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Abstract

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 (e.g., mental health) and
structural (e.g., food insecurity) factors that mediate and moderate this association. GBV could
lead to poor mental health, which in turn impacts adherence, while food insecurity could worsen
the effect of GBV on engagement in care. This study uses data from the Women’s Interagency
HIV Study to address these gaps.

Methods: Women completed six assessments from 2013-16 on GBV, mental health, food
insecurity, adherence to antiretroviral therapy, and missed HIV care appointments in the past
six months. Multi-level logistic regression models estimated associations between GBV and
engagement in care, and whether associations were mediated by depression, generalized anxiety
disorder (GAD), and post-traumatic stress disorder (PTSD), and moderated by food insecurity.

Results: GBV was associated with higher odds of suboptimal adherence (AOR: 1.88; 95% ClI:
1.24-2.87) and missed appointments (AOR: 1.76; 95% CI: 1.16-2.67). The association between
GBV and adherence was mediated by depressive symptoms, GAD, and PTSD, accounting for
29.7%, 15.0% and 16.5% 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.

Keywords
gender-based violence; mental health; food insecurity; antiretroviral adherence

Introduction

Despite having effective antiretroviral therapy (ART), engagement in HIV care and
treatment remains suboptimal among U.S. women living with HIV (WLHIV).1:2 Gender-
based violence (GBV) is a critical barrier to engagement in HIV care among WLHIV. GBV
refers to violence perpetrated against an individual or 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 U.S. 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.8-13 A meta-analysis
found that IPV had a larger effect on ART adherence than stigma, financial constraints, and
pill burden.14
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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 medications1>-17, or due feelings of hopelessness.1819 GBV

is associated with depression and post-traumatic stress disorder (PTSD)29-2% and poor
mental health is linked with non-adherence to ART.2427 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 clinical outcomes (see Figure 1).8.14

It is also plausible that poverty and structural barriers such as food insecurity may worsen
the impact of GBV on engagement in care (Figure 1). Nearly half of WLHIV in the U.S.

are food insecure?®, defined as having limited access to food and ability to acquire food.2°
Prior research has also shown strong associations between GBV and food insecurity30-33 and
between food insecurity and suboptimal adherence.34-36 \WWomen 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 tradeoffs between spending limited resources on food
instead of on transport to pick up medications.3> Food insecure women are more vulnerable
to the negative impacts of GBV. In a qualitative study among WLHIV in the U.S., 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.37

To effectively reduce the impact of GBV on engagement in care, several gaps in knowledge
must be addressed. While the mental health pathways linking GBV to suboptimal
engagement in care have been described®14:37:38 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 engagement3’, 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 Interagency 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 post-traumatic stress disorder (PTSD). Mental health disorders affect many women who
have experienced GBV, which typically manifest as symptoms of depression, anxiety, and
PTSD.3240 Given our prior research3%:31 and the evidence base suggesting the importance
of food insecurity for HIV treatment outcomes for women34-36, we assessed whether the
association between GBV 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 versus food secure.
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Materials and methods

Study population and procedures

Measures

We used longitudinal data from WIHS, a multisite, prospective cohort study of U.S. women
at risk for or living with HIV (now continuing as the MACS/WIHS Combined Cohort
Study). Study procedures and eligibility criteria have been described elsewhere.*! Briefly,
WIHS participants were recruited to represent the demographic profiles of WLHIV in the
U.S. across 10 cities: Bronx, NY; Brooklyn, NY; Washington, D.C.; Chicago, IL; San
Francisco, CA; Chapel Hill, NC; Miami, FL; Birmingham, AL; Jackson, MS; Atlanta,

GA. Women completed interviewer-administered questionnaires every six 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 38-43), a module on food insecurity was added to the
questionnaire as part of the WIHS Food Insecurity Sub-Study. Food insecurity data were
collected over six study visits every six 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.

