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EPIGRAPH

“The idea that some lives matter less is the root of all that
is wrong with the world.”
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ABSTRACT OF THE DISSERTATION

Assessing the role of alcohol and intimate partner violence on HIV care and viral
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Background: HIV, alcohol use and intimate partner violence (IPV) are

critical interrelated public health issues in the Rakai region of Uganda. There is a
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growing evidence base that suggests that alcohol use adversely impacts HIV
tfreatment outcomes. Findings regarding the effects of alcohol use on viral
suppression have been inconclusive. Similarly, experiencing IPV is also associated
with poor treatment outcomes. Although IPV and alcohol use are frequently co-

occurring, their combined effects on treatment outcomes has not been explored.

Objective: To assess how alcohol use and IPV independently (aims 1 and 2,
respectively) and as co-occurring issues (aim 3) relate to HIV tfreatment outcomes
among persons living with HIV (PLWH) participating in the Rakai Community

Cohort Study (RCCS).

Methods: Data from two consecutive rounds (2017-2020) of the RCCS, a
prospective population-based HIV surveillance study, were analyzed.
Multivariable models were built to explore associations between past year
alcohol use, IPV and current ART use and viral suppression (<=1000 copies/mL) To
explore the relationship between alcohol use and the HIV treatment outcomes
(aim 1), Generalized Estimating Equations were built to adjust for correlations from
within person observations at two visits with analyses run overall and stratified by
sex. Prospective associations between IPV and the HIV outcomes among women
were explored using logistic regression models weighted with inverse probability
weights (aim 2). Mediation and moderation analyses were performed to explore

temporal pathways between IPV, alcohol use and the HIV outcomes (aim 3).

xViii



Results: For aim 1, the sample consisted of 3,823 PLWH. Alcohol use was
associated with significantly worse treatment outcomes among women but not
men. Among alcohol users, experiencing alcohol-related consequences was
associated with worse outcomes among men but not women. In aim 2, among
women reporting past year sexual activity at baseline (n=1,923), experiencing IPV
was not associated with worse tfreatment outcomes. None of the mediating or

moderated pathways explored in aim 3 were significant.

Conclusions: Alcohol use should be a target of intervention to improve HIV
tfreatment outcomes. Given the frequent co-occurrence of HIV, alcohol use and
IPV in this setting more research is needed to understand how these variables

relate
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INTRODUCTION

Uganda has one of the highest rates of per capita alcohol consumption in
the world (1). In the fishing villages along the Rakai/Masaka border, where the
greatest burden of HIV in Uganda exists (median HIV prevalence is 42%), heavy
drinking is common among alcohol users, with 52% of women and 62% of men
self-reporting consumption of unsafe levels of alcohol (2, 3). Alcohol use is also
common among persons living with HIV (PLWH); a community survey In Rakai
found that 57% of PLWH reported past year alcohol use (2, 4). At the same time,
in Rakai, nearly half (49.8%) of women report having experienced some form of
intimate partner violence (IPV) (defined as physical, sexual or verbal violence

from an intimate partner) in their lifetime (5).

Extensive global health research suggests HIV infection, alcohol use and IPV
are critical interrelated public health issues. In many settings, alcohol use has been
linked to violent behavior and increased engagement in risky sexual behavior
(e.g.. condomless sex), both of which increase risk for HIV infection (6, 7). IPV can
increase risk of HIV infection directly (e.g., forced intercourse) and indirectly (e.g.
reduced ability to safely negotiate condom use)(8). HIV prevalence in Rakai is
three times higher (19.7%) than the national average (6.2%)(9). IPV is also common
(10) and associated with both alcohol use and HIV incidence (3, 7, 11). While
there is substantial evidence that alcohol use and IPV increase risk for HIV

acquisition (10, 12, 13), less is known about associations between IPV and alcohol



use and the HIV care and treatment continuum. There is also a paucity of data
exploring the likely synergistic effects of co-occurring alcohol use and IPV on
these outcomes in this setting, despite evidence that alcohol use by one or both
partners often precedes instances of IPV (14). Evidence from Rakai and
elsewhere in sub-Saharan Africa (SSA) suggests the relationship between HIV and
IPV is bidirectional; IPV is a risk factor for HIV and rates of IPV among HIV-positive
women are higher than their HIV-negative counterparts (15-20). The role of
alcohol use as a driver of the HIV epidemic in this context is also well established
by quantitative and qualitative data (11, 21-23). A number of theories describing

the bidirectional relationships between HIV, IPV and alcohol use exist (24-28).

In the era of test and treat, which are the current freatment guidelines in
Uganda, HIV treatment is initiated at the time of HIV positive diagnosis, reducing
barriers in linkage to care and treatment initiation. This dissertation examines the
effects of alcohol use and experiences of IPV (independently and together) on

the HIV treatment cascade at two points: current ART use and viral suppression.

The following comprise the specific research aims for this dissertation:

Aim 1 (Chapter 1). Estimate associations between past year alcohol use

and experiencing alcohol-related consequences (e.g., unsteady gait, shaky



hands the morning after drinking) in the past year and HIV freatment outcomes

among PLWH residing in Rakai.

Aim 2. (Chapter 2) Estimate prospective associations between past year
IPV and HIV treatment outcomes among women living with HIV (WLWH) residing

in Rakai.

Aim 3. (Chapter 3) Explore how alcohol use and IPV together are related to
HIV treatment outcomes through prospective mediated and moderated

pathway analyses.

Each chapter is written as a standalone manuscript with its own abstract,
infroduction, methods, results and discussion. The achievement of these aims was
facilitated by access to data collected from the two most recent rounds of the
parent study, The Rakai Community Cohort Study (RCCS), which is funded through
the following mechanisms: NIAID (5UO0TAITO0031, Pl: Gray), NICHD (5RO1HDO70769;

Pl: Wawer), NIMH (5R0TMH099733; Pl: Wawer) and Gates Foundation.

Background on RCCS Dataset

Study Setting: Rakai is a rural district in the central region of Uganda with a

population of 518,008 residents (2014 census)(29). The first AIDS case in Uganda



was diagnosed in Rakai in 1982 and it remains one of the areas most heavily
affected by HIV in the country. Today, HIV prevalence within the district varies
substantially with the fishing villages, considered HIV hotspots, approaching 42%
prevalence; overall the district prevalence (19.7%) is more than three times the
national prevalence (6.2%)(3, ?). The early presence of AIDS in Rakai prompted
the establishment of the Rakai Health Sciences Program (RHSP) in 1987 through a
collaborative partnership between Makerere University, Columbia University,
Johns Hopkins University, the International Centre for Excellence Research (ICER)
and the Division of Inframural Research at the National Institutes of Allergy &

Infectious diseases (NIAID). In 1994, RHSP established the RCCS.

Data sources: The RCCS is the parent study of the proposed research. RCCS
is a longitudinal population based open-cohort study that collects household
health data annually in 40 communities throughout the district. The survey cycle
is continuous, with each round of data collection in a given community typically
happening 12-18 months apart. Although the RCCS is a longitudinal study,
variables of interest were only added in the two most recent rounds, precluding
the inclusion of additional rounds of data in our analysis. For this reason, analysis
was restricted to rounds 18 (Aug. 2016-May 2018) and 19 (May 2018-November
2020). First, a household census is conducted in each community and the
population is enumerated. All consenting adults (15-49 years of age) are eligible

for study participation. The survey collects data on sociodemographic



characteristics, healthcare utilization, sexual networks and behavioral
characteristics for members of included households and offers HIV testing.
Additional details on the RCCS study design and implementation have been

detailed by Wawer et al. (30).

Data collection/consent: RCCS data collectors are fluent in the local
language, Luganda, and have received training in research ethics. Surveys are
conducted by researchers who are the same sex as the participant. Data is
collected on electronic tabletfs. Written informed consent is obtained from all
participants prior to participation. In addition to the survey, participants are asked
to provide a sample for HIV testing and provided with HIV counseling and testing
services. If an individual tests positive they are offered ART initiation. Viral load
data is collected by lab technicians at laboratories throughout the district every

six months as part of routine monitoring for PLWH currently on ART.

Significance of this Research

This dissertation addresses multiple pervasive interrelated public health issues in
Uganda (harmful alcohol use, IPV and poor HIV treatment oufcomes) and

addresses critical gaps in the literature.



A. Alcohol use and IPV are both independently associated with delays
throughout the HIV care continuum

Antiretroviral therapy (ART) can reduce an individual’s HIV viral load to a
level that is undetectable (i.e. virally suppressed), significantly diminishing the
likelihood of HIV transmission (31). After a number of clinical trials demonstrated
the efficacy of treatment as prevention (TasP) (32-34), the Joint United Nations
Programme on HIV/AIDS (UNAIDS) unveiled its current HIV prevention framework:
the 95-95-95 targets. This framework aims to achieve 95% coverage at three steps
in the HIV care continuum by 2030: (1) 25% of those infected aware of their status,
(2) 95% of PLWH who are aware of their status are on ART and (3) 5% of those on
ART achieving viral suppression. Achieving timely linkage to ART and viral
suppression among PLWH is imperative to secondary HIV prevention efforts and
good HIV treatment outcomes. Achieving viral suppression in Rakai is especially
critical to prevention efforts because the HIV epidemic is generalized and hyper-
endemic (prevalence >15%), self-reported condom use in primary partnerships is
low and having mulfiple concurrent sexual partners is common. The literature
(which has primarily come from high income countries) suggests that alcohol use
and IPV are both independently associated with delays throughout the HIV care
continuum (35-39). However, there is a dearth of literature on how alcohol use
and IPV impact engagement in the HIV care continuum in Uganda and a paucity
of data (globally) on the combined effects of alcohol use and IPV on HIV care

and treatment outcomes. Given that IPV frequently occurs in the context of



alcohol use (7), determining if alcohol use and IPV have an additive effect on HIV
care and treatment outcomes may inform if IPV should be addressed in

interventions addressing alcohol use among PLWH in this setting-[=

B. The use of virologic outcomes to monitor viral suppression is novel in this setting

While the existing literature has consistently found an association between
alcohol use and decreased engagement and retentfion in the HIV care
continuum (37, 40-42), findings on the effect of alcohol use on disease progression
(using either immunologic and virologic markers) have been mixed and
inconclusive, warranting additional research (15, 43, 44). To date, most research
examining the effects of alcohol use on HIV disease progression in SSA have relied
on immunological monitoring (CD4 T-cell count) for HIV (41, 43, 45, 46). In recent
years, a consensus has emerged that when feasible, virologic monitoring should
be implemented to monitor HIV disease progression because identifying virologic
failure is critical to accurate identification of ART treatment failure(47). By using
virologic outcomes, findings from this work can provide more accurate estimates

of associations between alcohol use, IPV and treatment failure in Uganda (47).



CHAPTER 1: Alcohol use and alcohol-related consequences are associated with
poor HIV care and poor treatment outcomes among persons living with HIV in the

Rakai region of Uganda

Abstract

Background: Alcohol use is common among persons living with HIV in
Uganda and associated with poor HIV care and treatment outcomes; findings
regarding the relationship between alcohol use and viral suppression have been
less conclusive. To date, most research examining the effects of alcohol use on

HIV treatment outcomes in Africa have relied on immunological monitoring.

Methods: Data from two consecutive rounds (2017-2020) of the Rakai
Community Cohort Study, a prospective population-based HIV surveillance study
in the Rakai region, Uganda, were analyzed. Multivariable models (GEE) were
used to estimate longitudinal associations between alcohol use and alcohol-
related consequences and HIV treatment outcomes (current antiretroviral
therapy use (ART) and viral suppression) for the overall sample and stratified by

sex, adjusting for repeated measurement.

Results: The sample consisted of 3,823 persons living with HIV. Over half (55%)
of participants reported past year alcohol use at baseline; 37.8% of alcohol users

reported at least one related negative consequence, such as falling down or



shaky hands the morning after drinking. A greater proportion of non-drinkers
(compared to drinkers) were represented in both treatment outcomes. Past year
alcohol use was significantly associated with decreased odds of current ART use
and viral suppression. Among male alcohol users, experiencing alcohol-related
consequences was significantly associated with decreased odds of current ART
use and viral suppression. For any alcohol use, a significant natural indirect effect

supported mediation by ART use in the overall sample.

Conclusions: Alcohol use is adversely associated with current ART use and
viral suppression. Findings related to viral load suggest that ART may mediate the
relationship between alcohol use and viral suppression. Alcohol consumption
should be a target of intervention among persons living with HIV in Uganda to

improve care continuum outcomes and support secondary prevention efforts.

Key words: Uganda, Alcohol, HIV care continuum, viral suppression, tfreatment

adherence



Infroduction

More than half (52.6%) of Uganda’s citizens aged 15 years and older
consume alcohol, and its use is a major public health concern (1). Among those
who drink alcohol, 56.9% consume at least 60 grams (equivalent to six standard
drinks) or more of unmixed alcohol on at least one occasion in the past 30 days
(1) and per capita annual consumption is 50% higher than the average individual
for the WHO Africa region (9.5 liters compared to 6.3 liters) (1). In Uganda there
are also pronounced differences in alcohol use by gender with men being more
likely consume alcohol and to engage in heavy drinking. Two-thirds of men
(68.8%) who use alcohol report engaging in heavy episodic drinking (defined as
at least 60 grams of pure alcohol on at least one occasion in the past 60 days)
while only one-third of women (32.6%) who drink alcohol report this same behavior
(1). Men in Uganda are also more likely to report experiencing consequences
related to their alcohol use, such as drinking on the job or getting into a fight while
under the influence (48). These gendered differences in alcohol use and drinking
patterns are culturally engrained and socially enforced (49, 50). In Uganda, rates
of alcohol use disorder and physical alcohol dependence are nearly twice that
of the overall Africanregion (1) and in 2017, alcohol use was ranked the 5™ highest
contributing risk factor of disability adjusted life years (DALYs) (a measure of
disease burden) in the country (51). There is also considerable overlap between
the disease burden of alcohol use and HIV, another prevalent public health issue

in Uganda.



