with missing at least one HIV care appointment in the past 6
months (Table 2). Previous GBV was not associated with
missed care appointments. Depression and GAD symptoms
were associated with missed care appointments in the
unadjusted models. In the adjusted models, the association
of current GBV with missed care appointment was attenuated
and was associated with 1.76 higher odds of a missed care
appointment (95% CI: 1.16 to 2.67). Adjusted models also
showed that for each one-unit increase in depression score,
there was 1.03 higher odds of a missed care appointment
(95% CI: 1.01 to 1.03). In addition, for each one-unit increase
in GAD score, there was 1.05 higher odds of a missed care
appointment (95% CI: 1.03 to 1.07). Food insecurity did not
modify the association between GBV and missed
care appointments.

Mediation Analyses

Table 3 lists the total, direct, and indirect effects for
each mediation model by the 2 outcomes variables. The
adjusted mediation models for suboptimal adherence showed
that depression, GAD, and PTSD symptoms accounted for
29.7%, 15.0%, and 16.5% of the total association of GBV
with suboptimal adherence, respectively (Table 3). The
adjusted mediation models for missed care appointment
showed that depression and GAD symptoms accounted for
25.2% and 19.7% of the total association of GBV with missed
care appointments, respectively.

DISCUSSION

In this longitudinal study with more than 1700 WLHIV,
GBV was independently associated with suboptimal adher-
ence to ART and at least one missed care visit. These findings
are consistent with 2 reviews, which found that women who
experience violence are less likely to adhere to ART and
achieve viral suppression.!*> Most studies have used cross-
sectional designs and did not use large, national samples of
US WLHIV, other than a WIHS study that found that women
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TABLE 1. Descriptive Statistics for the Study Sample
(N=1732)

Variable N (%) or Mean (SD)
Age 47.8 (9.1)
Race/ethnicity
Non-Hispanic White 178 (10.8%)
Hispanic 244 (14.7%)
Black 1186 (71.6%)
Other 48 (2.9%)

Annual household income
$12000 or less
$12001-24000
$24001-36000
$36001-75000
$75001 or higher

High school education or higher

Married

Any lifetime GBV

Any recent GBV

Food insecurity status
High food security

853 (53.7%)
354 (22.3%)
174 (11.0%)
138 (8.7%)

70 (4.4%)

1111 (67.1%)
489 (28.2%)

1021 (61.6%)

85 (5.2%)

923 (56.7%)
252 (15.5%)
242 (14.9%)
212 (13.0%)
579 (35.3%)
183 (16.9%)
126 (13.7%)
302 (17.4%)

1060 (66.1%)
136 (14.2%)
7.8 (3.0-14.5)

Marginal food security

Low food security

Very low food security
Depressive symptoms (yes/no)
Generalized anxiety disorder (yes/no)
PTSD (yes/no)
Suboptimal adherence to ART (<95%)
Undetectable viral load
Missed 1+ clinic appointments
Length of time on ART (yr, median, IQR)

who experienced any physical or sexual abuse were less
likely to be taking ART.>! To assess the timing of GBV in
relation to engagement in care, we evaluated whether pre-
vious and current GBV predicts engagement in care and
found that only current GBV was predictive and, therefore,

retained current GBV in our mediation models. Although we
cannot rule out reverse causality, one explanation may be that
acute experiences of GBV have more immediate effects on
missed pills and appointments as opposed to previous
experiences of GBV that occurred well before the event
of nonadherence.

We also extend previous research by explicitly testing
for mental health mediators. Our study suggests that GBV
affects engagement in care through depression, GAD, and
PTSD symptoms. Depression and GAD were mediators for
both adherence to ART and appointments, although PTSD
only mediated the association with ART adherence. The role
of PTSD should not be discounted, however, because PTSD
measures were collected in a smaller subset, and thus, it is
possible we would have found a mediating relationship with
appointment attendance in a larger sample. Overall, these
findings substantiate qualitative studies describing how GBV
triggers emotional distress and depressive symptoms, causing
forgetfulness to take medications and intentional missing of
pills and appointments.!>-17-18:52 Although previous research
has not identified the exact time of when symptoms of
depression (or anxiety or PTSD) develop after a traumatic
event, most studies examine a period of 3—6 months for
observing changes in mental health in response to a stressor.
A seminal study found that most severe events lead rapidly to
depression, occurring in the first 3 weeks after a negative
event, and another study found that most of the life events
associated with major depression onset occurred within the
first month after the event.>3-54 Although certainly GBV can
have long-term impacts on mental health, the shorter-term
associations that we found by assessing GBV, mental health,
and adherence within a 6-month period may indicate a pattern
of shorter-term impacts of GBV.