Primary explanatory variable—Gender-based violence was any sexual, physical, or
psychological violence in the past six 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, | mean them touching your sexual parts, you touching
their sexual parts, or sexual intercourse.” Response options were yes, no, don’t 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 | mean were you ever hurt by a person using an object or were you

ever slapped, hit, punched, kicked.” The two 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 seven items (yes/no) such as whether a partner “threatened to hurt
you or Kkill 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 measured
using the Center for Epidemiological Studies Depression (CES-D) scale*?, collected among
all WIHS women during the Food Insecurity Sub-study from April 2013 to April 2016
(visits 38-43). Anxiety was a continuous variable measured using the Generalized Anxiety
Disorder 7 (GAD-7) scale*3, 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 Sub-study among a subset of women
from April 2013 to April 2015 (visits 38-41). To reduce respondent burden, 25% of women
answered the PCL-S items at one of the four visits with the aim that 100% of women
would have a single measurement for PTSD across the four-visit period. We created a

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 February 01.
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cross-sectional dataset by collapsing the data collected across the four 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 U.S.
Household Food Security Survey Module (HFSSM)*®, consisting of 18 items asking about
the past six months (e.g., “We worried whether our food would run out before we got

money to buy more.”).48 Using the HFSSM scoring algorithm, we categorized 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 six months (100% of the time; 95-99% of

the time; 75-94% of the time; <75% of the time; | haven’t taken any of my prescribed
medications), and was captured from April 2013 to April16. Because a cutoff of 95% or
higher represents an optimal level of adherence*48, 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 six months that was not rescheduled (yes/no).

Covariates—Based on prior research in WIHS28:49 multivariable models adjusted

for annual household income (<$12,000, $12,001-$24,000, $24,001-$36,000, $36,001—
$75,000, >$75,000), race/ethnicity (non-Hispanic white, Hispanic, non-Hispanic black/
African American, or other), age (continuous 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 Sub-study. We examined the associations between current GBV reported in the
past six months with suboptimal adherence to ART and missed HIV care appointments
in the past six months. To assess the relative importance of current versus prior 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 prior
GBYV refers to a lagged visit six months before the current visit. We found that prior
GBV was not associated with current adherence to ART or missed appointments, and
thus, our final models only included current GBV as the primary explanatory variable.
To take full advantage of the longitudinal data, analysis models included data from all
visits. We used two-level logistic regression to model the association between GBV and
suboptimal engagement in care/treatment, with women as a random effect, adjusting for
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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 approximately 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?8, we estimated the mental health pathways through which GBV may affect
engagement in care/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.>0
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.>0

Sample characteristics

At the baseline visit (N=1,732), the mean age was 48 years old, 67% had a high school
education or less, 72% were non-Hispanic Black, and 28% reported being married (Table 1).
Across their lifetime, 62% of women reported ever experiencing GBV. At the baseline visit,
5.2% of women experienced sexual or physical violence, or psychological violence in the
past six 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 suboptimal adherence,
and 14% missed at least one care appointment in the past six months.

Suboptimal adherence to ART

In the unadjusted models, current experience of GBV was associated with suboptimal
adherence to ART in the past six months (Table 2). Prior GBV (i.e., lagged GBV) was

not associated with suboptimal adherence to ART as noted in the methods. 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% CI: 1.24-2.87). Adjusted models also
showed that for each one-unit increase in depression score, there was 1.04 higher odds

of suboptimal adherence (95% CI: 1.03-1.05). In addition, for each one-unit higher GAD
score, there was 1.06 higher odds of suboptimal adherence (95% CI: 1.04-1.08) and for each
one-unit increase in PTSD score, there was 1.40 higher odds of suboptimal adherence (95%
Cl: 1.13-1.74). Food insecurity did not modify the association between GBV and suboptimal
adherence (not included in models in Table 2).

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 February 01.
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Missed care appointments

In the unadjusted models, current GBV was associated with missing at least one HIV

care appointment in the past six months (Table 2). Prior 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% ClI: 1.16-2.67). 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 — 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: 1.03-1.07).
Food insecurity did not modify the association between GBV and missed care appointments.

Mediation analyses

Table 3 shows the total, direct, and indirect effects for each mediation model by the two
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 over 1700 WLHIV, GBV was independently associated

with suboptimal adherence to ART and at least one missed care visit. These findings are
consistent with two reviews, which found that women who experience violence are less
likely to adhere to ART and achieve viral suppression.14>1 Most studies have employed
cross-sectional designs, and did not utilize large, national samples of U.S. WLHIV, other
than a WIHS study that found that women who experienced any physical or sexual abuse
were less likely to be taking ART.%2 To assess the timing of GBV in relation to engagement
in care, we evaluated whether prior and current GBV predicts engagement in care and found
that only current GBV was predictive and therefore retained current GBV in our mediation
models. While we cannot rule out reverse causality, one explanation may be that that acute
experiences of GBV have more immediate effects on missed pills and appointments, as
opposed to prior experiences of GBV that occurred well before the event of non-adherence.