National prevalence of HIV in Uganda is 6.2% (52) and an estimated 32.2%
of those persons living with HIV (PLWH) had a biomarker related to unhealthy
drinking, Phosphatidylethanol (PEth) =50 mg/mL (53). In Rakai, a district of roughly
a half million residents in southwestern Uganda (54), HIV prevalence exceeds the
national average at 7.9% (52), including a prevalence as high as 42% in the fishing
communities that lie along the shores of Lake Victoria at the district border (3).
Overall, 57% of PLWH residing in the district and participating in a previous survey

reported past year alcohol use (4).

Alcohol use is a widely recognized risk factor for HIV infection (55, 56) and
a robust global evidence base suggests that among PLWH, alcohol use can
adversely impact engagement in HIV care and antiretroviral tfreatment (ART)
outcomes throughout the HIV care confinuum (see Figure 1) (57). After testing
positive for HIV, alcohol use is associated with delayed linkage to care services
and delayed inifiation of ART (38). Among those on ART, alcohol use is associated
with worse retention and non-adherence to a treatment regimen (36, 37). Some
studies have found a relationship between any level of alcohol use and non-
adherence to ART (36) while others have found threshold effects among heavy
drinkers (58). Some of this non-adherence is intentional, driven by fears of
“alcohol-ART interaction intoxication” beliefs (59) but doses are also

unintentionally forgotten or missed due to intoxication (36). While the existing



literature has consistently found an association between alcohol use and
decreased engagement and retention in the HIV care and treatment continuum
(37, 40-42), findings on the relationship of alcohol use to HIV disease progression

(using either immunologic and virologic markers) have been mixed (15, 43, 44).
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Figure 1. Conceptual Model Depicting Alcohol-Related Risk Factors for Poor HIV
Care and Treatment Outcomes

HIV disease progression is the progression of an infected individual from
asymptomatic to severely immunocompromised and ultimately meeting clinical
diagnostic criteria for Acquired Immunodeficiency Syndrome (AIDS). Disease
progression is measured through immunological (depletion of CD4 T-cell count)
and/or virologic (increased viral load per milliliter of blood) markers indicative of
compromised immune response and increased viremia, respectively. Early
initiation of ART can halt disease progression and when taken consistently and
correctly, ART can reverse disease progression, suppressing viral load. Progression

of HIV disease can be directly affected by alcohol use through biological



mechanisms. For example, there is evidence that both alcohol use and HIV cause
microbial tfranslocation and markers of translocation are associated with
increased opportunistic infections and HIV disease progression (60-62). Another
potential biological pathway for alcohol use to impact disease progression is
through its shared metabolic pathway with ART medications (63). The relationship
between viral load and alcohol use may also be mediated by treatment
adherence, and as alluded to above, alcohol has been reported to be
associated with non-compliance to medication regimens (63, 64). Out of five
recent prospective cohort studies examining alcohol use and HIV disease
progression, after controlling for ART, only one study (65) found a positive
association between heavy alcohol use and increased risk of detectable viral
load (44). The other four studies (66-69), which used immunologic markers (CD4
cell count) to measure HIV disease progression, found no effect of heavy alcohol
use after controlling for ART. These studies were all conducted in the United States,
a setting that differs drastically from sub-Saharan Africa both in term of HIV care
and tfreatment options as well as patterns of alcohol use. In the test-and-treat era,
where linkage to HIV care and initiation of ART occur simultaneously, when an
individual receives a positive HIV diagnosis, viral suppression can more readily be

thought of as a measure of tfreatment success/failure than disease progression.

To date, most research examining the effects of alcohol use on HIV disease

progression in sub-Saharan Africa have relied on immunological monitoring (CD4



T-cell count) (41, 43, 45, 46). Inrecent years, a consensus has emerged that when
feasible, virologic monitoring should be implemented because virologic failure
provide a more accurate identification of ART treatment failure (47). When taken
consistently and correctly, ART can reduce an individual's HIV viral load to a level
that is undetectable (i.e. viral suppression), significantly diminishing the likelihood
of HIV transmission (70). After several clinical trials demonstrated the efficacy of
treatment as prevention (TasP) (32-34), the Joint United Nations Programme on
HIV/AIDS (UNAIDS) unveiled its current HIV prevention framework: the 95-95-95
targets. This framework aims to achieve 95% coverage at three steps in the HIV
care continuum by 2030: (1) 95% of those infected aware of their status, (2) 95%
of PLWH who are aware of their status on ART and (3) 95% of those on ART

achieving viral suppression.

Achieving timely (i.e. as soon as possible after diagnosis) linkage to ART and
viral suppression among PLWH is imperative to both secondary HIV prevention
efforts as well as individual HIV treatment outcomes. A recent paper by Puryear
et al. examined associations between alcohol use and heavy drinking on three
HIV continuum outcomes (previous HIV diagnosis/aware of status, ART use, and
viral suppression (using a cut off of <500 viral copies/mL)) in a large sample from
28 East African study sites across Kenya and Uganda (71). Alcohol users were less
likely to know their HIV status and if positive, were less likely to be on ART. Among

those on ART, alcohol use was not significantly associated with viral suppression



except among those who were classified as very high-level alcohol users. They
also examined viral suppression among PLWH regardless of ART use and found a
significant association between any alcohol use and viral suppression. The authors
concluded ART use may be mediating the relationship between viral suppression
and alcohol use in their sample. While this study included a very large population-
based sample (118,923), and rigorous alcohol use measures and virologic
outcomes (e.g., viral load) for freatment adherence, the analysis conducted was
cross-sectional and the data was collected prior to the rollout of universal test-
and-treat programs in Uganda, a policy which aims to test all individuals aft risk for
HIV infection and initiate those with a positive test onto antiretroviral therapy

immediately, regardless of viral load or CD4 cell count.

The present study builds upon the existing literature and fills a gap in
knowledge regarding the relationships between alcohol use and HIV treatment
outcomes by exploring prospective associations between alcohol use and two
important steps in the HIV care and treatment continuum (current use of ART, and
achievement of viral suppression) using data from two consecutive rounds of the
Rakai Community Cohort Study (RCCS) in Uganda. Achieving viral suppression in
Rakai is important because this is one of many regions in the world with a heavy
burden of both HIV and heavy, problematic drinking and the findings can inform
potential avenues of intervention in other regions. The results are especially critical

to support Uganda’s National HIV strategic prevention efforts due to the district’s



high HIV prevalence. We propose three broad hypotheses. First, we predict that
alcohol use will be positively associated with not being on ART, and not being
virally suppressed (defined as <=1000 copies/mL in accordance with Uganda’s
Ministry of Health). Second, there will be sex differences in alcohol use that may
result in differential impacts on the HIV outcomes of interest. Finally, we
hypothesize that worse HIV outcomes will be associated with reporting past year
alcohol-related consequences (e.g., waking up with shaky hands the morning
after drinking). This will be the first study in Rakai to look at viral suppression in data
collected after the rollout of universal test-and-treat in the districtin 2016. It is worth
noting that while current freatment guidelines recommend initiation of ART upon
linkage to care, this does not always occur; however it occurs most of the time.
By using virologic outcomes (as opposed to immunologic outcomes), the findings
from this study can provide more accurate estimates of the relationship between

alcohol use and HIV treatment in Uganda (47).

Materials and Methods

Study Design and Data Collection:

The design and data collection methods of the RCCS have been described
in detail in previous publications (30). In brief, the RCCS is an open cohort
longitudinal HIV surveillance study currently in its 20 continuous round of data
collection, with ongoing data collection since 1994. The present study involves

secondary data analysis of rounds 18 and 19. Typically, data collection across



communities takes approximately a little over one year with the next round
occurring in a given community 12-18 months later. The two visits data collection
occurred between August 2016 — March 2020 when Uganda declared a national
Lockdown due to the COVID-19 pandemic. At the time of analysis for the current
study, data collection had not resumed; therefore, six frade communities
(communities where buying and selling of services and goods is the most
common self-reported primary profession) typically included in the RCCS that had
not participated yet in round 19 were excluded from the analytic sample. The full
sample of participants in round 18 was 19,795. Given the research focus on the
relationship between alcohol use and HIV treatment outcomes, the current
sample focused on participants living with HIV (known positives and those testing
positive in Rakai Community Cohort Study) at round 18 creating a sample of 3,283

individuals.

The survey is conducted across 40 communities in Rakai district with roughly
20,000 residents participating in each round. A household census proceeds each
round of the survey in order to identify eligible participants. Following the census,
residents between the ages of 15 and 49 years who are present and provide
written informed consent are invited to participate in the RCCS survey, which
covers sociodemographic and behavioral characteristics, characteristics and
health care utilization (inclusive of HIV services). HIV rapid testing is performed and

post-test HIV counseling and referral to care and ART freatment initiation is



provided. Ethical approval for the RCCS has been granted by the Johns Hopkins
School of Public Health's institutional review board (IRB), Columbia University’s IRB,
Western IRB, the Uganda Virus Research Institute’s Research and Ethics

Committee and the Uganda National Council for Science and Technology.

Measures The primary independent variable of interest was “any alcohol
use”, a dichotomous variable measured by the question, “Have you drunk any
alcohol in the past year, for instance, beer, wine, waragi or other spirits, or home-
made beer?” The second major independent variable of interest was the number
of alcohol-related consequences (indicators of harmful drinking, heavy drinking
and alcohol dependence) experienced in the past 12 months (unsteady gait, fell
over, got angry, got violent/got into a fight, had difficulty speaking, forgot some
of the things that you did or that happened while you were drinking, had shaking
hands the next morning, felt ashamed of something that you did while drinking).
Two of these items, “got into a fight” and “had shaky hands the next morning”
were adapted measures from the Michigan Alcoholism Screening Test, a
validated alcoholism screening tool (72). The other six consequences which were
developed specifically for the RCCS were designed to capture aspects of harmful
alcohol use and proxies of alcohol dependence as described in the previous
research (48). Responses to these questions were tallied into a new variable,
“number of past year consequences experienced” and a dichotomous

categorical variable *no consequences vs. any consequences” was created.



Dependent variables. The two dependent variables pertained to steps in
the HIV care and tfreatment continuum. The first outcome, “Current ART use” was
a dichotomous variable measured by a yes/no response to the question, “Are
you currently taking antiretrovirals¢”. The second outcome was the major variable
of interest, viral suppression, which was collected as a continuous variable, viral
load, and dichotomized per Ugandan ministry of health guidelines for viral

suppression, defined as a viral load <1000 viral copies per mL of blood (73).

Covariates. Sociodemographic covariates included sex (male, female),
community type (agricultural, fishing, trade), marital status (currently married,
previously married, never married), education (no formal education, primary
school or higher), employment (defined as the primary occupation of
bar/restaurant worker, fishermen, trade/shopkeeper, agriculture/housework,
other), religion (Christian, Muslim, other/no religion), age, and household
socioeconomic status (an index based on dwelling attributes such as the
presence of modern building materials and divided into tertiles for low, middle,
high). As a study focused on alcohol use, we also controlled for other substance
use, and specifically use of one or more drugs (marijuana, amphetamines, aero
fuels [“glue™], mayirungi (a leaf that is chewed with stimulant properties), and/or

heroin collapsed into (any/no past year drug use) in the past 12 months.



Data Analysis

All analyses were conducted in SAS studio (74). The data was inspected for
errors, omissions, and data outside the limit ranges. Next, “baseline” (round 18)
sociodemographic and independent variables of interest were analyzed, using
descriptive statistics, to characterize the analytic sample overall and explore
differences by participant sex. Descriptive analysis included frequencies for
dichotomous and categorical variables, measures of central tendency for
continuous outcomes and stratified bivariate analysis of covariates by sex using
X2 analysis and 2 sample T-test. Multicollinearity was assessed by examining the
intercorrelations between the predictor variables in the model as well as the

tolerance and variance inflation factor (VIF).

To test the hypotheses, correlates of the two HIV treatment outcomes
(current ART use and viral suppression) were examined longitudinally, using
multivariable logistic regression models. Generalized Estimating Equations (GEE)
were built using the proc genmod function in SAS and the logit link and binomial
distribution adjusting for correlations from within person observations at the two
visits. To identify potential bias due to loss-to-follow-up, sociodemographic and
drug use covariates identified a priori from the literature were compared for
participants that were retained at round 19 and those that were not.
(Participation in the RCCS open cohort varies from year to year due to short- and

long-term mobility; seventy one percent of those who participated at round 18
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also participated in round 19.) This was done for the overall sample as well as for
men and women separately. Any variables that were statistically significantly
different by retention status using an alpha of 0.05 were included as covariates in
multivariable models. Analyses also examined potential covariates by testing
associations between these same sociodemographic and drug use variables and
each of the outcome variables. Covariates were included in multivariate analysis
if they differed by retention status and/or were significantly associated with the
outcome using an alpha of 0.05. A stratified analysis by sex was also conducted
to explore differences in HIV care outcomes by this variable. Finally, all
multivariable models were rerun among alcohol users, this time with the other
main independent variable of interest, past year alcohol related consequences
(no consequences vs. any consequences), to evaluate associations between
alcohol related consequences and the outcomes. Each outcome was analyzed
among all PLWH to best capture the absolute associations between alcohol use

and alcohol related consequences and the tfreatment outcomes of interest.

Multicollinearity

VIF and tolerance for independent variables with all three outcome models
and intercorrelations between independent variables suggested that there was
little multicollinearity between variables. All VIF were approximately 1, no

tolerance values were <0.1 and no correlations were >0.7.
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Missing data

We encountered a negligible number of missing responses/observations for
one of the two HIV outcomes, viral suppression (0.44% of observations missing this
outcome), as well as one of the covariates, household SES (1.2%). The source and
impact of missing data was not explored further for these three variables, given

the small proportion of missing observations.

To improve readability, for the remainder of the paper, round 18 will be
referred to as “baseline” and round 19 will be referred to as “follow-up”. Tables
showing differences in sociodemographic and behavioral characteristics by
retention status, overall and for men and women separately can be found in

Appendix File 1.