Contrary to our hypothesis, we did not find that food
insecurity moderates the association between GBV and
engagement in care. Previous work within WIHS has shown
that GBV and food insecurity are associated and that food
insecurity is associated with worse HIV treatment out-
comes.?83!  Approximately two-thirds of women who

TABLE 2. Logistic Regression Models Examining Associations Between GBV and Engagement in HIV Care and Treatment in the

Women's Interagency HIV Study: United States, 2013-2016

Unique Women Odds Ratio Unique Women  Adjusted Odds Ratio
Variable (Person Visits) 95% CI) P (Person Visits) 95% CI) P
Analysis 1: suboptimal adherence to ART
Explanatory variable GBV 1689 (7438) 1.86 (1.23 to 2.82) 1665 (7203) 1665 (7203) 1.88 (1.24 to 2.87) 0.003
Mediators
Depressive symptoms 1690 (7434) 1.04 (1.03 to 1.05) <0.001 1666 (7197) 1.04 (1.03 to 1.05) <0.001
GAD symptoms 1637 (5987) 1.05 (1.03 to 1.08) <0.001 1612 (5806) 1.06 (1.04 to 1.08) <0.001
PTSD symptoms 840 1.31 (1.08 to 1.59) 0.006 803 1.40 (1.13 to 1.74) 0.002
Analysis 2: missed HIV care appointments
Explanatory variable GBV 1732 (6430) 1.97 (1.30 to 3.00) <0.001 1706 (6231) 1.76 (1.16 to 2.67) 0.008
Mediators
Depressive symptoms 1732 (6424) 1.03 (1.02 to 1.04) <0.001 1706 (6224) 1.03 (1.01 to 1.03) <0.001
GAD symptoms 1735 (6466) 1.06 (1.04 to 1.07) <0.001 1709 (6256) 1.05 (1.03 to 1.07) <0.001
PTSD symptoms 899 1.19 (0.94 to 1.50) 0.140 8wp66 1.03 (0.80 to 1.33) 0.830

Adjusted models controlled for age at visit, employment status, income, race or ethnicity, education, marital status, and time on ART.
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TABLE 3. Mediating Effects of Mental Health in the
Association Between GBV and Engagement in HIV Care and
Treatment

Total Direct Indirect
Mediator Models Association Association Association

Proportion
Mediated

Analysis 1: association between GBV and suboptimal adherence to ART

Depressive 0.59 0.41 0.18 29.73%
symptoms
Generalized 0.74 0.63 0.11 15.03%
anxiety
disorder
PTSD 1.08 0.90 0.18 16.54%
Analysis 2: association between GBV and missed HIV care appointments
Depressive 0.47 0.35 0.12 25.23%
symptoms
Generalized 0.54 0.43 0.11 19.68%
anxiety
disorder

Separate mediator models were run for each mediating variable. All models
controlled for age at visit, employment status, income, race or ethnicity, education,
marital status, and time on ART.

reported recent GBV had food insecurity; however, the
impact of GBV on care and treatment was not exacerbated
by food insecurity. It is possible that although food insecurity
is independently linked to both violence and engagement in
care, it plays less of a role in the association between the 2.
An additional explanation, which we did not test, could be
that food insecurity leads to violence, which then leads to
nonadherence through serial mediation. Similar relationships
should be examined for other dimensions of material need
insecurities (eg, housing instability, poor access to health
care, etc.) that may play an important role.>>