We also extend prior 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, since 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 GBYV triggers emotional distress and
depressive symptoms, causing forgetfulness to take medications and intentional missing

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 February 01.
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of pills and appointments.15:17:18.53 While prior research has not identified the exact time

of when symptoms of depression (or anxiety/PTSD) develop after a traumatic event, most
studies examine a period of 3 to 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 three weeks after a negative event, and another study found
that the majority of life events associated with major depression onset occurred within the
first month after the event.54:55 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 six-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. Prior work within WIHS has shown that GBV

and food insecurity are associated, and that food insecurity is associated with worse HIV
treatment outcomes.28:31 Around two-thirds of women who 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 while food insecurity is independently linked to both violence
and engagement in care, it plays less of a role in the association between the two. An
additional explanation, which we did not test, could be that food insecurity leads to violence,
which then leads to non-adherence via serial mediation. Similar relationships should be
examined for other dimensions of material need insecurities (e.g., housing instability, poor
access to health care, etc.) that may play an important role.5%

Our findings have important implications for programming. First, our findings suggest that
it may be insufficient to reduce women’s exposure to GBV if mental health is one of

the main mechanisms through which ART adherence is impacted. 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>7-59,
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.®0 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 (e.g., 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
non-adherence. Lastly, based on our finding that food insecurity did not worsen the
association between GBV and engagement in care, which could have signaled the need

to prioritize food insecure women, we recommend that violence interventions target all
WLHIV. However, interventions still need to consider the importance of food insecurity for
suboptimal adherence among WLHIV.52

Several limitations are noteworthy. While the use of longitudinal data with lagged variables
and mediators strengthens 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
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relationship as shown through longitudinal studies®2, although this evidence is scarce. GBV
and mental health could operate in a vicious cycle, mutually impacting the other, to affect
care engagement. While evidence consistently shows that violence leads to poor mental
health, it is possible that poor mental health could increase the risk for 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 three timepoints 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 (e.g., one year) for
violence to impact mental health and then adherence, which we believed would occur in a
shorter period. Indeed, we found that current, but not prior, GBV is associated with poor
care engagement. Future studies could capture smaller intervals such as every three months
or daily to parse out the temporal ordering of events. Third, our measure of GBV included
both IPV and violence from non-partners. 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 two types of violence to assess if 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 towards improving HIV clinical outcomes and prevent the spread of HIV.

Acknowledgments:

We acknowledge and thank the participants in the WIHS for their contributions to the study overall and specifically
to this research.

Funding Statement:

This study was funded by a Women’s Interagency HIV Study (WIHS) sub-study grant from the National Institute of
Mental Health, ROIMH095683, and a mentoring grant K24A1134326 (Sheri Weiser). Additional salary support for
Dr. Conroy was provided by P30AI1027763. Dr. Jain 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,
Anandi Sheth, 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 Tracey Wilson), U01-HL146202; Data Analysis and Coordination Center (Gypsyamber D’Souza,
Stephen Gange and Elizabeth Golub), U01-HL146193; Chicago-Cook County CRS (Mardge Cohen and Audrey
French), U01-HL146245; Chicago-Northwestern CRS (Steven Wolinsky), U01-HL146240; Northern California
CRS (Bradley Aouizerat, Jennifer Price, and Phyllis Tien), U01-HL146242; Los Angeles CRS (Roger Detels

and Matthew Mimiaga), U01-HL146333; Metropolitan Washington CRS (Seble Kassaye and Daniel Merenstein),
U01-HL146205; Miami CRS (Maria Alcaide, Margaret Fischl, 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; UNC CRS (Adaora Adimora), U01-HL146194. The
MW(CCS is funded primarily by the National Heart, Lung, and Blood Institute (NHLBI), with additional co-funding
from the Eunice Kennedy Shriver National Institute Of Child Health & Human Development (NICHD), National

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Conroy et al.

Page 10

Institute On Aging (NIA), National Institute Of Dental & Craniofacial Research (NIDCR), National Institute Of
Allergy And Infectious Diseases (NIAID), National Institute Of Neurological Disorders And Stroke (NINDS),

Na

tional 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

(N
of

IAAA), National Institute on Deafness and Other Communication Disorders (NIDCD), National Institute
Diabetes and Digestive and Kidney Diseases (NIDDK), National Institute on Minority Health and Health

Disparities (NIMHD), and in coordination and alignment with the research priorities of the National Institutes of

He

alth, Office of AIDS Research (OAR). MWCCS data collection is also supported by UL1-TR000004 (UCSF

CTSA), UL1-TR003098 (JHU ICTR), UL1-TR001881 (UCLA CTSI), P30-Al-050409 (Atlanta CFAR), P30-
Al-073961 (Miami CFAR), P30-Al-050410 (UNC CFAR), P30-Al-027767 (UAB CFAR), and P30-MH-116867

M

References
1.