Resulis

Descriptive Characteristics of the Sample at Baseline

Table 1 describes relevant baseline characteristics for the total sample as
well as the characteristics of males and females separately, with all differences
across the sexes being statistically significant. Just over half of the sample (55%)
reported past year alcohol use at baseline, including 72% of men and 44% of
women. Among alcohol users, 38% reported experiencing any alcohol-related
consequences in the past 12 months, with significantly higher rates for men (42%)

than women (31%). Regarding demography, over half of study participants
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resided in the fishing communities with only 6% from tfrade communities. Half of
participants (50%) fell into the “high” socioeconomic status (SES) category.
Housework (47.3%) and fishing (46.1%) were the most common professions among
women and men, respectively. Past year drug use was uncommon but men were
much more likely to report this behavior than women (11% versus 1%,

respectively). Men were more likely to be married than women (66% versus 55%).

Figure 2 shows the proportion of persons reporting each treatment
outcome at round 18 (baseline), overall, and by alcohol use status. A greater
proportion of persons who did not report alcohol use in the past year (85.0%) were
currently on ART freatment than those who did (78.3%) (p<0.0001). The same
patftern was observed for viral suppression; a smaller proportion of alcohol users

were virally suppressed (80.9%) than non-alcohol users (86.5%) (p<0.0001).
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Figure 2. Proportion of PLWH Reporting Current ART Use and Viral Suppression by
Past Year Alcohol Use Status.

Multivariate analysis of alcohol use on HIV care continuum outcomes and disease
progression

Tables 2a and 2b, present multivariate analyses of the association between
past year alcohol use and current ART use, and past year alcohol use and level
of viral suppression, respectively. These data are presented for the full sample,
and then for men and for women separately and all analyses are adjusted for

relevant covariates.
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As shown in Table 2a, PLWH who reported past year alcohol use had lower
odds of currently being on ART than those who reported no past year alcohol use
(OR 0.72, 95% CI 0.60-0.85), p<0.0001). When stratified by sex, this relationship was
still significant for both men and women. Table 2b uses the same structure as Table
2a to present data regarding the relationship between viral suppression and past
year drinking among PLWH. Here past year alcohol use was significantly inversely
associated with viral suppression (OR 0.73 95% CIl 0.62-0.87 p=0.0004), as
hypothesized. However, when stratifying by sex, only women showed a significant

lower odds ratio for this relationship.

Multivariate analysis of alcohol use consequences on HIV care contfinuum
outcomes and disease progression

Tables 3a and 3b, respectively, summarize multivariate analysis results of the
association between past year experiences of alcohol-related consequences
and current ART use, and viral suppression among individuals in the sample who
reported alcohol use in the 12 months. These data are presented for the full
sample, and then for men and for women separately and all analyses are

adjusted for relevant covariates.

As shown in Table 3a, persons who reported past year alcohol-related

consequences had lower odds of current ART use than those who reported no

consequences (OR 0.73 95% CI 0.59-0.90, p=0.0036). When stratified by sex, only

25



men showed a significantly lower OR for the association between alcohol-related
consequences and current ART use. Similarly, Table 3b presents results regarding
the relationship between experiences of alcohol-related consequences and viral
suppression. Experiencing past year alcohol-related consequences was
significantly associated with lower odds of viral suppression (OR 0.69 95% CI 0.57 -
0.85, p=0.003); again, this finding only statistically significant for men and not
women. Among women living with HIV, differential loss to follow up by alcohol
consequences was observed in the RCCS. There was a higher prevalence of
consequences among women lost to follow up than women retained, and this
difference was statistically significant (34.3% viral suppression 24.9%, p=0.0005);
significant differential loss to follow up among male alcohol users was not

observed.

Discussion

The present study, which is the first to use longitudinal data to explore
associations between alcohol use and ART use and treatment outcomes in the
context of Uganda's current HIV treatment guidelines (i.e. universal treatment
and a threshold for viral suppression consistent with Ugandan Ministry of Health
protocol) found that alcohol use and alcohol-related consequences were
significantly associated with lower likelihood of current ART use as well as poorer
freatment outcomes. The present analysis confirmed many, but not all of the

hypotheses, including finding clinically significant differences in viral load (i.e. the
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achievement of viral suppression) by alcohol use status. Observed significant
inverse associations between past year alcohol use and current ART use were
driven by the relationships between these variables in men and women while
significant inverse associations between viral suppression and alcohol use were
driven by the relationship between these variables in women. Significant inverse
associations between alcohol-related consequences and the HIV outcomes
were driven by the relationships between these variables in men. These findings
have important public health implications and address existing gaps in
understanding the effects of alcohol use on HIV care and treatment outcomes.

Following we present insights on the public health implications of the study.

Alcohol use was associated with lower odds of current ART use among both
men and women in the sample. Uganda’s current HIV treatment guidelines
recommend initiation of ART in all patients, regardless of disease status, meaning
all patients diagnosed as HIV positive should immediately be linked into HIV care
and initiated on ART. In previous studies. associations between alcohol use and
delayed HIV care-seeking have been observed (37, 38, 75); the implementation
of test and treat and immediate initiation of ART should reduce barriers to
freatment and opportunities for delayed treatment initiation. Despite all data in
the study being collected after the roll out of test and treat, alcohol users were

less likely to report current ART use, which could be the product of declining to
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initiate ART, failure to pick up ART medication and attend follow up appointments

and/or choosing to discontinue tfreatment.

When studying the relationship between alcohol use and viral suppression
among all PLWH, regardless of current ART use, we found that those reporting any
alcohol use were significantly less likely to be virally suppressed. Prior studies have
found that ART use mediated the relationship between alcohol use and viral
suppression (63, 64). To explore this possibility, mediation tests were performed in
our own sample for both exposures (data not shown). For any alcohol use, a
significant natural indirect effect supported mediation by ART use in the overall
sample. Among alcohol users, ART use did not mediate the relationship between
consequences and viral suppression. The findings are consistent with Puryear et al
(2020), who observed a significant association between viral suppression and
alcohol use when looking in their overall sample, but not when controlling for ART
use (71). Another longitudinal cohort study in an ART naive sample in Uganda
found no association between unhealthy alcohol use (defined in this study as PEth
levels indicative of at least two drinks a day or an AUDIT-C score meeting criteria
for alcohol use disorder) and decline in CD4 count (a measure of HIV disease
progression); the authors determined that the relationship between these two
variables was clinically insignificant (43). This finding does not necessarily conflict
with our own findings because the outcomes are different; they found no

association between alcohol use and HIV disease progression and we found an
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association between alcohol use and failure to achieve viral suppression. Still,
additional research is warranted to further disentangle the relationship between
alcohol use, ART use, and viral suppression, preferably through the use of more
precise measures such as biomarkers for ART adherence and a validated alcohol

use measure like the AUDIT.

In stratified analysis both men and women who used alcohol in the past
year had lower odds of viral suppression, but this relationship was only statistically
significant among women. It is possible that the lack of significant association
between alcohol use and viral suppression among men is a product of the
alcohol use measure itself not being sensitive enough to detect differences.
Ideally, alcohol use is measured by a validated scale that allows for differentiation
of drinking behaviors, such as the Alcohol Use Disorder Identification Test (AUDIT)
to detect problematic alcohol use (76) or a measure that captures drinking
patterns and quantity and frequency of consumption. In Uganda, persons who
drink tend to drink heavily (77), so the measure is more sensitive in this context than
others, but this variable still captures a wide range of alcohol use behaviors from
very low risk (e.g. ceremonial drinking on special occasions) to very high risk (e.g.
regular binge drinking). The lack of precision regarding alcohol use behaviors
captured by this variable may have reduced our ability to detect a significant

association if the relationship between alcohol use and viral suppression is
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strongest among those in the heaviest drinking categories, as has been observed

in previous studies (64, 71, 78).

Among alcohol users, those reporting at least one past year alcohol-related
consequence were less likely to currently be on ART than those reporting none;
when stratified by sex this relationship was only significant among men. When
examining viral suppression among the overall sample of alcohol using PLWH
(regardless of ART use), a significant effect of consequences was observed.
Again, this relationship was only significant among men. A number of previous
studies have found that individuals in the heaviest drinking categories are the
least likely to achieve viral suppression, and a recent biomarker study in Uganda
found that men are more likely than women to underreport unhealthy levels of
drinking (53). If this extends to reporting of alcohol-related consequences, men in
the sample may have actually experienced a greater number of consequences
than reported which would bias the estimates towards the null. Furthermore, the
finding related to the relationship between alcohol-related consequences and
VS (which was significant among all PLWH but not mediated by ART use) suggests
that other unmeasured confounders (e.g. mental health) may be the key to

better understanding this pathway.

In Uganda, men are not only more likely than women to drink, they are also

more likely to consume hazardous amounts of alcohol, a trend seen globally (77).
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These gendered differences in alcohol consumption are most pronounced in
societies with greater gender inequality (79). The lack of significant association
between alcohol-related consequences and both HIV treatment outcomes
among women may be a product of different gendered patterns of drinking.
Social norms around alcohol use in Uganda dictate gendered differences in
where and how one can consume alcohol. Prior work in Rakai has found that it is
less socially acceptable for women to consume alcohol than men (49);
furthermore men in more rural (i.e., fraditional) areas of Uganda have agency to
consume alcohol outside of the household at drinking establishments, whereas
women'’s alcohol use is typically constrained to drinking at home with friends and
family (including their spouse) (50). Still, we found that women who reported any
past year alcohol use were statistically significantly less likely to currently be on
ART and be virally suppressed, suggesting differences in HIV treatment outcomes
by alcohol use status. Women who report any level of alcohol use in Rakai may
have less heterogeneity in their drinking behaviors than men (i.e., they may mostly
be low level users) or they may be underreporting their alcohol related
consequences for social desirability, diminishing differences between the
categories of alcohol user. Another possible explanation for the lack of significant
relationships between alcohol related consequences and the outcomes
observed in women could be the significant differential loss to follow up among
female alcohol users; women experiencing consequences were less likely to be

retained than those not reporting consequences.
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This analysis identified alcohol use as an important barrier to achieving
optimum HIV care and treatment outcomes in Uganda. It provides timely
estimates for treatment coverage in an area heavily impacted by the HIV
epidemic and explores differences in the relationship between alcohol and these
outcomes by sex. These findings have important implications for public health
planning because alcohol use is a modifiable risk behavior and the findings inform
points in the care and treatment continuum that can be intervened on for
improved outcomes. The negative association between alcohol use and current
ART use suggests that interventions to address alcohol use among PLWH should
occur as early in the care and treatment cascade as possible (i.e. at the point of
HIV testing) in order to facilitate immediate uptake of care. Ourrecent qualitative
work in the region suggests that immediately after receipt of HIV test results is an
optimum fime to screen for and intervene on harmful drinking (80). Women living
with HIV indicated such an intervention would be acceptable and that people’s
willingness to implement lifestyle changes immediately after receiving their results
(in order to improve health outcomes, either to continue to stay negative or live
as healthily as possible with HIV) offers a unique window of susceptibility to
behavior change. Counseling around the harms of alcohol use is already
discussed by healthcare providers once an individual is engaged in routine HIV
care, so this would involve extending alcohol related counseling by introducing it

at an earlier stage in the continuum: time of diagnosis. Among men who consume
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alcohol we observed worse outcomes among those experiencing consequences
related to their alcohol use, suggesting that men who consume enough alcohol
to experience these consequences should be screened for alcohol misuse and a
priority population for alcohol interventions. More rigorous alcohol measures in this
setting are needed to clearly distinguish types of drinker and further identify

highest priority populations.

To date there is limited evidence available regarding the effectiveness of
interventions to address alcohol use among PLWH and even fewer studies looking
at this problem in Africa (81, 82). Additional work is needed to adapt and pilot
effective interventions to reduce risky alcohol consumption or treat alcohol use
disorders from other settings. Findings from prior work suggests a balance needs
to be struck between not overburdening the primary healthcare system (i.e.,
limiting the additional time and effort an integrated intervention demands of
health care providers) while also ensuring intervention dose is large enough to be

effective.

This study had a number of limitations related to variable availability. All of
the outcomes and risk factors except for viral load were self-reported measures,
subject to bias. Validated measures for harmful and hazardous alcohol use (e.g.
Alcohol Use Disorders Test) were not available and the included alcohol use

variables may not have been sensitive enough to identify differences by alcohol
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use status in the study sample. In addition, variables from important domains that
may confound the relationship between alcohol use and the HIV outcomes of
interest (such as measures of impulsivity (83) and mental health (84, 85)) were not
available, which may result in unmeasured (and therefore uncontrolled)
confounding in the analysis. We were also not able to control for time since
diagnosis in the models. RCCS is an open cohort study; although HIV tests are
performed at each visit, there is no way of knowing if the oldest available test on
file for an individual in the RCCS dataset is their first positive test. Finally, the
associations reported in this paper should be interpreted with caution; they are
odds ratios and may not approximate the relative risk. Despite these limitations,
the study had a number of strengths including the large sample size, use of
virologic outcomes to measure HIV disease progress, use of two consecutive time
points of data and the fimeliness of the presented findings which reflect current

tfreatment guidelines and protocol.