Our findings have important implications for program-
ming. First, our findings suggest that it may be insufficient to
reduce women’s exposure to GBV when mental health is one
of the main mechanisms through which ART adherence is
affected. For example, it may be not be enough to refer
women living with HIV to domestic violence shelters without
simultaneously addressing their mental health. Existing
interventions, most of which have focused on trauma around
childhood sexual abuse, could be adapted to address
GBV,%¢>% mental health, and engagement in care for
WLHIV. In addition, victims of violence could be screened
for mental health symptoms and referred to psychological
services such as trauma-focused cognitive behavioral therapy,
which could be integrated into HIV clinical care.>® Based on
our findings suggesting that exposure to violence may have
short-term effects on the development of mental health
symptoms, it would be prudent to intervene quickly on
mental health before conditions worsen (eg, immediate
referrals and linkage into mental health services). Of course,
programs that focus on the primary prevention of violence are
also needed to prevent the onset of mental health symptoms
and subsequent nonadherence. Finally, based on our finding
that food insecurity did not worsen the association between
GBYV and engagement in care, which could have signaled the
need to prioritize who are food insecure, we recommend that
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violence interventions target all WLHIV. However, interven-
tions still need to consider the importance of food insecurity
for suboptimal adherence among WLHIV .0

Several limitations are noteworthy. Although the use of
longitudinal data with lagged variables and mediators strength-
ens the plausibility of a causal link, it is still possible that poor
adherence or mental health leads to GBV. Violence and mental
health have a bidirectional relationship as shown through
longitudinal studies,®' although this evidence is scarce. GBV
and mental health could operate in a vicious cycle, mutually
affecting the other, to affect care engagement. Although
evidence consistently shows that violence leads to poor mental
health, it is possible that poor mental health could increase the
risk of violence or conflict in interpersonal relationships. A
second related limitation is our inability to show temporal
ordering of events. We included all women across all visits in
our analysis rather than selecting 3 time points to capture the
temporal ordering of GBV, mental health, and adherence. This
would have significantly reduced the number of observations
in the analysis and the time gap between violence and
adherence would be too long (eg, 1 year) for violence to
affect mental health and then adherence, which we believed
would occur in a shorter period. Indeed, we found that current,
but not previous, GBV is associated with poor care engage-
ment. Future studies could capture smaller intervals such as
every 3 months or daily to parse out the temporal ordering of
events. Third, our measure of GBV included both IPV and
violence from nonpartners. Given that IPV is the most common
form, it is likely that our measure of GBV is mostly capturing
IPV; however, future studies should separate out the 2 types of
violence to assess the same patterns hold. Finally, we relied on
self-reported measures of violence and adherence, subject to
recall and social desirability bias.

CONCLUSIONS

In summary, the results provide strong evidence that GBV
is associated with suboptimal engagement in HIV care and
treatment. This may occur through mental health pathways,
including depression, GAD, and PTSD symptoms. Food
insecurity did not modify the associations of GBV on adherence
and engagement in care. Interventions for WLHIV should strive
to reduce experiences of GBV while also addressing women’s
mental health to sustain progress toward improving HIV clinical
outcomes and prevent the spread of HIV.

ACKNOWLEDGMENTS
The authors thank the participants in the WIHS for
their contributions to the study overall and specifically to
this research.

REFERENCES

1. Crepaz N, Tang T, Marks G, et al. Viral suppression patterns among
persons in the United States with diagnosed HIV infection in 2014. Ann
Intern Med. 2017;167:446-447.

2. Crepaz N, Tang T, Marks G, et al. Durable viral suppression and
transmission risk potential among persons with diagnosed HIV infection:
United States, 2012-2013. Clin Infect Dis. 2016;63:976-983.

Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



SMIAGZIUMIPXZOBBAROATOAEIOYIASALLIKIPOOAEIEAHIOIN/AOAUM

VTXOMADUOINXYOHISABZIY A+ NIOITWNOIZTARY HARSHA AU AQ Sprel/wod mm| sfeuinols/:diy woij pspeojumoq

€20¢/¢T/L0 uo

J Acquir Immune Defic Syndr ¢ Volume 89, Number 2, February 1, 2022

Violence, Mental Health, and HIV Treatment

3.