10

11.

12.

13.

14.

15.

16.

iami CHARM).

Crepaz N, Tang T, Marks G, Hall HI. Viral suppression patterns among persons in the United
States with diagnosed HIV infection in 2014. Ann. Intern. Med 2017;167(6):446-447. [PubMed:
28785761]

. Crepaz N, Tang T, Marks G, Mugavero MJ, Espinoza L, Hall HI. Durable viral suppression and

transmission risk potential among persons with diagnosed HIV infection: United States, 2012-2013.
Clin. Infect. Dis 2016;63(7):976-983. [PubMed: 27358354]

. USAID. United States strategy to prevent and respond to gender-based violence globally: 2016

update. 2016.

. United Nations. Declaration on the Elimination of Violence against Women. 1993.
. Watts C, Zimmerman C. Violence against women: global scope and magnitude. The Lancet.

2002;359:1232-1237.

. Machtinger E, Wilson T, Haberer JE, Weiss D. Psychological trauma and PTSD in HIV-positive

women: a meta-analysis. AIDS Behav. 2012;16(8):2091-2100. [PubMed: 22249954]

. Smith SG, Basile KC, Gilbert LK, Merrick MT, Patel N, Walling M, Jain A. National intimate

partner and sexual violence survey (NISVS): 2010-2012 State report. 2017.

. Schafer KR, Brant J, Gupta S, Thorpe J, Winstead-Derlega C, Pinkerton R, Dillingham R Intimate

partner violence: a predictor of worse HIV outcomes and engagement in care. AIDS Patient Care
STDS. 2012;26(6):356-365. [PubMed: 22612519]

. Machtinger E, Haberer J, Wilson T, Weiss D. Recent trauma is associated with antiretroviral failure

and HIV transmission risk behavior among HIV-positive women and female-identified transgenders.
AIDS Behav. 2012;16(8):2160-2170. [PubMed: 22426597]

. Espino SR, Fletcher J, Gonzalez M, Precht A, Xavier J, Matoff-Stepp S. Violence screening
and viral load suppression among HIV-positive women of color. AIDS Patient Care STDS.
2015;29(S1):S36-S41. [PubMed: 25561308]

Rose RC, House AS, Stepleman LM. Intimate partner violence and its effects on the health of
African American HIV-positive women. Psychological trauma: Theory, research, practice, and
policy. 2010;2(4):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(4):331-340. [PubMed: 23790276]

Siemieniuk RA, Krentz HB, Miller P, Woodman K, Ko K, Gill MJ. The clinical implications of
high rates of intimate partner violence against HIV-positive women. JAIDS Journal of Acquired
Immune Deficiency Syndromes. 2013;64(1):32-38. [PubMed: 23714742]

Hatcher AM, Smout EM, Turan JM, Christofides N, Stocki H. Intimate partner violence and
engagement in HIV care and treatment among women: A systematic review and meta-analysis.
AIDS. 2015;29(16):2183-2194. [PubMed: 26353027]

Lichtenstein B Domestic violence in barriers to health care for HIV-positive women. AIDS Patient
Care STDS. 2006;20(2):122-132. [PubMed: 16475893]

Maeri |, El Ayadi A, Getahun M, Charlebois E, Akatukwasa C, Tumwebaze D, Itiakorit H, Owino
L, Kwarisiima D, Ssemmondo E. “How can | tell?” Consequences of HIV status disclosure among
couples in eastern African communities in the context of an ongoing HIV “test-and-treat” trial.
AIDS Care. 2016;28(sup3):59-66. [PubMed: 27421052]

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Conroy et al.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Page 11

Orza L, Bass E, Bell E, Crone ET, Damji N, Dilmitis S, Tremlett L, Aidarus N, Stevenson J,
Bensaid S. 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(2):155. [PubMed: 29302173]
Conroy A, Leddy A, Johnson M, Ngubane T, van Rooyen H, Darbes L. ‘I told her this is your
life’: relationship dynamics, partner support and adherence to antiretroviral therapy among South
African couples. Culture, Health & Sexuality. 2017;19(11):1239-1253.