This study confirms that alcohol use is adversely associated with current ART
use and HIV tfreatment failure. The relationship between alcohol use and HIV
outcomes differed by gender and this should be considered in the development
of future interventions, which should focus on intervening on alcohol use at fime
of HIV diagnosis. Among alcohol users, experiencing alcohol related
consequences is also associated with not currently being on treatment and not

being virally suppressed. Findings related to viral load suggest that ART may
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mediate the relationship between alcohol use and viral suppression. Alcohol
consumption should be a target of intervention among PLWH in Uganda,
especially those recently diagnosed as HIV-positive to improve their health as well
as regional HIV care continuum outcomes and support secondary prevention

efforts.
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Table 1. Baseline (round 18) characteristics of PLWH participating in the Rakai
Community Cohort Study, Overall and Stratified by Sex

Characteristic Overall Men Women P-value
Chi2
(n=3283) (n=1310) (n=1973) for Chi2
Past year alcohol
<0.0001 258.7
use
Yes | 2877 (55.5%) 949 (72.4%) 867 (43.9%)
No | 2400 (45.5%) 361 (27.6%) 1106 (56.1%)
Alcohol-related
<0.0001 32.1
consequences
None | 1127 (62.2%) 532 (58.2%) 595 (68.7%)
Any | 685 (37.8%) 414 (43.8%) 271 (31.3%)
Mean Age (SD) 34.5 (7.5) 36 (7.0) 33.6 (7.6) <0.0001 =99
Residence <0.0001 62.3
Agrarian | 1305 (39.8%) 439 (33.5%) 866 (43.9%)
Trade 200 (6.1%) 54 (4.12%) 146 (7.4%)
Fishing | 1778 (54.2%) 817 (62.4%) 961 (48.7%)
Education <0.0001 18.8
No
1036 (31.6%) 470 (35.9%) 566 (28.7%)
School/Primary
Secondary or
2247 (68.4%) 840 (64.1%) 1407 (71.3%)

above
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Table 1 cont’'d. Baseline (round 18) characteristics of PLWH participating in
the Rakai Community Cohort Study, Overall and Stratified by Sex

Characteristic Overall Men Women P-value
Chi?
(n=3283) (n=1310) (n=1973) for Chi2
HH SES 0.0003 16.1
High | 1631 (50.3%) 595 (46.9%) 1036 (52.5%)
Middle | 579 (17.9%) 219 (17.2%) 360 (18.3%)
Low | 1033 (31.9%) 456 (35.9%) 577 (29.2%)
Occupation <0.0001 154.2
Housework | 1209 (36.8%) 276 (21.1%) 933 (47.3%)
Trade/shopkee | 556 (16.9%) 146 (11.2%) 410 (20.8%)
per
268 (8.2%) collapsed 261 (13.2%)
Bar/Restaurant
into
worker
"other™*
605 (18.4%) 604 (46.1%)  collapsed
Fisherman
into "other™
Other | 645 (19.7%) 284 (21.7%) 369 (18.7%)
Religion 0.0005 15.2
Christian | 2891 (88.1%) 1188 (90.7%) 1703 (86.3%)
Muslim | 370 (11.3%) 113 (8.6%) 257 (13.0%)
None/Other 22 (0.7%%) 9 (0.7%) 13 (0.7%)
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lable 1 cont’d. Baseline (round 18) characteristics of PLWH participating in
the Rakai Community Cohort Study, Overall and Stratified by Sex

Characteristic Overall Men Women P-valve .
(n=3283) (n=1310) (n=1973) for Chi? “n
Any Drug Use** <0.0001 171
Yes 165 (5.0%) 146 (11.2%) 19 (1.0%)
No | 3118 (95.0%) 1164 (88.9%) 1954 (99.0%)
Marital Status <0.0001 43.1
Currently | 1956 (59.6%) 867 (66.2%) 1089 (55.2%)
Married
Previously | 1124 (34.2%) 363 (27.7%) 761 (38.6%)
Married
Never Married 203 (6.2%) 80 (6.1%) 123 (6.2%)
No | 3118 (95.0%) 1164 (88.9%) 1954 (99.0%)
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CHAPTER 2: In the Era of Universal Test and Treat, Intimate Partner Violence is not

associated with poor HIV tfreatment outcomes in the Rakai region of Uganda

Abstract

Introduction: IPV is a pervasive public health issue that disproportionately
burdens WLWH Despite literature supporting the relationship between [PV
victimization and poor HIV care and freatment outcomes, with much of the
evidence coming from high income countries, cross-sectional analyses and non-
current treatment protocols, important gaps in the existing body of evidence
exist. The present study explores associations between IPV and HIV freatment

outcomes under current HIV treatment guidelines in Uganda.

Methods: Data collected in two consecutive rounds (August 2016-
November 2020) of the Rakai Community Cohort Study (RCCS), an open cohort
HIV surveillance study conducted in the Rakai region of Uganda, were analyzed.
IPV and other correlates of two HIV freatment outcomes (current ART use and viral
suppression) were examined longitudinally, using logistic regression and adjusting
for outcome variables at baseline. To address differences in retention by IPV, as
well as confounding, estimated propensity scores were used to create inverse
probability of freatment and censoring weights (IPTCW) which were applied to

the final regression models.
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Results: The sample consisted of 1,923 WLWH. One-third (34.6%), 26.5%,
13.5% of participants reported past year verbal, physical and sexual IPV at
baseline. At baseline, a greater proportion of persons who did not experience
past year physical IPV (81.3%) were currently on ART treatment than those who
did (77.1%) (p=0.0387). The same pattern was observed for viral suppression; a
smaller proportion of those who experienced physical IPV were virally suppressed
(79.4%) than those who did not (84.3%) (p=0.0117). The proportion achieving viral
suppression also significantly differed by exposure to verbal IPV (p=0.0302). After
application of weights, none of the forms of IPV were associated with lower odds

of ART use or viral suppression.

Conclusions: IPV is a critical public health issue among WLWH, but it does
not appear to be a barrier to ART use or viral suppression in the sample. Uptake of
universal test and freat guidelines may have reduced barriers to HIV treatment.
Given the prevalence of IPV. interventions to address it in this population are
needed. Additional work exploring if specific subgroups of WLWH experience IPV

related barriers to care is needed.

Keywords: HIV, tfreatment adherence, Uganda, Viral Suppression, Intimate

Partner Violence
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Intfroduction

Intimate partner violence (IPV), defined as physical, sexual or verbal
violence perpetrated by an intimate partner, is a pervasive public health issue
that disproportionately burdens women. Globally, 30% of women have
experienced IPV in their lifetfime and this estimate is even higher in sub-Saharan
Africa where 36.6% of women report having experienced IPV in their lifetime (86).
Experiencing IPV can adversely affect physical, sexual and mental health
outcomes (87-90); in its most severe forms, IPV can lead to death. Globally, 38%
of female murders are committed at the hands of a male intfimate partner (86)
and IPV is also a risk factor for suicide (91). IPV is also inextricably linked to HIV,

another prevalent public health issue that disproportionately burdens women.

The relationship between IPV and HIV is bidirectional. IPV can increase risk
of HIV infection directly (e.g., forced intercourse) and indirectly (e.g. reduced
ability to safely negotiate condom use) (8). Women who are living with HIV are
also more likely to experience IPV (15, 19, 20) and the literature suggests that
experiencing IPV is associated with delayed and decreased engagement
throughout the HIV care confinuum. A 2015 meta-analysis by Hatcher et al.
looking at the impact of IPV victimization on engagement and retention in HIV
care found a statistically significant association between experiencing IPV and
lower odds of current ART receipt (OR 0.79, 95% CI 0.64 — 0.97, p=0.012), lower

odds of ART adherence (OR 0.48, 95% CI1 0.30 — 0.75, p=0.044) and lower odds of
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viral suppression (OR 0.64, 95% C10.46-0.90, p=.114) (39). Several causal pathways
have been identified to explain poor engagement and retention in the HIV care

continuum among victims of IPV (see figure 3).

Barriers to care Barriers to treatment: Barriers to adherence and viral suppression:
seeking: « Partner withholds « Partner sharing or hiding/withholding treatment;
Fear of violence-> money for transport or « Partner withholding food to take medication with.
delayed disclosure of « Partner does not grant « Relocation to avoid violent partner-> Interrupted
status and delayed care permission to seek treatment

seeking care. Biological barriers to halting disease progression

Physiological effects of trauma on immune response.

Receipt of HIV positive Diagnosis

of other co-morbidities such as depression or alcohol use which have each been independently linked to poor HIV

Partner controls access to health care, avoiding care seeking due to shame related to IPV, fear of violence, presence
care and treatment outcomes.

This figure is not intended to capture all variables that impact HIV care seeking behavior, treatment uptake and treatment
adherence. Rather it is intended to demonstrate how barriers related to IPV may impact care.

Figure 3. Conceptual Model Depicting IPV-related Risk Factors for Poor HIV Care
and Treatment Outcomes

Fear of violence may lead victims of IPV to delay or refrain from disclosing
their positive status to their partners, which can lead to delays in initiating care
and poor adherence, as personal safety (and hiding one’s HIV positive status) is
prioritized over treatment adherence (92). Studies looking at the effect of
experienced tfrauma and engagement in HIV care support this link between IPV
victimization and delayed initiation of ART and non-adherence. A 2004 study
found that any lifetime experience of physical or sexual violence was associated
with declining ART use among women who were medically eligible to initiate

treatment (93) and a 2006 study found increased likelihood of non-adherence to
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ART with each additional lifetime experience of frauma (94). Additional potential
drivers of non-engagement and non-adherence that persist across the care and
treatment continuum among those experiencing IPV include a controlling partner
limiting access to care and avoiding care seeking due to shame and denial

around the experienced abuse (95, 96).

In the Rakai region of Uganda, both IPV and HIV are critical public health
issues. HIV prevalence exceeds the national average (6.2%) at 7.9% with some
deeply affected fishing communities experiencing a median prevalence of 49%
among women (3, 97). Nearly half (49.8%) of women in the region report having
experienced some form of IPV in their lifetfime (5) and one in five (21%) women
report experiencing some form of IPV in the past year (98). Prior mixed-methods
work in the region found that any form of IPV in the past year reduced
engagement in HIV care by 49-56% and ART use by 50-73% among women 30
years of age and older, but did not significantly effect among women under 30
years of age (99). However, this data was collected between 2008-2013, which
precedes the rollout of current treatment guidelines in Rakai. Women
participating in the qualitative component (conducted in 2017) of this mixed-
methods study reported IPV as a consequence for taking their ART and indicated

that threats of violence contributed to non-adherence (99).
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Despite a robust body of literature supporting the relationship between IPV
victimization and poor HIV care and treatment outcomes, important limitations
and gaps in the existing body of evidence exist. The 2015 review by Hatcher et al.
described above did not identify any longitudinal studies and the majority of
included studies were conducted in a single high income country, the United
States (39). Understanding the relationship between IPV and HIV treatment
outcomes in sub-Saharan Africa, a setting experiencing the largest generalized
HIV epidemic where young women and girls experience high-risk of both IPV and
HIV is important for public health planning efforts, in terms of improving treatment
outcomes, promoting secondary prevention via viral suppression and improving
delivery of trauma informed care. The present analysis addresses this urgent gap
by exploring associations between experiences of IPV and two HIV freatment
outcomes using data from two rounds of an ongoing HIV surveillance cohort in
Rakai, Uganda. The data were collected after the rollout of universal test and
treat (a policy which aims to test all individuals and initiate those with a positive
test onto ART immediately, regardless of viral load or CD4 cell count), allowing us
to explore associations between experiences of violence and treatment
outcomes in the context of current freatment guidelines. We focus exclusively on
experiences of IPV among women, because although men can and do
experience IPV, the overwhelming maijority of IPV is experienced by women and
perpefrated by men (both generally and in the study setfting) (100, 101).

Furthermore, prior work in Rakai found a low prevalence of female physical IPV
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perpetfration (3%) and the majority of those reporting perpetration (80%) also
reported recent IPV victimization (101), which suggests this may have been self-
defense. We hypothesize that women experiencing any form of IPV (verbal,
physical or sexual) will be less likely to report current ART use and be less likely to

be virally suppressed relative to women who report no past year IPV.

Materials and Methods

Data Collection:

The RCCS is a longitudinal open cohort HIV surveillance study and its data
collection methods have been described in detail in previous publications (30).
The survey, which is conducted across 40 communities in Rakai district with roughly
20,000 residents participating in each round, is currently in its 20th round of data
collection. RCCS is implemented in two phases; first a household census is
conducted in order to identify eligible participants. During the census, all persons
residing in a household are enumerated (whether present or not) and information
on life events (births, deaths), housing characteristics and resident mobility are
collected. The RCCS survey is conducted following the census; residents between
the ages of 15 and 49 years who are present and provide written informed
consent are invited to participate. The survey covers a wide range of
sociodemographic and behavioral characteristics, including sexual risk

behaviors, ART use, family planning and health care utilization (inclusive of HIV
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services). HIV rapid testing is also performed and post-test HIV counseling, ART
treatment initiation and referral to ongoing care is provided. Ethical approval for
the RCCS has been granted and renewed on an ongoing basis by the Johns
Hopkins School of Public Health's instfitutional review board (IRB), Columbia
University's IRB, Western IRB, the Uganda Virus Research Institute’s Research and

Ethics Committee and the Uganda National Council for Science and Technology.

Analytic Sample:

The present study involves secondary analysis of data collected in two
consecutive rounds of the RCCS. Data collection for RCCS typically occurs in a
given community every 12-18 months. Round 18 was conducted from August 2016
to May 2018. Data collection for Round 19 began in June of 2018 but was halted
in March 2020 due to the national lockdown in Uganda for the COVID-19
pandemic. Data collection resumed in August of 2020 and concluded in
November of the same year. Given the focus on the relationship between IPV
and HIV tfreatment outcomes, the analytic sample focused on women living with
HIV (known positives and those testing positive in RCCS) at round 18 who reported
an infimate partnership in the past 12 months (individuals who do not report a
past year intimate partnership are not asked questions regarding past year IPV),

creating a sample of 1,923 individuals.

Measures
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Primary exposures. The primary exposures of interest pertained to past year
experiences of three categories of IPV: physical, sexual and verbal. Ten adapted
questions were used from the Conflict Tactics Scales (CTS) (102), a validated
measure that has previously been used for IPV research in this setting. The three

forms of IPV were measured by asking, “In the past 12 months has your partner...":

Verbal IPV (1 item) “verbally abused or shouted at you?”

Physical IPV (6 items) “pushed, pulled, slapped, held you down?g”;
“punched you with fist or something that could hurt you?2”; “kicked or
dragged you?”; “tried to strangle or burn you?2”; “threatened you with a
knife, gun, other weapon?”; and “attacked you with knife, gun, other

weapong”

Sexual IPV (3 items) “used verbal threats to force you to have sex;”
“physically forced you to have sex;” or “coerced you to perform other

sexual acts when you did not want to.”

