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Abstract

Objective(s): Determine if patient-centered, streamlined HIV care achieves higher ART uptake
and viral suppression than the standard treatment model for people with HIV (PWH) reporting
hazardous alcohol use.

Design: Community cluster-randomized trial

Methods: The SEARCH trial (NCT01864603) compared an intervention of annual population
HIV testing, universal ART, and patient-centered care to a control of baseline population testing
with ART by country standard in 32 Kenyan and Ugandan communities. Adults (=15 years)
completed a baseline Alcohol Use Disorders Identification Test-Consumption (AUDIT-C) and
were classified as no/non-hazardous (AUDIT-C 0-2 women/0-3 men) or hazardous alcohol use
(=3 women/=4 men). We compared year 3 ART uptake and viral suppression of PWH reporting
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hazardous use between intervention and control arms. We compared alcohol use as a predictor of
year 3 ART uptake and viral suppression among PWH, by arm.

Results: Of 11,070 PWH with AUDIT-C measured, 1723 (16%) reported any alcohol use;

893 (8%) reported hazardous use. Among PWH reporting hazardous use, the intervention arm
had higher ART uptake (96%) and suppression (87%) compared to control (74%, aRR=1.28,
95%Cl:1.19-1.38; and 72%, aRR=1.20, 95%Cl:1.10-1.31, respectively). Within arm, hazardous
alcohol use predicted lower ART uptake in control (aRR=0.86, 95%CI:0.78-0.96), but not
intervention (aRR=1.02, 95%CI:1.00-1.04); use was not predictive of suppression in either arm.

Conclusion: The SEARCH intervention improved ART uptake and viral suppression among
PWH reporting hazardous alcohol use and eliminated gaps in ART uptake between PWH with
hazardous and no/non-hazardous use. Patient-centered HIV care may decrease barriers to HIV
care for PWH with hazardous alcohol use.
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INTRODUCTION

Hazardous alcohol use is an important predictor of poor HIV care outcomes. Alcohol

use among people with HIVV (PWH) has been associated with lower antiretroviral therapy
(ART) uptake,23 decreased ART adherence,? reduced viral suppression,>~’ and increased
mortality.8- Furthermore, alcohol use is prevalent among PWH, with an estimated 25%
engaging in a range of alcohol use in low and middle income countries.10 Interventions that
improve ART uptake and viral suppression for this high-risk group are urgently needed,
particularly in sub-Saharan Africa (SSA), where both HIV and alcohol misuse are common.

Hazardous alcohol use may negatively impact HIV care outcomes via several pathways.
Alcohol use has known effects on memory, planning, and cognitive skills that may

result in missed appointments and lapses in medication adherence,* leading to decreased
viral suppression. Alcohol use can contribute to liver disease, diabetes, depression, and
other comorbidities that impact individual morbidity and mortality in addition to HIV
infection.8 Moreover, patient and provider beliefs and knowledge gaps surrounding ART
use while drinking may negatively impact care.11-13 Several studies have shown that
interactive toxicity beliefs regarding alcohol and ART are common and may lead to

ART non-adherence.14-18 Further, providers may withhold or delay ART for persons with
hazardous alcohol use based on their opinions or misconceptions, despite universal treatment
recommendations.23:12 Alcohol-related stigma, both from providers and internalized by
patients, may also adversely impact care engagement, adherence, and patient-provider
relationships, contributing to lower viral suppression.14.17.18

To improve HIV outcomes among PWH engaged in hazardous alcohol use, interventions
may target alcohol use reduction/cessation directly or take a harm reduction approach®
through non-judgmental, low-barrier HIV care with or without directly intervening on
alcohol use. Direct approaches target alcohol use as a modifiable risk factor via behavioral
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or pharmacologic interventions. Counselling-based alcohol-reduction interventions among
PWH have been shown to modestly increase ART adherence, improve viral suppression,
and decrease risky sexual behaviors;20-22 however, implementing and scaling up these
interventions may be balanced against the opportunity costs of using resources for non-
alcohol related interventions with broader potential benefits in resource-limited settings.23
Harm reduction approaches using patient-centered care have been associated with improved
health status, treatment adherence, and greater efficiency of care for general health
problems,2425 but have not been systematically studied for PWH reporting alcohol use,
particularly in SSA.