4.

5.

20.

21.

22.

23.

24.

25.

USAID. United States Strategy to Prevent and Respond to Gender-Based
Violence Globally: 2016 Update. Washington, DC: USAID, 2016.
United Nations. Declaration on the Elimination of Violence against
Women. New York, NY: United Nations, 1993.

Watts C, Zimmerman C. Violence against women: global scope and
magnitude. Lancet. 2002;359:1232—-1237.

. Machtinger E, Wilson T, Haberer JE, et al. Psychological trauma and

PTSD in HIV-positive women: a meta-analysis. 4IDS Behav. 2012;16:
2091-2100.

. Smith SG, Basile KC, Gilbert LK, et al. National Intimate Partner and

Sexual Violence Survey (NISVS): 2010-2012 State Report. Atlanta, GE:
National Center for Injury Prevention and Control; 2017.

. Schafer KR, Brant J, Gupta S, et al. Intimate partner violence: a predictor

of worse HIV outcomes and engagement in care. AIDS Patient Care
STDS. 2012;26:356-365.

. Machtinger E, Haberer J, Wilson T, et al. Recent trauma is associated

with antiretroviral failure and HIV transmission risk behavior among
HIV-positive women and female-identified transgenders. AIDS Behav.
2012;16:2160-2170.

. Espino SR, Fletcher J, Gonzalez M, et al. Violence screening and viral

load suppression among HIV-positive women of color. AIDS Patient
Care STDS. 2015;29:S36-S41.

. Rose RC, House AS, Stepleman LM. Intimate partner violence and its

effects on the health of African American HIV-positive women. Psychol
Trauma Theor Res Pract Pol. 2010;2:311.

. Trimble DD, Nava A, McFarlane J. Intimate partner violence and

antiretroviral adherence among women receiving care in an urban
Southeastern Texas HIV clinic. J Assoc Nurses AIDS Care. 2013;24:
331-340.

. Siemieniuk RA, Krentz HB, Miller P, et al. The clinical implications of

high rates of intimate partner violence against HIV-positive women. J
Acquir Immune Defic Syndr. 2013;64:32-38.

. Hatcher AM, Smout EM, Turan JM, et al. Intimate partner violence and

engagement in HIV care and treatment among women: a systematic
review and meta-analysis. AIDS. 2015;29:2183-2194.

. Lichtenstein B. Domestic violence in barriers to health care for HIV-

positive women. AIDS Patient Care STDS. 2006;20:122—132.

. Maeri I, El Ayadi A, Getahun M, et al. “How can I tell?”” Consequences

of HIV status disclosure among couples in eastern African communities
in the context of an ongoing HIV “test-and-treat” trial. 4IDS Care. 2016;
28:59-66.

. Orza L, Bass E, Bell E, et al. In women’s eyes: key barriers to Women’s

access to HIV treatment and a rights-based approach to their sustained
well-being. Health Hum Rights. 2017;19:155.

. Conroy A, Leddy A, Johnson M, et al. “I told her this is your life”:

relationship dynamics, partner support and adherence to antiretroviral
therapy among South African couples. Cult Health Sex. 2017;19:
1239-1253.

. Hatcher A, Stockl H, Christofides N, et al. Mechanisms linking intimate

partner violence and prevention of mother-to-child transmission of HIV:
a qualitative study in South Africa. Soc Sci Med. 2016;168:130—139.
Conroy A, Tuthill E, Neilands T, et al. 4 Dyadic Investigation of
Relationship Dynamics and Depression in HIV-Infected Couples from
Malawi. Poster presented at the International AIDS Conference 23-27
July 2018. Amsterdam, Netherlands; 2018.

Pico-Alfonso MA, Garcia-Linares MI, Celda-Navarro N, et al. The
impact of physical, psychological, and sexual intimate male partner
violence on women’s mental health: depressive symptoms, posttraumatic
stress disorder, state anxiety, and suicide. J Womens Health. 2006;15:
599-611.