The formatting of this question differed between rounds 18 and 19. Inround

18, participants were asked to answer the ten IPV questions in relation to a specific

intimate partner (starting with current/most recent). They were asked to recall this
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information for up to four past year partners. Responses were collapsed across
partners, where a “yes” response to an item with one partner indicated a yes for
that type of IPV. The responses for the six physical IPV items and four sexual IPV
items were then further collapsed so that an individual who responded yes to any
of the six physical IPV items was a “yes” for past year physical IPV, and similarly,
an affirmative response to any of the three forms of sexual violence was a "yes”
for past year sexual IPV. In round 19, participants were asked each of the ten IPV
items only once, regarding all partners in the past year. Responses to the six
physical IPV items and three sexual IPV items were still collapsed to create single
measures for each form of IPV, “any past year physical IPVe” (yes/no) and any

past year sexual IPVe” (yes/no).

Dependent variables. The two dependent variables pertained to HIV
treatment outcomes. The first outcome, “Current ART use” was a dichotomous
variable measured by a yes/no response to the question, “Are you currently
taking antiretroviralse”. The second outcome was the major variable of interest,
viral suppression, defined per Ugandan ministry of health guidelines as a viral load
less than or equal to 1000 viral copies per mL of blood (73). This variable was
collected as a continuous variable, viral load, but dichotomized fo increase

clinical meaningfulness.
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Covariates. Covariates were identified a priori from the literature and
included community type (agricultural, fishing or trade), occupation (housework,
bar/restaurant worker, trade/shopkeeper, other profession) marital status
(currently married or not married), age and household socioeconomic status (a
index based on dwelling attributes such as the presence of modern building

materials and electricity and divided into tertiles for low, middle, high).

Data Analysis

All analyses were conducted in SAS studio (74). The data were inspected
for errors, omissions, and data outside the limit ranges. Next, “baseline” (round 18)
sociodemographic and independent variables of interest were analyzed, using
descriptive statistics, to characterize the analytic sample. Descriptive analysis
included frequencies for dichotomous and categorical variables and measures
of central tendency for continuous outcomes. Multicollinearity was assessed by
examining the intercorrelations between the exposure variables in the model as

well as the tolerance and variance inflation factor (VIF).

RCCS is an open cohort study but efforts are made to retain participants
from year to year through the census screening activities that precede each
survey round. However, round 19 was interrupted by the COVID-19 lockdown
which may have adversely impacted follow-up. We looked for differences by

retention status by our main outcome variable, viral suppression as well as the
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three main exposures, verbal, physical and sexual IPV. Chi-squared analysis was
performed to identify any differences in retention by IPV exposure status.
Statistically significant differences were observed for physical IPV. We also
observed significant differences in retention by a number of covariates: age,
marital status, community type and household SES. To address attrition as well as
confounding, estimated propensity scores were used to create inverse probability
of freatment weights (IPTW) and inverse probability of censoring weights (IPCW)
which were combined and applied to the final regression models. Both stabilized
and unstabilized IPTWs were applied and compared. Outcomes from stabilized

models are reported.

To test the hypotheses, correlates of the two HIV tfreatment outcomes
(current ART use and viral suppression) were examined longitudinally, using logistic
regression and adjusting for outcome variables at baseline. First directed acyclic
graphs were used to identify the minimally sufficient set of baseline covariates to
adjust for to reduce bias from measured confounders. A variable was considered
a confounder if it was predictive of both the exposure and outcome and was not
on the causal pathway between exposure and outcome. Next, propensity scores
were created based on these measured confounders: age, household
socioeconomic status, marital status and residence. To create the propensity
scores for the IPTWs, an exposure logistic regression model was used where

identified confounders were regressed on each IPV exposure of interest. Next,
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propensity scores for the IPCWs, were created by regressing the identified
confounders on censoring status. These two weights were then combined to
create a single weight that addressed bias from both censoring and the potential
confounders (known as inverse probability of freatment and censoring weights,
IPTCWs). Finally, logistic regression models were built fo obtain odds ratios with the
IPTCWs using the proc genmod function in SAS and the logit link and binomial

distribution.

Multicollinearity
All VIF were less than 2, no tolerance values were <0.1 and no correlations

were >0.7, suggesting that there was little multicollinearity between variables.

Missing data

We encountered missing observations for one of the two HIV outcomes: VS
(0.43% of observations missing this outcome). We also encountered a single
missing observation for one of the covariates: household SES (0.04%). The source
and impact of missing data was not explored further for these two variables, given
the small proportion of missing observations. Participation in this open cohort
varies from year to year; sixty three percent of those who participated at round

18 also participated in round 19.

Results
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Descriptive Characteristics of the Sample at Baseline

Table 4 describes relevant baseline characteristics of the study sample. Just
over 1/3 of participants reported experiencing past year verbal IPV (34.6%). Past
year physical and sexual IPV were reported by 26.5% and 13.5% of participants,
respectively. Mean age of participants was 32.8 years (SD 7.2 years). The largest
proportion of participants (45.9%) resided in fishing communities. Most (61.8%)
were currently married and most (72.0%) had attended at least some of
secondary school. The maijority (56.3%) of participants were classified as having
high socioeconomic status and the most common occupation among

participants was housework (45.1%).

Figures 4a and 4b show the proportion of women reporting each HIV
tfreatment outcome (current ART use and viral suppression, respectively) at
baseline by exposure to each form of IPV. A greater proportion of persons who
did not experience physical IPV in the past year (81.3%) were currently on ART
treatment than those who did (77.1%) (p=0.0387). The same pattern was observed
for viral suppression; a smaller proportion of those who experienced physical IPV
were virally suppressed (79.4%) than those who did not (84.3%) (p=0.0117). Across
sexual and verbal IPV, we saw the same trend: persons experiencing both forms
of IPV were less likely to be on ART and less likely to be virally suppressed than their

counterparts who did not. However, these differences were not significant for
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either treatment outcome by exposure to sexual IPV and only viral suppression

significantly differed by exposure to verbal IPV (p=0.0302).

4a. Current ART Use at Baseline by Exposure to IPV

100%
920%
80.1% 81.3% 80.7% 70.3% 80.7%
80% 77.1% 76.9%
70%
60%
Overall Physical No Physical Sexual No Sexual  Verbal No Verbal
4b. Viral Suppression at Baseline by Exposure to IPV
100%
90%
83.0% 84.3% 83.3% 84.4%
81.20% 9
79.4% 80.4%
80%
70% I
60%
Overall Physical No Physical Sexual No Sexual Verbal No Verbal

Figure 4a-b. Proportion with Treatment Outcomes at baseline by Exposure to IPV
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Adjusted Regression Analysis Weighing on Propensity Scores for HIV outcomes by
exposure to IPV.

Tables 5 summarizes the adjusted regression analysis weighing on
propensity scores for the association between past year experiences of IPV and
current ART use and viral suppression among women. After application of
stabilized IPTCWs, none of the three IPV exposures were significantly associated
with the two HIV freatment outcomes of interest. All observed associations
between IPV and the outcomes were highly insignificant in the adjusted analysis

with odds ratios that were near one.

Discussion

The present study, which explored associations between experiences of IPV
among WLWH and treatment outcomes in the context of Uganda’s current HIV
tfreatment guidelines found that IPV was not significantly associated with lower
odds of current ART use or viral suppression. The findings do not confirm our
hypotheses and are inconsistent with findings from Hatcher et al.’s meta-analysis
(39). Although Hatcher et al.’s meta-analysis found significant associations
between IPV and treatment outcomes, the individual studies included in the
review had less conclusive results. Of the five identified studies that measured self-
reported “current ART use” in a similar format to our question, none found a
staftistically significant association with IPV (103-107). Of the seven studies that

measured viral suppression, only three found a statistically significant association
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between viral suppression and IPV (105-111). It is also important to note that most
of the studies in this review were from high income settings and relied on cross-
sectional data, limiting their generalizability to the experiences of WLWH in
Uganda. The findings are also inconsistent with previous longitudinal work in Rakai
by Wirtz et al. which found significant associations between IPV and ART use

among women over 30 years of age (99).

Although not the focus of the present analysis, we ran the models in older
and younger age strata (results not shown) to see if similar age-related patterns
were observed in our sample, but associations remained insignificant across
strata. The ever-evolving HIV care and treatment landscape is one possible
explanation for observed differences between the relationship between IPV and
HIV freatment outcomes in our study and those observed by Wirtz et al. in the
same setting. In 2016, Uganda aligned their national HIV tfreatment guidelines with
the universal test and treat approach (112). Under this model, persons are offered
ART initiation the day they receive their positive diagnosis; previously persons were
referred to HIV care and treatment initiation was delayed until an individual's CD4
t-cell count reached a certain threshold. These additional steps between point of
diagnosis and initiation of ART were identified in earlier work as barriers to care
seeking and optimal tfreatment engagement for women experiencing violence
(39). For example, a woman fearful of revealing her HIV positive status to her

partner may delay disclosure and care-seeking (113). Once disclosure occurred,
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depending on her mobility and agency in the relationship, her partner may
prohibit her from accessing care and initiating treatment. Provision of ART at the
point of diagnosis greatly may reduce the number of barriers incurred to engage

in care and initiate freatment.

Findings have been mixed regarding the relationship between IPV and
treatment outcomes in other recent studies in sub-Saharan Africa since the
implementation of test and freat. A longitudinal study in South Africa looking at
associations between IPV, depression and alcohol use and HIV care and
treatment outcomes among mothers found that IPV did not adversely impact
tfreatment adherence over time (114). Conversely, a recent cross-sectional study
from Malawi looking at IPV in dyads found significant associations between IPV
victimization and self-reported non-adherence to ART (115). In this study, the
authors found the strongest association to non-adherence among participants
experiencing bidirectional violence (i.e.., when a personis both a perpetrator and
victim). Recent work elsewhere in Uganda suggests that bidirectional IPV is
common (115). This phenomenon has not been explored in Rakai for a couple of
decades (101) and shifting gender norms may have impacted patterns and
directionality of IPV; if women experiencing bidirectional IPV are at greatest risk
of poor freatment outcomes, the inclusion of data collection around bidirectional
IPV in the future may help to identify a subset of WLWH who are most likely to

experience IPV-related barriers to care.
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In the weighted models we saw no difference in the HIV outcomes,
indicating that women in the sample who experienced IPV were viral suppression
comparable to those not experiencing IPV. It is possible that partner support of
ART adherence in serodiscordant couples may have also shiffed as a result of
advances in HIV treatment. It is now known that adherence to HIV treatment can
reduce an individual’s viral load to an undetectable level, reducing the risk of HIV
transmission to close to zero (70). Qualitative work with WLWH who experience IPV
in this setting could shed light on how IPV currently impacts HIV care seeking

behavior and if this has changed in response to changing freatment guidelines.

This analysis had several limitations. The measures for IPV and current ART
use were self-reported and subject to reporting bias. Additionally, the IPV variable
was asked differently in the two rounds and it is possible that this change may
have altered reporting; prevalence was higher in the baseline round when
persons were asked about individual partners and there is evidence that people
have better recall when prompted to remember specific details (116). Finally, the
COVID-19 lockdown occurred in the middle of data collection for round 19.
However, given that we would anficipate an increase in IPV and additional
barriers to treatment adherence under the lockdown and the findings were null,
the lockdown does not appear to have impacted the results. The analysis also

had a number of strengths. The data were collected and analyzed in the context
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of current treatment guidelines allowing us to consider the policy implications of
our results. Viral load data, which was used to measure viral suppression in the
study sample, is not prone to measurement bias due to underreporting of missed
doses. Finally, we looked atrecent experiences of IPV which reduces the potential

time delay between experiences of IPV and the treatment outcomes.

To understand the absolute association of IPV and HIV treatment
outcomes, the present paper looks at IPV without considering a frequently
occurring co-morbidity that is associated with poor tfreatment outcomes, alcohol
use (see Chapter 1). Although we did not see a significant association between
various forms of IPV and the treatment outcomes, additional work is needed to
identify whether IPV among specific subsets of women (e.g., women who use
alcohol) is a driver of worse treatment outcome. Collection of data on the
occurrence of bidirectional IPV in this setting as well as qualitative work with IPV-
experiencing WLWH would also be informative in further disentangling the

relationship between IPV and HIV treatment outcomes.

Despite the lack of significant relationship between IPV and HIV treatment
outcomes in our study, IPV remains a critical public health issue disproportionately
burdening WLWH. Severe IPV among WLWH has been associate with a twofold
increase in odds of all-cause mortality (117). Reducing experiences of IPV in this

setting is a public health priority and interventions are needed to address this
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health issue among WLWH. More work is heeded to understand if IPV is associated

with worse tfreatment outcomes among specific high-risk groups of women.
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Table 4. Baseline Characteristics of WLWH participating in Round 18 of the Rakai
Community Cohort Study

Characteristic Overall (n=1,923)

Any Past Year Verbal IPV

Yes 665 (34.6%)
No 1427 (65.4%)
Any Past Year Physical IPV
Yes 510 (26.5%)
No 1413 (73.5%)
Any Past Year Sexual IPV
Yes 260 (13.5%)
No 1663 (86.5%)
Mean Age (SD) 32.8 (SD 7.2)
Residence
Agrarian 721 (37.5%)
Trade 320 (16.6%)
Fishing 882 (45.9%)
Education
No School/Primary 539 (28.0%)
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Table 4 cont’'d. Baseline Characteristics of WLWH participating in Round 18

of the Rakai Community Cohort Study

Characteristic Overall (n=1,923)
Secondary or
1384 (72.0%)
above
HH SES
High 1082 (56.3%)
Middle 323 (16.8%)
Low 517 (26.9%)
Occupation
Housework 867 (45.1%)
Trade/shopkeeper 444 (23.1%)
Bar/Restaurant
272 (14.1%)
Worker
Other 340 (17.7%)
Marital Status
Currently Married 1188 (61.8%)
Previously Married 643 (33.4%)
Never Married 92 (4.78%)
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CHAPTER 3: Exploring pathways between alcohol use, infimate partner violence

and HIV treatment outcomes in the Rakai region of Uganda

Abstract
Objective: Prospectively explore mediating and moderating process
between alcohol use, intimate partner violence (IPV) and two HIV treatment

outcomes (current ART use and viral suppression) among WLWH in Rakai, Uganda.

Design: Pathway analysis of two consecutive rounds of data collected from
the Rakai Community Cohort study, an open-cohort longitudinal HIV surveillance

study.