Hatcher A, Stockl H, Christofides N, Woollett N, Pallitto C, Garcia-Moreno C, Turan J.
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. [PubMed: 27643847]
Conroy A, Tuthill E, Neilands T, Johnson M, Mkandawire J. A 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.

Pico-Alfonso MA, Garcia-Linares Ml, Celda-Navarro N, Blasco-Ros C, Echeburua E, Martinez
M. 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(5):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(6):469-475. [PubMed: 19519231]

Ellsberg M, Jansen HA, Heise L, Watts CH, Garcia-Moreno C. 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. The Lancet. 2008;371(9619):1165-1172.

Hahn JA, Samet JH. Alcohol and HIV disease progression: weighing the evidence. Curr. HIV/
AIDS Rep 2010;7(4):226-233. [PubMed: 20814765]

Hinkin CH, Hardy DJ, Mason KI, Castellon SA, Durvasula RS, Lam MN, Stefaniak M. Medication
adherence in HIV-infected adults: effect of patient age, cognitive status, and substance abuse.
AIDS (London, England). 2004;18(Suppl 1):S19.

Arnsten JH, Demas PA, Grant RW, Gourevitch MN, Farzadegan H, Howard AA, Schoenbaum EE.
Impact of active drug use on antiretroviral therapy adherence and viral suppression in HIV-infected
drug users. J. Gen. Intern. Med 2002;17(5):377-381. [PubMed: 12047736]

Lucas GM, Gebo KA, Chaisson RE, Moore RD. Longitudinal assessment of the effects of drug
and alcohol abuse on HIV-1 treatment outcomes in an urban clinic. AIDS. 2002;16(5):767-774.
[PubMed: 11964533]

Weiser SD, Sheira LA, Palar K, Kushel M, Wilson TE, Adedimeji A, Merenstein D, Cohen M,
Turan JM, Metsch L. Mechanisms from Food Insecurity to Worse HIV Treatment Outcomes in US
Women Living with HIV. AIDS Patient Care STDS. 2020;34(10):425-435. [PubMed: 32941054]
National Research Council. Food insecurity and hunger in the United States: An assessment of the
measure. National Academies Press; 2006.

Diamond-Smith N, Conroy AA, Tsai AC, Nekkanti M, Weiser SD. Food insecurity and intimate
partner violence among married women in Nepal. Journal of Global Health. 2018;In Press.
Conroy AA, Cohen M, Frongillo E, Tsai A, Wilson T, Wentz E, Adimora A, Merenstein D,
Ofotokun I, Metsch L, Kempf M-C, Adedimeji A, Turan J, Tien P, Weiser S. Food insecurity

and violence in a prospective cohort of U.S. women at risk or living with HIV. PLoS One.
2019;14(3):e0213365. [PubMed: 30840700]

Hatcher AM, Stdckl H, McBride R-S, Khumalo M, Christofides N. Pathways from food insecurity
to intimate partner violence perpetration among peri-urban men in South Africa. Am. J. Prev. Med
2019;56(5):765—772. [PubMed: 30905482]

Hatcher AM, Weiser SD, Cohen CR, Hagey J, Weke E, Burger R, Wekesa P, Sheira L, Frongillo
EA, Bukusi EA. Food insecurity and intimate partner violence among HIV-positive individuals in
rural Kenya. Am. J. Prev. Med 2021;60(4):563-568. [PubMed: 33012622]

Weiser SD, Palar K, Frongillo EA, Tsai AC, Kumbakumba E, dePee S, Hunt PW, Ragland

K, Martin J, Bangsberg DR. Longitudinal assessment of associations between food insecurity,
antiretroviral adherence and HIV treatment outcomes in rural Uganda. AIDS. 2014;28:115-120.
[PubMed: 23939234]

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Conroy et al.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

5L

52.

53.

Page 12

Young S, Wheeler AC, McCoy SI, Weiser SD. A review of the role of food insecurity in adherence
to care and treatment among adult and pediatric populations living with HIVV and AIDS. AIDS
Behav. 2014;18(5):505-515. [PubMed: 24469223]

Palar K, Sheira LA, Frongillo EA, Kushel MB, Wilson TE, Conroy A, Adedimeji A, Merenstein
D, Cohen MH, Wentz EL, Adimora AA, Ofotokun I, Metsch L, Turan JM, Tien PC, SD W.
Longitudinal Relationship between Food Insecurity, Engagement in Care, and ART Adherence
among US Women Living with HIV. AIDS. Under Review

Leddy AM, Zakaras JM, Shieh J, Conroy AA, Ofotokun I, Tien PC, Weiser SD 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. In Press.