Martinez J, Hosek SG, Carleton RA. Screening and assessing violence
and mental health disorders in a cohort of inner city HIV-positive youth
between 1998-2006. AIDS Patient Care STDS. 2009;23:469-475.
Ellsberg M, Jansen HA, Heise L, et al. Intimate partner violence and
women’s physical and mental health in the WHO multi-country study on
women’s health and domestic violence: an observational study. Lancet.
2008;371:1165-1172.

Hahn JA, Samet JH. Alcohol and HIV disease progression: weighing the
evidence. Curr HIV/AIDS Rep. 2010;7:226-233.

Hinkin CH, Hardy DJ, Mason KI, et al. Medication adherence in HIV-
infected adults: effect of patient age, cognitive status, and substance
abuse. AIDS. 2004;18(suppl 1):S19.

Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

26.

217.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Arnsten JH, Demas PA, Grant RW, et al. Impact of active drug use on
antiretroviral therapy adherence and viral suppression in HIV-infected
drug users. J Gen Intern Med. 2002;17:377-381.

Lucas GM, Gebo KA, Chaisson RE, et al. Longitudinal assessment of the
effects of drug and alcohol abuse on HIV-1 treatment outcomes in an
urban clinic. AIDS. 2002;16:767-774.

Weiser SD, Sheira LA, Palar K, et al. Mechanisms from food insecurity
to worse HIV treatment outcomes in US women living with HIV. AIDS
Patient Care STDS. 2020;34:425-435.

National Research Council. Food Insecurity and Hunger in the United
States: An Assessment of the Measure. Washington, DC: National
Academies Press; 2006.

Diamond-Smith N, Conroy AA, Tsai AC, et al. Food insecurity and
intimate partner violence among married women in Nepal. J Glob
Health. 2019;9:010412.

Conroy AA, Cohen M, Frongillo E, et al. Food insecurity and violence in
a prospective cohort of U.S. women at risk or living with HIV. PLoS
One. 2019;14:¢0213365.

Hatcher AM, Stockl H, McBride RS, et al. Pathways from food
insecurity to intimate partner violence perpetration among peri-urban
men in South Africa. Am J Prev Med. 2019;56:765-772.

Hatcher AM, Weiser SD, Cohen CR, et al. Food insecurity and intimate
partner violence among HIV-positive individuals in rural Kenya. 4m J
Prev Med. 2021;60:563-568.

Weiser SD, Palar K, Frongillo EA, et al. Longitudinal assessment of
associations between food insecurity, antiretroviral adherence and HIV
treatment outcomes in rural Uganda. AIDS. 2014;28:115-120.

Young S, Wheeler AC, McCoy SI, et al. A review of the role of food
insecurity in adherence to care and treatment among adult and pediatric
populations living with HIV and AIDS. AIDS Behav. 2014;18:505-515.
Palar K, Sheira LA, Frongillo EA, et al. Longitudinal relationship
between food insecurity, engagement in care, and ART adherence among
US women living with HIV. 4IDS. 2013;28:35.

Leddy AM, Zakaras JM, Shieh J, et al. Intersections of food insecurity,
violence, poor mental health and substance use among US women living
with and at risk for HIV: evidence of a syndemic in need of attention.
PLoS One. 2021;16:¢0252338.

LeGrand S, Reif S, Sullivan K, et al. A review of recent literature on
trauma among individuals living with HIV. Curr HIV/AIDS Rep. 2015;
12:397-405.

Rees S, Silove D, Chey T, et al. Lifetime prevalence of gender-based
violence in women and the relationship with mental disorders and
psychosocial function. JAMA. 2011;306:513-521.

Walsh K, Keyes KM, Koenen KC, et al. Lifetime prevalence of gender-
based violence in US women: associations with mood/anxiety and
substance use disorders. J Psychiatr Res. 2015;62:7-13.

Adimora AA, Ramirez C, Benning L, et al. Cohort profile: the women’s
interagency HIV study (WIHS). Int J Epidemiol. 2018;47:393-394i.
Radloff LS. The CES-D scale a self-report depression scale for research
in the general population. Appl Psychol Meas. 1977;1:385-401.