Methods: To explore the pathway mediated by IPV, logistic regression
models were estimated for each of the HIV outcome variables with alcohol use
as the exposure and IPV as the mediating variable. To explore the pathway
mediated by alcohol use, models were estimated for each of the HIV outcome
variables with IPV as the exposure and alcohol use as the mediating variable. To
test the moderation hypotheses, three sets of interaction terms were tested for
each outcome. All moderation models were prospective and measured with the

HIV outcomes at follow up. Interactions were considered significant at p=0.05.
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Results: The sample consisted of 1923 WLWH. Just under half (47%) reported
past year alcohol use at baseline; past year IPV was reported by 37%. A total of
four mediation and four moderation models were built. None of the four
mediation pathways analyses yielded significant effects. Of the four moderation

analyses, no significant statistical intferactions were observed.

Conclusions: These findings could be attributed to the absence of any true
causal effect, measurement error, and/or incorrect model specification. given
the frequent co-occurrence of HIV, alcohol use and IPV in this setting more

research is needed to understand how these variables are related.

Key words: Uganda, Alcohol, IPV, syndemic, moderation, mediation, viral

suppression, HIV
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Infroduction

Alcohol use, intimate partner violence (IPV) victimization, and HIV are
intrinsically linked public health issues that disproportionately burden women
compared to men. The association between any two of these issues is
bidirectional, with each mutually serving as arisk factor for the other. For example,
arobust global body of evidence suggests that alcohol is a risk factor for both HIV
infection (55, 56) and IPV victimization among women. Alcohol use and alcohol
use disorders are also more prevalent among persons living with HIV (compared
to persons not living with HIV) (118), and there is evidence that subsequent alcohol
use after incidences of violence can be used as a coping mechanism among
women experiencing IPV (119). IPV can increase a woman's risk of HIV infection
through direct (e.g., forced intercourse) and indirect (e.g. reduced ability to
negotiate safer sex practices such as condom use) pathways (8), and women
living with HIV (WLWH) are atincreased risk of experiencing IPV (15, 19, 20). A body
evidence suggests that public health issues not only co-occur but exacerbate

one another.

In 1994, Merrill Singer coined the term syndemic to explain how substance
use, violence and HIV/AIDS (SAVA syndemic) are mutually entwined epidemics
that put African American women at disproportionate risk of HIV (120). The
syndemic conceptual framework posits that some co-occurring epidemics have

an effect on health outcomes by synergistically interacting and exacerbating
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one another. To date, this framework has mainly been applied to understand
frequently co-occurring HIV risk factors in populations in the United States (U.S.) at
high risk of HIV, such as men who have sex with men (121), men of color (122) and
female sex workers (123). It has also been applied to understand barriers to HIV

care and treatment in the U.S. (124, 125).

The evidence base establishing alcohol use and IPV victimization as
synergistic and interrelated health issues that each serve as risk factors for HIV is
well established (119). However, despite evidence that each independently and
adversely impacts outcomes throughout the HIV care and treatment continuum,
there is less research simultaneously examining the effects of alcohol use and IPV
on HIV care seeking behaviors (e.g., initiation of ART). Alcohol use is associated
with delays in testing and care seeking and suboptimal treatment adherence
(44). Similarly, a 2015 systematic review found that IPV is associated with barriers
to optimum care throughout the HIV care confinuum starting from delayed
disclosure of HIV positive status to partners, to non-adherence of antiretroviral
therapy (39). However, most of the IPV studies captured in the review were
conducted in high income countries, were cross-sectional in nature, and were

conducted in the context of outdated tfreatment guidelines.

In Uganda, which experiences a generalized HIV epidemic (prevalence of

6.2%)(?7), heavy alcohol use is common among those that consume alcohol (1).
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In the fishing villages along the Rakai/Masaka border, where the greatest burden
of HIV exists (median HIV prevalence among women is 49%), the maijority of
persons who drink consume hazardous levels of alcohol and there is substantial
overlap between the occurrence of IPV, alcohol use and HIV (2, 3). The role of
alcohol use as a driver of the HIV epidemic in this context is well established by
quantitative and qualitative data (11, 21-23). Qualitative research with WLWH in
Rakai suggests that alcohol use by one or both partners often precedes instances
of IPV (14). Among WLWH who consume alcohol in this setting, 31% report
experiencing an alcohol-related consequence (indicators of harmful drinking,
heavy drinking and alcohol dependence) in the past year, suggestive of harmful
or hazardous drinking (see CHAPTER 1). Recent analyses from the current
dissertation exploring associations between alcohol use and HIV treatment
outcomes in Rakai found that women who reported past year alcohol use were
less likely to report current ART use and less likely to be virally suppressed (see
CHAPTER 1). In another recent analysis from this dissertation, we explored
prospective associations between experiences of IPV and HIV treatment
outcomes in the same study sample (see CHAPTER 2). In these analyses, we did
not find a significant association between experiences of IPV and the outcomes
(current ART use and viral suppression) after adjusting for potential confounders.
This is in contrast to prior longitudinal research in Rakai that did find a significant
association between treatment adherence and experiences of IPV in some age

strata (99). To date, the effects of co-occurring alcohol use and IPV on HIV
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tfreatment outcomes has not been explored in this setting. There is a need to
understand the temporal nature of how these two frequently co-occurring
conditions relate to HIV tfreatment outcomes. Specifically, research is needed to

examine how or for whom alcohol use and IPV affect freatment outcomes.

The present analysis fills a gap in the literature by applying mediation and
moderation analysis to inform how and for whom the two variables impact HIV
treatment outcomes. We will explore longitudinal pathways between alcohol use
and IPV and two HIV tfreatment outcomes (i.e., current ART use and viral
suppression) with the aim of disentangling the temporal nature of the relationship
between these variables in women. When examining moderator effects, we
examined them between the exposure variables contemporaneously at
baseline, as well as prospectively with the moderator occurring at follow-up to
explore all temporal pathways (i.e., co-occurring alcohol use and IPV at baseline,
alcohol use at baseline and subsequent experiences of IPV at follow-up and IPV
at baseline and subsequent alcohol use at follow up). To explore mediation, we
examined both IPV and alcohol mediated pathways with both of the HIV
outcomes. A total of four mediation models were tested; alcohol mediated
pathways between (1) IPV and current ART use and (2) IPV and viral suppression
as well as IPV-mediated pathways between (3) alcohol use and current ART use
and (4) alcohol use and viral suppression. These exploratory analyses were

conducted using data from two consecutive rounds of the Rakai Community
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Cohort Study which were conducted after the roll out of universal test and treat,
Uganda’s current HIV freatment guidelines. Exploring these mediating and
moderating effects, will disentangle the temporal nature of the relationship
between these variables and allow for estimation of direct and indirect causal

effects between alcohol use, IPV and the HIV freatment outcomes.

Materials and Methods
Study Design and Data Collection:

Detailed description of RCCS study design and data collection methods
have been described in detail in previous publications (30). The RCCS is an open
cohort longitudinal HIV surveillance study that has been continuously collecting
data since 1994. Each round of data collection includes roughly 20,000
participants and typically takes 12-18 months as the survey moves through forty
communities in the Rakai region. Data collection is currently in its 20t round; the
present study involves secondary data analysis of the two most recently
completed rounds (18 and 19). Each round consists of a household census to
identify eligible participants, followed by a survey. Residents between the ages of
15 and 49 years who are present and provide written informed consent are invited
to participate in the survey, which covers sociodemographic and behavioral
characteristics as well as health care utilization (inclusive of HIV services). HIV

testing and counseling, referral to care and ART treatment initiation are also
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provided. Ethical approval for the RCCS has been granted by the Johns Hopkins
School of Public Health's institutional review board (IRB), Columbia University’s IRB,
Western IRB, the Uganda Virus Research Institute’s Research and Ethics

Committee and the Uganda National Council for Science and Technology.

Analytic Sample:

The present study involves secondary analysis of data collected in Rounds
18 and 19 of the RCCS. Round 18 was conducted from August 2016 to May 2018.
round 19 began in June of 2018 but was abruptly stopped in March 2020 due to
the national COVID-19 lockdown in Uganda. Data collection resumed in August
of 2020 and concluded in November of 2020. To improve readability, for the
remainder of the paper, round 18 will be referred to as “baseline” and round 19
will be referred to as “follow-up”. Given the focus on the relationship between
alcohol use, IPV and HIV treatment outcomes among women, the analytic
sample focused on women living with HIV (known positives and those testing
positive in RCCS) at baseline who reported an intimate partnership in the past 12
months (individuals who do not report a past year infimate partnership are not

asked questions regarding past year IPV), creating a sample of 1,923 individuals.

Measures

Primary exposures/mediators. “Any past year alcohol use”, was a

dichotomous variable measured by the question, “Have you drunk any alcohol in
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the past year, for instance, beer, wine, waragi or other spirits, or home-made

beerg”

“Any past year IPV" is a composite variable comprised of ten adapted
questions from the Conflict Tactics Scales (CTS) (102). IPV was measured by

asking, “In the past 12 months has your partner...”: “verbally abused or shouted
at you?”; “pushed, pulled, slapped, held you down?2”; “punched you with fist or
something that could hurt you?2”; “kicked or dragged you?”; “tried to strangle or
burn youe”; “threatened you with a knife, gun, other weapon?”; and “attacked
you with knife, gun, other weapon?”; “used verbal threats to force you to have

sexe” “physically forced you to have sexe;” or “coerced you to perform other

sexual acts when you did not want to2”

The formatting of this question differed between baseline and follow up. At
baseline, participants were asked to answer the ten IPV questions in relation to a
specific infimate partner (starting with current/most recent). They were asked to
recall this information for up to four past year partners. Responses were collapsed
across partners, where a “yes” response to an item with one partner indicated a
yes for that type of IPV. The responses were then further collapsed so that an
individual who responded yes to any item was a yes to “any past year IPV". At

follow-up, participants were asked each of the ten IPV items only once, regarding
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all partners in the past year. Responses to the ten were still collapsed to create

single measures, “any past year IPV2" (yes/no).

Dependent variables. The first outcome, “current ART use” was a
dichotomous variable measured by a yes/no response to the question, “Are you
currently taking antiretroviralsg”. Viral suppression, the primary outcome of
interest, was collected as a continuous variable, viral load, and dichotomized per
Ugandan ministry of health guidelines for viral suppression, defined as a viral load

<1000 viral copies per mL of blood (73).

Covariates. Seven baseline sociodemographic characteristics were
included in the analyses to control for potential confounding, including, age,
community type (agricultural, fishing, tfrade), marital status (currently married,
previously married, never married), education (no formal education, primary
school or higher), employment (defined as the primary occupation of
bar/restaurant worker, fishermen, trade/shopkeeper, agriculture/housework,
other), religion (Christian, Muslim, other/no religion), and household
socioeconomic status (a three category index based on dwelling attributes and

divided into tertiles for low, middle, high).

Data Analysis
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Analyses were performed using SAS studio (74). Data were inspected for
errors, omissions and outliers. Descriptive statistics were used to characterize the
analytic sample. Descriptive analysis included frequencies for dichotomous and
categorical variables and measures of central tendency for continuous variables.
Multicollinearity was assessed by examining the intercorrelations between the
predictor variables in the model as well as the tolerance and variance inflation

factor (VIF).

To test the mediation hypotheses, four logistic regression models were
estimated (see Figures 5-8) using the approach described by Vanderweele (126).
To explore the pathway from alcohol use to the outcomes mediated by IPV,
prospective models were estimated for each of the HIV outcome variables with
alcohol use as the exposure and IPV as the mediating variable. To explore the
pathway from IPV to the outcomes mediated by alcohol use, models were
estimated for each of the HIV outcome variables with IPV as the exposure and
alcohol use as the mediating variable. Causal mediation models were estimated
in SAS using the PROC CAUSALMED function. To meet the assumptions required to
interpret the results causally, models included adjustments at baseline for
potential (1) exposure-outcome confounding (2) mediator-outcome
confounding and (3) exposer-mediator confounding. These potential
confounders were identified a priori from the literature. Direct acyclic graphs were

used to test the fourth assumption, that no mediator-outcome confounders were
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included that were affected by the exposure. Outcome and mediator variables
in all models were from follow-up while exposure and covariates were from
baseline data. All models also adjusted for mediator and outcome values at
baseline. Ninety fifth percentile booftstrap confidence intervals and odds ratio

estimates were obtained.

Alcohol Use
[follow-up]

IPV ART Use
[baseline] (follow-up)

Figure 5. Alcohol Use as a Mediator of the Relationship between IPV and ART Use

Alcohol Use
[follow-up]

IPV Viral Suppression
[baseline] (follow-up)

Figure 6. Alcohol Use as a Mediator of the Relationship between IPV and Viral
Suppression
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IPV
[follow-up]

Alcohol use ART Use
[baseline] (follow-up)

Figure 7. IPV as a Mediator of the Relationship between Alcohol Use and ART Use

IPV
[follow-up]

Alcohol use Viral Suppression
[baseline] (follow-up)

Figure 8. IPV as a mediator of the Relationship between Alcohol Use and Viral
Suppression

To test the moderation hypotheses, three sets of interaction terms were
tested for each outcome. Models were built using the proc genmod function in
SAS and the logit link and binomial distribution to obtain odds ratios. All
moderation models were prospective and measured associations between
exposures and interaction terms with the HIV outcomes at follow up. The first two
models tested two-way interaction between IPV X alcohol use both measured at

baseline (foreach outcome); the next two models were estimated to test the two-
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way interactions between IPV at baseline and alcohol use at follow up (for each
outcome). The third set of two models tested two-way interactions between
alcohol use at baseline X IPV at follow up. All models were adjusted for covariates
and outcome at baseline. Interaction terms were considered significant at alpha

of 0.05. An alpha of 0.05 was used to determine significance of other associations.

Multicollinearity
All VIF were less than 2, no tolerance values were <0.1 and no correlations

were >0.7, suggesting that there was little multicollinearity between variables.