LeGrand S, Reif S, Sullivan K, Murray K, Barlow ML, Whetten K. A review of recent literature on
trauma among individuals living with HIV. Curr. HIV/AIDS Rep 2015;12(4):397-405. [PubMed:
26419376]

Rees S, Silove D, Chey T, Ivancic L, Steel Z, Creamer M, Teesson M, Bryant R, McFarlane

AC, Mills KL. Lifetime prevalence of gender-based violence in women and the relationship with
mental disorders and psychosocial function. JAMA. 2011;306(5):513-521. [PubMed: 21813429]
Walsh K, Keyes KM, Koenen KC, Hasin D. Lifetime prevalence of gender-based violence in US
women: associations with mood/anxiety and substance use disorders. J. Psychiatr. Res 2015;62:7—
13. [PubMed: 25648384]

Adimora AA, Ramirez C, Benning L, Greenblatt RM, Kempf M-C, Tien PC, Kassaye SG, Anastos
K, Cohen M, Minkoff H. Cohort profile: the women’s interagency HIV study (WIHS). Int. J.
Epidemiol 2018;47(2):393-394i. [PubMed: 29688497]

Radloff LS. The CES-D scale a self-report depression scale for research in the general population.
Appl. Psychol. Meas 1977;1(3):385-401.

Spitzer RL, Kroenke K, Williams JB, Léwe B. A brief measure for assessing generalized anxiety
disorder: the GAD-7. Arch. Intern. Med 2006;166(10):1092-1097. [PubMed: 16717171]
Ruggiero KJ, Del Ben K, Scotti JR, Rabalais AE. Psychometric properties of the PTSD Checklist
—Civilian version. J. Trauma. Stress 2003;16(5):495-502. [PubMed: 14584634]

Bickel G, Nord M, Price C, Hamilton W, Cook J. Guide to measuring household food security.
Revised; 2000.

Frongillo EA. Validation of measures of food insecurity and hunger. The Journal of nutrition.
1999;129(2):506S-509S. [PubMed: 10064319]

Kelso GA, Cohen MH, Weber KM, Dale SK, Cruise RC, Brody LR. Critical consciousness, racial
and gender discrimination, and HIV disease markers in African American women with HIV. AIDS
Behav. 2014;18(7):1237-1246. [PubMed: 24077930]

Dale S, Cohen M, Weber K, Cruise R, Kelso G, Brody L. 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(3):136-143. [PubMed: 24568654]

Conroy AA, Cohen MH, Frongillo EA, Tsai AC, Wilson TE, Wentz EL, Adimora AA, Merenstein
D, Ofotokun I, Metsch L. Food insecurity and violence in a prospective cohort of women at risk
for or living with HIV in the US. PL0S One. 2019;14(3).

VanderWeele T Explanation in causal inference: methods for mediation and interaction. Oxford
University Press; 2015.

Leddy AM, Weiss E, Yam E, Pulerwitz J. Gender-based violence and engagement in biomedical
HIV prevention, care and treatment: a scoping review. BMC Public Health. 2019;19(1):897.
[PubMed: 31286914]

Cohen MH, Cook JA, Grey D, Young M, Hanau LH, Tien P, Levine AM, Wilson TE. Medically
eligible women who do not use HAART: the importance of abuse, drug use, and race. Am. J.
Public Health 2004;94(7):1147-1151. [PubMed: 15226135]

Zunner B, Dworkin SL, Neylan TC, Bukusi EA, Oyaro P, Cohen CR, Abwok M, Meffert SM.
HIV, violence and women: unmet mental health care needs. J. Affect. Disord 2015;174:619-626.
[PubMed: 25574781]

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 February 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Conroy et al.

54.

55.
56.

57.

58.

59.

60.

61.

62.

Page 13

Kendler KS, Karkowski LM, Prescott CA. Stressful life events and major depression: risk period,
long-term contextual threat, and diagnostic specificity. The Journal of nervous and mental disease.
1998;186(11):661-669. [PubMed: 9824167]

Brown G, Harris T. Social origins of depression. London: Free Press; 1978.