Spitzer RL, Kroenke K, Williams JB, et al. A brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Intern Med. 2006;166:
1092-1097.

Ruggiero KJ, Del Ben K, Scotti JR, et al. Psychometric properties of
the PTSD checklist—civilian version. J Trauma Stress. 2003;16:
495-502.

Bickel G, Nord M, Price C, et al. Guide to Measuring Household Food
Security. Alexandria, VA: Food and Nutrition Service, USDA; 2000.
Frongillo EA. Validation of measures of food insecurity and hunger. J
Nutr. 1999;129:506S-509S.

Kelso GA, Cohen MH, Weber KM, et al. Critical consciousness, racial
and gender discrimination, and HIV disease markers in African American
women with HIV. AIDS Behav. 2014;18:1237-1246.

Dale S, Cohen M, Weber K, et al. Abuse and resilience in relation to
HAART medication adherence and HIV viral load among women
with HIV in the United States. AIDS Patient Care STDS. 2014;28:
136-143.

VanderWeele T. Explanation in Causal Inference: Methods for Media-
tion and Interaction. Oxford, UK: Oxford University Press; 2015.
Leddy AM, Weiss E, Yam E, et al. Gender-based violence and
engagement in biomedical HIV prevention, care and treatment: a scoping
review. BMC Public Health. 2019;19:897.

www.jaids.com | 157

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



€20¢/¢T/L0 uo

SMIAGZIUMIPXZOBBAROATOAEIOYIASALLIKIPOOAEIEAHIOIN/AOAUM

VTXOMADUOINXFOHISABZIYTN+BYNIOITWNOTZTARY HABSHIAAUE AQ Sprel/wod’ mm| sjeuinol//:dny wouj pspeojumoq

Conroy et al

J Acquir Immune Defic Syndr ¢ Volume 89, Number 2, February 1, 2022

S1.

52.

53.

54.

55.

56.

Cohen MH, Cook JA, Grey D, et al. Medically eligible women who do
not use HAART: the importance of abuse, drug use, and race. Am J
Public Health. 2004;94:1147-1151.

Zunner B, Dworkin SL, Neylan TC, et al. HIV, violence and women:
unmet mental health care needs. J Affect Disord. 2015;174:619-626.
Kendler KS, Karkowski LM, Prescott CA. Stressful life events and major
depression: risk period, long-term contextual threat, and diagnostic
specificity. J nervous Ment Dis. 1998;186:661-669.

Brown G, Harris T. Social Origins of Depression. London, UK: Free
Press; 1978.

Whittle HJ, Leddy AM, Shieh J, et al. Precarity and health: theorizing the
intersection of multiple material-need insecurities, stigma, and illness
among women in the United States. Soc Sci Med. 2020;245:112683.
Chin D, Myers HF, Zhang M, et al. Who improved in a trauma
intervention for HIV-positive women with child sexual abuse histories?
Psychol Trauma Theor Res Pract Pol. 2014;6:152.

158 | www.jaids.com

57.

58.

59.

60.

61.

Meade CS, Drabkin AS, Hansen NB, et al. Reductions in alcohol and
cocaine use following a group coping intervention for HIV-positive
adults with childhood sexual abuse histories. Addiction. 2010;105:
1942-1951.

Sikkema KJ, Hansen NB, Kochman A, et al. Outcomes from a group
intervention for coping with HIV/AIDS and childhood sexual abuse:
reductions in traumatic stress. AIDS Behav. 2007;11:49-60.

Marshall KJ, Fowler DN, Walters ML, et al. Interventions that address
intimate partner violence and HIV among women: a systematic review.
AIDS Behav. 2018;22:3244-3263.

Leddy AM, Sheira LA, Tamraz B, et al. Food insecurity is associated
with lower levels of antiretroviral drug concentrations in hair among a
cohort of women living with human immunodeficiency virus in the
United States. Clin Infect Dis. 2020;71:1517-1523.

Oram S, Khalifeh H, Howard LM. Violence against women and mental
health. Lancet Psychiatry. 2017;4:159—-170.

Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