Missing data

We encountered missing observations for one of the two HIV outcomes: VS
(0.43% of observations missing this outcome). We also encountered a single
missing observation for one of the covariates: household SES (0.04%). The source
and impact of missing data was not explored further for these two variables, given
the very small proportion of missing observations. Partficipation in this open cohort
varies from year to year; sixty three percent of those who participated at baseline

also participated at follow up.

Resulis

Descriptive Characteristics of the Sample at Baseline
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Table 6 describes baseline characteristics of the analytic sample. Just under
half of the sample (47%) reported past year alcohol use at baseline; past year IPV
was reported by 37%. Among those reporting past year IPV at baseline, nearly
half (49.2%) reported alcohol use preceding the most recent episode of IPV.
Regarding demography, most study participants resided in the fishing
communities (46%) or agrarian communities (38%), with only 17% residing in trade
communities. Most participants (62%) were currently married. The common
profession among women was housework (45%) and more than seven in ten had
completed some or all of secondary school (72%). The proportion of reported use
of other drugs (apart from alcohol) was very small, with less than 1% of women

reporting this behavior in the past year at baseline.

Mediated Pathway Analysis of the relationship between alcohol use, IPV and the
HIV treatment outcomes

Tables 7a-7d, summarize the results from the four mediated pathway
analyses between past year alcohol or IPV at baseline and current ART use or viral
suppression at follow-up. Adjusted Odds Ratios, bootstrap corrected 95%
confidence intervals and p-values are reported for the total, direct effect and
natural indirect effects for each model. All models were adjusted for potential
confounders, outcome, and mediator at baseline. None of the pathways across

the four models were found to be stafistically significant at p<.05.

81



Prospective Moderation Analysis of Alcohol Use, IPV and Current ART Use

Tables 8a-c, summarize multivariate logistic regression results of prospective
moderation analyses of past year alcohol use and past year IPV on the first
outcome, current ART use. The following interactions were explored: alcohol use
and IPV at baseline, alcohol use at baseline and IPV at follow-up, IPV at baseline
and alcohol use at follow-up. Beta, standard error and p-values are reported for
each model. All models adjusted for the following at baseline: SES, residence,

age, marital status, education, religion, viral suppression

As shown in Tables 8a-c, in adjusted models the main effects (alcohol use and
IPV), as well as the interaction terms were not statistically significant in any of the

models.

Prospective Moderation Analysis of Alcohol Use, IPV and Viral Suppression

Tables 9a-c, summarize multivariate logistic regression results of prospective
moderation analyses of past year alcohol use and past year IPV on the main
outcome, viral suppression. The following interactions were explored: alcohol use
and IPV at baseline, alcohol use at baseline and IPV at follow-up, IPV at baseline
and alcohol use at follow-up. Beta, standard error, odds ratio, 95% confidence
interval and p-values are reported for each model. All models adjusted for the
following at baseline: SES, residence, age, marital status, education, religion, viral

suppression
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As shown in Tables ?2a-c, in adjusted models we observed no significant
interaction effects. We observed a significant main effect of alcohol use in the
model looking at alcohol use at baseline moderated by IPV at follow up (Table
b, aOR 2.25 95% CI 1.05-4.77, p=0.0375) but this relationship was no longer

significant after removing the insignificant interaction term (p=0.1525)

Discussion

This paper applied moderation and mediation analysis to explore temporal
pathways between alcohol use, IPV and two HIV freatment outcomes: current
ART use and viral suppression. No statistically significant mediating or moderating
effects were observed across models. These findings might be attributed to
several factors, including, the absence of any frue causal effect, measurement
error, and/or incorrect model specification. Causal mediation analysis relies on
strong assumptions around correct model specification that cannot be violated
if the resulting direct and indirect effects are to be interpreted causally.
Vanderwheele (2016), identifies four confounding assumptions for causal
mediation; a mediation model must (i) control for confounders between control
and outcome, (i) control for confounders between mediator and outcome, (iii)
control for confounders between exposure and mediator and (iv) no mediator-
outcome confounder should be controlled for that is itself affected by the

exposure (126). Violation of any of these assumptions, through model
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misspecification or unmeasured confounding could produce misleading results.
While DAGS were used to identify confounding variables a priori, it is possible that
potential unmeasured confounders that are established in the literature, like
depression (127, 128) as well as unknown confounders biased the estimates in the

present analyses.

Measurement error and misclassification could also have produced
misleading results that were biased towards the null. All the measures in the model
except for viral suppression were self-reported and subject to measurement error
(e.g.. under-reporting due to social desirability bias). Instead of a validated
measure of hazardous drinking or alcohol use disorder (such as the AUDIT (76)) or
a biomarker for alcohol consumption (such as Phosphatidylethanol (PEth)), we
relied on self-reported past year alcohol consumption, a measure that does not
account for the frequency or quantity of alcohol consumed. The lack of precision
of this variable may have obscured the ability to measure the true relationship
between alcohol use and the other variables of interest. As an example, the
measure of alcohol consumption used in this study is unable to distinguish
between persons who, for example, drank once at a religious ceremony in the
past year vs. heavy drinkers) Similarly, the IPV questions did not capture frequency
of IPV. Edits to the IPV items between baseline and follow up could have
produced misclassification of this exposure. In the baseline round, participants

were asked about experiences of violence with specific partners. At follow up
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they were asked about experiences of IPV with any past year partner. There is
evidence thatrecallisimproved when people are asked to think about the details
of a specific scenario (116). The prevalence of IPV was lower at follow-up and it is
unclear if this was a result of reduced IPV, or the use of a less sensitive measure of
IPV. Regardless of which IPV measure (baseline or follow-up) produced a more
precise estimate, this potential misclassification is a threat to the findings of the
analyses. Though not applied here, Vanderwheele and Le Cessie have
developed advanced methods to correct measurement error as a source of bias
to direct, indirect and mediated effects and these could be applied in future

analyses (129, 130).

Finally, temporality is crifical to causal inference and causal mediation
analysis specifically. The present paper only observes two time points one year
apart. The recall period for the exposure/mediators of interest is “past year”. These
measurement tfime points may be too far apart and the recall period too vast to
capture the effects we were interested in exploring. Of course, it is possible that
the models were correctly specified no mediation or moderation effects were
observed simply because these effects did not exist. Much of the previous work
affirming a relationship between IPV and alcohol use and HIV care and freatment
outcomes has been cross-sectional (i.e. associational) and has not reflected
current ART treatment guidelines. Advancements in ART have led to simpler (such

as single dose daily) and more tolerable (i.e., with fewer side effects) tfreatment
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regimens (131). Furthermore, the advent of test and treat infroduced same day
diagnosis and initiation of treatment, reducing the number of steps (and
opportunities to delay) to link info care and freatment. These changes in the
freatment landscape may have reduced barriers to ART use and viral suppression
which could explain the lack of observed significant effects between the

exposures and outcomes of interest.

The results of the present study should be viewed in light of its limitations.
Concerns regarding the operational definitions (precision of measurement
changes in the items used at the two time points) of the key variables have been
described above. However, the present study is novel in its application of both
moderation and mediation analysis to explore pathways between alcohol use,
IPV and HIV freatment outcomes in sub-Saharan Africa. It adds to a sparse
evidence base of the application of these methods in this setting. Additionally,

this paper is timely, capturing HIV outcomes under current treatment guidelines.

The findings were inconclusive; given the high prevalence and co-
occurrence of HIV, alcohol use and IPV in this setting and the public health
burden attributed to each of these issues, more research is needed to understand
how these variables are related. Future studies should use more rigorous alcohol
use and IPV measures that capture frequency, quantity, type and severity. Data

collection should also focus on shorter recall periods (e.g., two weeks, past month)
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to narrow the temporal window and improve recall. Finally, qualitative research
among WLWH is needed to understand perceived barriers to freatment

adherence related to IPV and alcohol use.
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Table 6. Baseline characteristics of WLWH participating of the Rakai Community
Cohort Study, overall and stratified by sex

Characteristic Overall (n=1,923)

Any Alcohol Use
Yes 905 (47.1%)

No 1018 (52.9%)

Alcohol use

before most

recent IPV*
Yes, one or both
353 (49.2%)
partners
No 364 (50.8%)
Any [PV
Yes 716 (37.2%)
No 1207 (62.8%)
Mean Age (SD) 32.8 (SD7.2)
Residence
Agrarian 721 (37.5%)
Trade 320 (16.6%)
Fishing 882 (45.9%)
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Table 6 cont'd. Baseline characteristics of WLWH participating of the
Rakai Community Cohort Study, overall and stratified by sex

Characteristic

Overall (n=1,923)

Education
No School/Primary
Secondary or

above

HH SES
High
Middle

Low

Occupation
Housework
Trade/shopkeeper
Bar/Restaurant
Worker
Other
Religion

Catholic

Muslim

89

539 (28.0%)

1384 (72.0%)

1082 (56.3%)
323 (16.8%)

517 (26.9%)

867 (45.1%)

444 (23.1%)

272 (14.1%)

340 (17.7%)

1230 (64.0%)

354 (18.41%)



Table 6 cont’d. Baseline characteristics of WLWH participating of the
Rakai Community Cohort Study, overall and stratified by sex

Characteristic Overall (n=1,923)
Muslim 354 (18.41%)
Other 339 (17.6%)

Any Drug Use

Yes 18 (0.9%)
No 1905 (99.1%)
Marital Status
Currently Married 1188 (61.8%)
Previously Married 643 (33.4%)
Never Married 92 (4.78%)

*only asked of persons who report past year IPV
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Table 7a-d. Mediated Pathway Analyses

7a. IPV mediated pathway between any alcohol use at baseline and
current ART Use at Follow-up (n=1,009)

OR (Bootstrap bias

corrected 95% Cl) P-value
Total Effect 1.45 (0.54-3.72) 0.4187
Direct Effect 1.51 (0.56-3.84) 0.3819
Natural Indirect Effect 0.96 (0.89-1.05) 0.2095

adjusted for the following at baseline: SES, residence, age, marital status,

education, religion, art use, IPV

7b. IPV mediated pathway between any alcohol use at baseline and viral
suppression at Follow-up (n=998)

OR (Bootstrap bias

corrected 95% Cl) P-value
Total Effect 1.50 (0.73-2.93) 0.2817
Direct Effect 1.55 (0.76-3.04) 0.2562
Natural Indirect Effect 0.97 (0.90-1.03) 0.2536

adjusted for the following at baseline: SES, residence, age, marital status,

education, religion, viral suppression, IPV
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Table 7a-d cont’d. Mediated Pathway Analyses

7c. Alcohol mediated pathway between any IPV at baseline and current
ART use at Follow-up (n=1,086)

OR (Bootstrap bias

corrected 95% Cl) P-value
Total Effect 1.59 (0.64-4.22) 0.3220
Direct Effect 1.59 (0.64-4.14) 0.3259
Natural Indirect Effect 1.00 (0.93-1.09) 0.9262

adjusted for the following at baseline: SES, residence, age, marital status,

education, religion, viral suppression, alcohol use

7d. Alcohol mediated pathway between any IPV at baseline and viral
suppression at Follow-up (n=1,076)

OR (Bootstrap bias

corrected 95% Cl) P-value
Total Effect 1.25 (0.62-3.09) 0.5251
Direct Effect 1.28 (0.64-3.08) 0.4897
Natural Indirect Effect 0.98 (0.90-1.01) 0.3308

adjusted for the following at baseline: SES, residence, age, marital status,

education, religion, viral suppression, alcohol use
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Table 8a-c. Prospective Moderated Pathway Analysis for Current ART Use

8a. Assessing moderation between alcohol use and IPV at baseline and

current ART use at follow-up (n=1,086)

Beta SE OR 95% CI P-value
Alcohol use -0.0621 0.439 0.94 (0.40-2.22) 0.8875
PV -0.1834 0.512 0.83 (0.31-2.27) 0.7201
Alc*IPV 1.2116 0.740 3.36 (0.79-14.32) 0.1015

8b. Assessing moderation between alcohol use at baseline and IPV at follow

up and current ART use at follow-up (n=1,009)

Beta SE OR 95% Cl P-value
Alcohol use 0.1769 0.449 1.19 (0.50-2.88) 0.6934
PV -0.9728 0.538 0.38 (0.16-1.30) 0.1403
Alc*IPV 0.8584 0.757 2.36 (0.54-10.40) 0.2566

8c. Assessing moderation between IPV at baseline and alcohol use at follow

up and current ART use at follow-up (n=1,086)

Beta SE OR 95% Cl P-value
Alcohol use 0.0834 0.430 1.09 (0.49-3.66) 0.8462
PV 0.2892 0.515 1.34 (0.47-2.52) 0.5744
Alc*IPV 0.3156 0.730 1.37 (0.33-5.74) 0.6656

All models adjusted for the following at baseline: SES, residence, age, marital

status, education, religion, art use
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Table 9a-c. Prospective Moderated Pathway Analyses for Viral Suppression

9a. Assessing moderation between alcohol use and IPV at baseline and

viral suppression at follow-up (n=1,086)

Beta SE OR 95% Cl P-value
Alcohol use 0.3071 0.375 1.36 (0.65-2.83) 0.4125
PV 0.0375 0.409 1.04 (0.47-2.31) 0.9270
Alc*IPV 0.3725 0.610 1.45 (0.44-4.79) 0.5412

9b. Assessing moderation between alcohol use at baseline and IPV at follow

up and viral suppression at follow-up (n=1,009)

Beta SE OR 95% Cl P-value
Alcohol use 0.8045 0.837 2.24 (1.05-4.77) 0.0375
PV 0.2877 0.496 1.33 (0.50-3.52) 0.5617
Alc*IPV -1.0909 0.663 0.34 (0.09-1.23) 0.0917

9c. Assessing moderation between IPV at baseline and alcohol use at follow

up and viral suppression at follow-up (n=1,086)

Beta SE OR 95% Cl P-value
Alcohol use 0.0968 0.378 1.10 (0.52-2.31) 0.7980
PV 0.5120 0.430 1.67 (0.72-3.87) 0.2336
Alc*IPV -0.5136 0.612 0.60 (0.18-1.98) 0.4012
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CHAPTER 4: Summary, Implications and Future Recommendations

Summary of Findings

In chapter 1, associations between two alcohol measures and two HIV
outcomes (current ART use and viral suppression) were estimated using
generalized estimating equations to obtain odds ratios. The hypotheses were that
both alcohol measures would be associated with worse HIV outcomes and that
there would be differences in observed associations by sex. To explore possible
differences by sex, analyses were performed overall and stratified by sex. Most of
these hypotheses were confirmed. There were clinically significant differences in
viral load (i.e., the achievement of viral suppression) by alcohol use status. There
were also differences in observed relationships by sex. Significant inverse
associations between any past year alcohol use and current ART use were driven
by the relationships between these variables in both men and women while
significant inverse associations between viral suppression and past year alcohol
use were driven by the relationship between these variables in women. A
significant natural indirect effect supported mediation by ART use in the overall

sample.