Whittle HJ, Leddy AM, Shieh J, Tien PC, Ofotokun I, Adimora AA, Turan JM, Frongillo

EA, Turan B, Weiser SD. 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. [PubMed: 31760320]

Chin D, Myers HF, Zhang M, Loeb T, Ullman JB, Wyatt GE, Carmona J. Who improved in

a trauma intervention for HIV-positive women with child sexual abuse histories? Psychological
Trauma: Theory, Research, Practice, and Policy. 2014;6(2):152.

Meade CS, Drabkin AS, Hansen NB, Wilson PA, Kochman A, Sikkema KJ. Reductions in alcohol
and cocaine use following a group coping intervention for HIV-positive adults with childhood
sexual abuse histories. Addiction. 2010;105(11):1942-1951. [PubMed: 20840176]

Sikkema KJ, Hansen NB, Kochman A, Tarakeshwar N, Neufeld S, Meade CS, Fox AM. Outcomes
from a group intervention for coping with HIVV/AIDS and childhood sexual abuse: reductions in
traumatic stress. AIDS Behav. 2007;11(1):49-60. [PubMed: 16858634]

Marshall KJ, Fowler DN, Walters ML, Doreson AB. Interventions that address intimate partner
violence and HIV among women: a systematic review. AIDS Behav. 2018;22(10):3244-3263.
[PubMed: 29313192]

Leddy AM, Sheira LA, Tamraz B, Sykes C, Kashuba AD, Wilson TE, Adedimeji A, Merenstein
D, Cohen MH, Wentz EL. 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(6):1517-1523. [PubMed: 31608363]

Oram S, Khalifeh H, Howard LM. Violence against women and mental health. The Lancet
Psychiatry. 2017;4(2):159-170. [PubMed: 27856393]

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 February 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnue Joyiny

Conroy et al.

Predictors

Gender-based

violence
(physical, sexual,
and psychological
abuse)

Figurel.

Mediators/moderators

Mental health
(depression, post-
traumatic stress
disorder, anxiety)

Food insecurity

Page 14

Health behaviors

Engagementin

HIV care
(ART adherence,
missed visits)

Mechanisms linking gender-based violence with engagement in HIV care and treatment

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 February 01.



Page 15

Conroy et al.

Author Manuscript

‘TalqeL

Author Manuscript

(Sv1'0e) 8L
(%z'vT) 9€T
(%71'99) 090'T
(%v'LT) 20g
(%L°€T) 92T
(%6'9T) €8T
(%e'se) 625
(%0€T) 212
(%6'vT) 2ve
(%S'ST) 252
(%2'95) €26

(%z'q) 58
(%9'19) T20'T
(%2'82) 681
(%T°29) TIT'T
(%) 0L
(%.'8) 8€T
(%0°TT) vLT
(%€'2e) vse
(%L2°€5) €58

(%6'2) 87
(%9'12) 98T'T
(%LvT) vre
(%8'0T) 8LT

(1'6) 8L
(as) ves N 1o (%) N

(YOI ‘uelpaw ‘sieak) | ¥y uo awn Jo yibua
syuswiutodde ojuljd +T PassIAl
peo [eJIA 3]qe1318pUN
(9%56>) 1HV 01 8duaiaype [ewndogns
(ou/sak) JapJosIp ssalis d1lewNe.}-1s0d
(ou/sak) sapiosip A1aIxue pazijelauss
(ouysak) swordwAs anissaidag
A111n2as pooy moj A1ap
A)1ngas pooy Mo
Aindas pooy jeulbrey
A1anaas pooy ybiH
snyels A11ndasul poo4
89UBJOIA paseq-1apuab Juadal Auy
39UB|0IA Paseg-1apuab awiiayl| Auy
paie
Jaybiy Jo uoneanpa jooyas ybiH
Jaybiy 40 T00S.$
00052-T009¢$
0009€-T00¥C$
000%72-1002T$
$s8] 10 0002T$
awWooul pjoyasnoy [enuuy
1Yo
oelg
oluedsiH
1Y d1uedsiH-UoN
Auoruyie/eoey
aby
8|qerren

(z€2'T=N) a1dwes Apms ay Joj sonsiels aAndudseq

Author Manuscript

Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 February 01.



Page 16

Conroy et al.