Among alcohol users, associations between the experience of alcohol-

related consequences and the HIV outcomes were estimated. Significant inverse

associations between alcohol-related consequences and the HIV outcomes
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were driven by the relationships between these variables in men. These
differences by sex could be attributed to differences in gendered drinking
patterns in Uganda as well as the alcohol measures. Among alcohol users, ART
use did not mediate the relationship between consequences and viral

suppression.

In chapter 2, prospective associations between three forms of IPV (physical,
sexual, and verbal) and the same two HIV outcomes among WLWH were
examined by fitting logistic regression models with stabilized inverse probability of
tfreatment and censoring weights (IPTCW) to obtain odds ratios. The application
of IPTCWs allowed us to adjust for measured confounders and censoring (loss to
follow up) in a single summary weight. We hypothesized that all three IPV
measures would be associated with worse HIV outcomes at follow up. After
application of stabilized IPTCWs, none of the three IPV exposures were significantly
associated with current ART use or viral suppression. All observed associations
between IPV and the outcomes were highly insignificant in the adjusted analyses

with odds ratios that were near zero.

In chapter 3, mediating and moderating processes between alcohol use,
IPV and two same two HIV outcomes among WLWH were explored. This analysis
was exploratory in nature and not driven by hypotheses. IPV was a composite

variable indicating past year experience of any of the three forms of IPV in
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chapter 2. To explore the pathway mediated by IPV, logistic regression models
were estimated for each of the HIV outcome variables with alcohol use as the
exposure and IPV as the mediating variable. To explore the pathway mediated
by alcohol use, models were estimated for each of the HIV outcome variables
with IPV as the exposure and alcohol use as the mediating variable. To test the
moderatfion hypotheses, three sets of interaction terms were tested for each
outcome. None of the four mediation pathways analyses yielded significant
direct or indirect effects. Of the six moderation analyses, no significant statistical

interactions were observed.

Public Health Implications

IPV, alcohol use and HIV are interrelated, frequently co-occurring issues in
Uganda and these findings have important public health implications for HIV
programmatic planning. The present study was the first to explore associations
between alcohol use, IPV and current ART use and viral suppression in the context
of Uganda’s current HIV tfreatment guidelines (i.e., universal tfreatment and a
threshold for viral suppression consistent with Ugandan Ministry of Health
protocol). While a robust body of literature suggests that alcohol use (44) and IPV
(39) may be associated with worse HIV care and freatment outcomes, many of
these studies were conducted under outdated treatment guidelines, which has

implications for care and treatment access. Additionally, many used cross-
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sectional data and were conducted in drastically different study settings (e.g.,
the United States). Furthermore, despite alcohol use and IPV being frequently co-
occurring health issues there is a dearth of literature exploring the temporal nature
of their relationship and their potentially synergistic effects on HIV treatment
outcomes. Therefore, findings from this work are fimely and can inform

interventions aimed at improving HIV treatment outcomes in Uganda.

Alcohol use and alcohol-related consequences were significantly
associated with lower likelihood of current ART use and viral suppression. Alcohol
use was associated with lower odds of current ART use among both men and
women. Uganda’s current HIV freatment guidelines recommend inifiation of ART
in all patients, meaning all patients diagnosed as HIV positive should immediately
be linked into HIV care and initiated on ART the same day they are diagnosed. In
previous studies conducted prior to the scale up of test and treat, associations
between alcohol use and delayed HIV care-seeking have been observed (37, 38,
75); the implementation of test and treat should reduce barriers to freatment and
opportunities for delayed treatment initiation. Despite data in the present study
being collected after the roll out of test and treat, alcohol users were still less likely
to report current ART use, which could be the product of declining to initiate ART,
failure to pick up ART medication and attend follow up appointments and/or

choosing to discontinue treatment. These findings suggest that alcohol use is an
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important barrier to achieving optimum HIV care and treatment outcomes in

Uganda.

Alcohol use is a modifiable risk behavior that can be intervened on. The
negative association between alcohol use and current ART use suggests that
interventions to address alcohol use among PLWH should occur as early in the
care and treatment cascade as possible (i.e., at the point of HIV testing and
initiation of tfreatment) to facilitate immediate uptake of care. Our recent
qualitative work with WLWH in the area found that individuals are often willing to
implement lifestyle changes at time of diagnosis and indicated general
acceptability of an alcohol use intervention integrated into testing services (80).
Among male alcohol users, those reporting any alcohol-related consequences
(indicators of harmful drinking, heavy drinking and alcohol dependence) were
less likely to report current ART use or be virally suppressed, suggesting that men
who consume enough alcohol to experience these consequences should be
screened for alcohol misuse and a priority population for alcohol interventions in

this setting.

Findings from chapter 2 were inconclusive. We did not observe a causal
effect of past year experiences of any form of IPV on current ART use or viral

suppression. It is possible that this was the result of no frue causal effect. Many of
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the IPV-related barriers to ART initiation identified in prior studies (such as delayed
care seeking for fear of disclosure of HIV positive status to one’s partner and
subsequent delayed care seeking, partner limiting access to transportation to
clinic to initiate tfreatment) are overcome through access to treatment at the time
of diagnosis. Beyond a sensitivity analysis stratified by age group, our analysis did
not explore if specific groups of women (e.g. sex workers) who experienced IPV
were at greater risk of poor HIV outcomes. IPV is a prevalent and serious public
health issue in its own right that disproportionately burdens WLWH. Integration of
services to address IPV into HIV care and freatment should be a priority regardless

of its effect (or potential lack of effect) on HIV treatment outcomes.

Findings from chapter 3 should were also inconclusive. We did not observe
any significant mediated or moderated pathways between IPV, alcohol use and
current ART use or viral suppression. These findings might be attributed to several
factors, including, the absence of any true causal effect, measurement error,
and/or incorrect model specification. Potential sources of measurement error,
unmeasured confounding and model misspecification are described in detail in
chapter 3. Given the high prevalence and co-occurrence of HIV, alcohol use and
IPV in this setting and the public health burden afttributed to each of these issues,
more research is needed to understand how these variables are related. Null
findings for aims two and three should be considered inconclusive and we outline

suggested next steps for research under “recommendations for future work”
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Recommendations for Future Work

Insignificant findings across all three chapters could be a product of the
measures used. We did not have access to validated alcohol use measures or
(e.g.. AUDIT to detect problematic alcohol use (76)) or biomarker data. We were
reliant on self-reported use (which is subject to social desirability bias) and our
primary alcohol use measure, “any past year alcohol use”, which groups those
who ceremoniously drink once a year in the same group as binge drinkers, may
not have been sensitive enough to capture differences in viral suppression among
men. More rigorous alcohol use measures in this setting are needed to clearly

distinguish types of drinker and further identify highest priority populations.

The IPV measures used were adapted from the conflict tactics scale, a
validated IPV measures used globally (102). However, the questions were asked
differently across the two rounds and this could have impacted recall and
reporting. At baseline individuals were asked about experiences of IPV with
specific partners and at follow up they were asked about any IPV with any past
year partner. There is evidence that recall is improved when individuals are asked
about more specific experiences (116). The prevalence of IPV at follow-up was
lower than at baseline and this could have been a product of this discrepancy in

survey formatting. Future data collection should seek to maintain the same
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question format across rounds to remove this potential source of bias. This will also
facilitate the inclusion of additional time points in prospective analyses and allow
for clinically meaningful outcomes such as durable viral suppression to be
measured. The addition of questions that capture the frequency and severity of
IPV experienced as well as instances of bidirectional IPV are also needed to
determine if specific populations of women experiencing IPV have worse HIV
treatment outcomes. Finally, qualitative work with WLWH who experience IPV is
needed to shed light on how IPV currently impacts HIV care seeking behavior and

if this has changed in response to changing treatment guidelines.

Additional studies exploring pathways between alcohol, IPV and HIV care
and tfreatment outcomes are needed to further disentangle the relationship
between these variables. Future pathway analyses should ufilize data collected
more frequently and with shorter recall periods (e.g., two weeks, past month) to
narrow the temporal window and improve recall. Finally, qualitative research
among WLWH is needed to understand perceived barriers to treatment

adherence related to IPV and alcohol use.

This dissertation addresses gaps in the literature regarding the relationship

between alcohol use, IPV and HIV ftreatment outcomes. It contributes to the

sparse evidence base on this topic in sub-Saharan Africa and provides
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meaningful recommendations for next steps in future research and HIV program

development.
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APPENDICES

Supplemental Table 1. Comparison of Sociodemographic and Behavioral
Characteristics at Baseline by Retention Status, overall (Chapter 1)

RETAINED NOT RETAINED P-value
N (%) N (%) for Chi2
Past Year
Alcohol Use 0.0026
Yes 756 (58.6%) 1060 (53.2%)
No 535 (41.4%) 932 (46.8%)
Alc
consequences 0.1166
none 448 (59.4%) 679 (64.2%)
1 114 (15.1%) 138 (13.0%)
2+ 192 (25.5%) 241 (22.8%)
Mean age years 33.5 36.1 <0.0001
Residence 0.3249
Agrarian 496 (38.4%) 809 (40.6%)
Trade 75 (5.8%) 125 (6.28%)
Fishing 720 (55.8%) 1058 (53.1%)
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Supplemental Table 1 cont'd. Comparison of Sociodemographic and
Behavioral Characteristics at Baseline by Retention Status, overall (Chapter 1)

RETAINED NOT RETAINED P-value
N (%) N (%) for Chi2

Education 0.6665
No School 413 (32.0%) 623 (31.3%)

Primary or above 878 (68.0%) 1369 (68.7%)

HH SES 0.6364
High 653 (51.3%) 978 (49.6%)

Middle 225 (17.7%) 354 (18.0%)
Low 395 (31.0%) 638 (32.4%)

Occupation 0.0055
Housework 427 (33.1%) 782 (39.3%)
Trade/shopkeeper 225 (17.4%) 331 (16.6%)
Bar/Restaurant
Worker 260 (20.1%) 345 (17.3%)

Fisherman 118 (9.1%) 150 (7.5%)
Other 261 (22.2%) 384 (19.3%)

Religion 0.0872

Catholic 847 (65.6%) 1364 (68.5%)
Other 444 (34.4%) 628 (31.5%)
Any Drug Use 0.0691
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Supplemental Table 1T cont’d. Comparison of Sociodemographic and
Behavioral Characteristics at Baseline by Retention Status, overall (Chapter 1)

RETAINED NOT RETAINED P-value

N (%) N (%) for Chi2
Any Drug Use 0.0691
Yes 76 (5.9%) 89 (4.5%)
No 1215 (94.1%) 1903 (95.5%)
Marital Status Currently Married 741 (57 .4%) 1215 (60.0%) 0.0402
Not Married 550 (42.6%) 777 (40.0%)
Mean time
since dx Days 1337 (1601.5) 2028 (1840.0) <0.0001
Sex 0.0006
M 562 (43.5%) 748 (37.6%)
F 729 (56.5%) 1244 (62.5%)
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Supplemental Table 2.
Characteristics at Baseline by Retention Status (Chapter 2)

Physical IPV

Sexual IPV

Verbal IPV

Alcohol Use

Before IPV

Mean age

Residence

Yes

No

Yes

No

Yes

No

Yes

No

years

Comparison of Sociodemographic and Behavioral

RETAINED NOT RETAINED  P-value
N (%) N (%) for Chi2
0.0032

260 (23.9%) 250 (29.9 %)

827 (76.1%) 586 (70.1%)
0.3485

140 (12.9%) 120 (14.4%)

947 (87.1%) 716 (85.7%)
0.6459

276 (25.4%) 220 (26.3%)

811 (74.6%) 616 (73.7%)
193 (50.9%) 160 (47.3%) 0.3377

186 (49.1%) 178 (52.7%)
31.3 34.7 <0.0001
<0.0001

108



Supplemental Table 2 cont'd. Comparison of Sociodemographic and
Behavioral Characteristics at Baseline by Retention Status (Chapter 2)

Agrarian
Trade

Fishing

Education
No School

Primary or above

HH SES

High

Middle
Low

Occupation
Housework
Trade/ shopkeeper
Bar/Restaurant
Worker

Other

RETAINED NOT RETAINED  P-value
N (%) N (%) for Chi2
474 (42.7%) 247 (29.6%)
68 (6.3%) 252 (30.1%)
545 (51.0%) 337 (40.3%)
0.0606
323 (29.7%) 216 (25.8%)
764 (70.3%) 620 (74.2%)
<0.0001
554 (52.0%) 528 (63.2%)
193 (17.8%) 130 (15.6%)
340 (31.3%) 177 (21.2%)
<0.001
535 (49.2%) 332 (39.7%)
232 (21.3%) 212 (25.4%)
130 (12.0%) 142 (17.0%)

190 (17.5%)
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Supplemental Table 2 cont’d. Comparison of Sociodemographic and
Behavioral Characteristics at Baseline by Retention Status (Chapter 2)

Religion

Any Drug

Use

Marital

Status

Catholic

Ofher

Yes

No

Currently Married

Not Married

RETAINED N NOT RETAINED P-value
(%) N (%) for Chi2
0.1090
712 (65.5%) 518 (62.0%)
375 (34.5%) 318 (38.0%)
0.3832
12 (1.1%) 6 (0.7%)
1075 (98.9%) 830 (99.3%)
706 (65.0%) 482 (57.7%) 0.0011
381 (35.1%) 354 (42.3%)
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