*1 4V UO W1} pUe ‘snyels [elLiew ‘uo1eanps ‘Alo1uys/aoel ‘awooul ‘sniels juswiAojdwa ‘NsIA e abe 1oy pa)j0uod sjapow paisnipy

0€8°0 (ee7-080)€0T 998  OVT'0 (05 T-¥60)6T'T 668 swoydwAs as1d

100°0> (L0T-€0T)S0'T (9529) 60.T  T100°0> (L0T-%0'T) 90T (99v9) seLT swoydwAs avo

100°0> (€0T-T0T)€0°T (¥229) 90T  100°0> (¥0'T-20T) €0'T (rzv9) zeLT  swoydwAs anissaidaQ
sioIpap

8000 (292-9TT)9L'T (T€29) 90T  T100'0> (00'€-0€T) L6'T (0EY9) ZELT ~ IUBJOIA Pased-Iapuas)
a/qeLien Aiojeueldxg

SjusuwUToddY 818 ATH PISSIN -¢ SISA[eUY

2000 WLT-€TT) OV'T €08 9000 (65'T-80T) TET or8 swoidwAs as.Ld

100°0> (80'T-¥0'T)90'T (9089) 2T9T  100°0> (80'T-€0T)SO'T (2869) 29T swoydwAs Qvo

100°0> (S0T-€0T)¥O'T (26T2) 999T  T00°0> (S0T-€0T)¥0'T (¥evL) 069T  swodwiAs anissaideq
siopelpap

€000 (28C-v2'1) 88T (€022) 599T  €00°0 (z82-€21) 981 (8v2) 689T  9UBJOIA Pased-1apuaD)
a/qeLien Aiojeuejaxg

TV 01 30UaIsypy [ewndoqns 1T SISAety

d (12 %s6) (1S uos o) d (1D %S6) o1rey sppo  (S¥s1A uos lod) ajoelfen
ol1rey sppo pesnipy  uswomanbiun uawomanbiun

9T0Z-£T0Z ‘sorels panun :Apnis AlH Aousbelsiu)
S,UsWOAA U1 Ul Juswieal] pue aled AlH ul Juswabebu3 pue adUd|0IA pPaseg-Iapuas) Usamiaq SUOIIRIN0SSY Bululuex3 s|opojA uolssalbay onsifo]

‘¢ slqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 February 01.



Page 17

Conroy et al.

"4/ UO W1} pue ‘sniels [elLiew ‘uoieanps ‘Aloluyia/aoed ‘awooul ‘sniels JuswAojdwa ‘NUsIA Je abe 104 Pa)j0aU0D S[apoW |1V “3]qeLieA Buiieipaw Yyoea 10y UnJ 819Mm S[apow Jojeipaw sieledas

%89'6T 170 €70 50 Japiosip A1dIXUE PazijelausD)
%ET'ST Zro S0 ) swoydwiAs anissaidaq
poIBIPS I\ UOIIOdOIY  UOITeIn0SSY 199.IpU|  LOIRI0SSY 108110 UOITRIOOSSY [e10) SPPOIN JOTRIBO N

SIBWIUDAdY 3R ATH PSSTN PUe 30U [0IA PSeq-Bpled) UsamiBy U0ITRROSSY ¢ SEARUY

%¥S9T 810 060 80T J19PJOSIP SS8.1S d1jewne.}-1sod
%E0'ST 110 €9°0 vL0 13paosip Aja1xue pazifelaus
%EL'6C 8T'0 0 650 swoydwAs anissaida@
PaleIpd N UOI1I0d0Id  UOITRIO0SSY J0941pU|  UOIRIOSSY 10911Q  UOIRI0SSY [eloL SPPOIN Jorelpe N

TdV 01950 BUPY [EWNdoqns pUe s0UBOIA PaSEq-Jeples) UsamB( UOITeP0ssY T SEARRUY

JUBLWIeaI] pue 31eD AH Ul Juswabelug pue aoua|oIA Paseg-1apuas) Usamlag UOIRID0SSY ayl Ul L3[esH [elusiAl 1o s10ay3 Bunelpsin

‘€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 February 01.



	Abstract
	Introduction
	Materials and methods
	Study population and procedures
	Measures
	Primary explanatory variable
	Mental health mediators
	Food insecurity as a moderator
	Primary outcome variables (engagement in HIV care and treatment)
	Covariates

	Analysis

	Results
	Sample characteristics
	Suboptimal adherence to ART
	Missed care appointments
	Mediation analyses

	Discussion
	Conclusions

	References
	Figure 1.
	Table 1.
	Table 2.
	Table 3.