The Sustainable East Africa Research in Community Health (SEARCH) cluster-randomized
trial examined the effect of an intervention of population-wide annual HIV testing and
universal ART eligibility paired with streamlined, patient-centered care versus a control of
baseline universal testing and ART eligibility and delivery by country standards from 2013—
2017. The intervention resulted in significantly higher rates of viral suppression compared
to the standard of care in a general population of PWH.26 We previously reported that

PWH reporting alcohol use had lower baseline ART uptake and viral suppression than
non-drinkers when enrolling in the SEARCH trial.” Though the SEARCH HIV care model
did not directly intervene on alcohol use, its focus on patient-centered care, improved
patient-provider communication and relationships, and easier access to care, may have
addressed multiple barriers commonly faced by PWH with hazardous alcohol use. In this
secondary analysis, we sought to determine whether the SEARCH intervention improved
ART uptake and viral suppression compared to control after 3 years among PWH reporting
hazardous alcohol at baseline. We also sought to determine if gaps in ART uptake and viral
suppression observed at baseline persisted between PWH with hazardous alcohol use and
non-hazardous/non-use in either the intervention or control communities, separately.

METHODS
Study Design and Population

The SEARCH trial (NCT01864603) was a community cluster-randomized trial that
compared an intervention of annual population-wide HIV testing and universal ART
eligibility via streamlined, patient-centered care to a control of baseline population-wide
testing with ART eligibility and delivery by evolving country standards. The trial included
32 communities in rural Kenya and Uganda over 3 years (2013-17). The trial methods

and primary outcome results have been described previously.2® Baseline (2013-2014) pair-
matched randomization assigned 16 study communities to intervention and 16 to control. We
conducted door-to-door census enumeration of community residents at baseline, followed
by 2-week health fairs offering universal HIV testing integrated with multi-disease services
and subsequent home-based testing for fair non-attendees.2” In both study arms, individuals
identified as HIV-positive (defined as confirmed HIV antibody test, detectable HIV RNA, or
a Ministry of Health record of prior HIV care) received baseline CD4" cell count and HIV
viral load testing, clinic appointments within one week (2 days if pregnant or CD4*<200
cells/mm3), and one-time transportation vouchers for travel to clinic.
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In intervention communities, health campaigns with HIV testing were conducted annually.
All individuals identified as HIV-positive were offered ART regardless of CD4* count.

All PWH received the SEARCH intervention of patient-centered streamlined care, which
included 3-month visit intervals for stable patients, reduced wait times, friendly providers,
welcoming staff, 24-hour mobile phone access to providers, appointment reminders, flexible
schedules for accessing care, and graduated re-engagement efforts for missed appointments.
The goal of the streamlined care intervention was to decrease barriers to engagement in

care and viral suppression, improve relationships between patients and the clinic, and
improve clinician and patient knowledge of HIV and ART, as previously described.28

This approach did not include any specific alcohol interventions and providers did not
receive alcohol related treatment training; however, individual providers may have addressed
alcohol use with patients using their clinical judgement or skills gained from patient-
centered care training received for the intervention, as previously described.28:29 In control
communities, health campaigns were held at baseline only and ART was offered according
to country guidelines. ART eligibility rapidly expanded during the study the study, from
CD4* <350 cells/mm? at baseline to <500 cells/mm3 within 1 year, and subsequently

to universal eligibility.28 Participants in control communities received standard HIV care,
with no specific alcohol interventions. After three years, campaigns were conducted in all
communities for endpoint measurement, including viral load.

At community health campaigns, current alcohol use was measured by self-report (in
response to the question “Do you drink alcohol?””). Those reporting use were asked
questions that mapped onto the Alcohol Use Disorders Identification Test-Consumption
(AUDIT-C), as previously described.” AUDIT-C scores range from 0 to 12; scores of at
least 3 for women and 4 for men have optimal sensitivity and specificity for identifying
hazardous alcohol use.3° Individuals were categorized by AUDIT-C scores as “no alcohol
use/non-hazardous use” (score 0—3 for men, 0-2 for women) and “hazardous use” (score
4-12 for men, 3-12 for women).

In this study, we conducted a secondary analysis of the SEARCH trial among adult
community residents with HIV who completed an alcohol questionnaire at baseline. First,
we sought to determine whether the SEARCH intervention resulted in increased prevalence
of ART uptake and viral suppression compared with control among PWH who reported
baseline hazardous alcohol use. Although all of these participants were aware of their status
and ART eligible by trial close, we hypothesized that at year 3, ART uptake and viral
suppression would be higher among intervention participants due to better care engagement,
improved ART access, and access to streamlined care. Second, we sought to determine if
hazardous alcohol use at baseline was associated with lower rates of ART uptake and viral
suppression at 3 years versus no/non-hazardous use, within each trial arm. We hypothesized
that hazardous alcohol use would be associated with worse outcomes in both intervention
and control participants, but the disparity between those with and without hazardous alcohol
use would be less in the intervention arm.
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Statistical Analysis

This was a secondary analysis of the SEARCH trial, whose sample size and power
calculations have previously been described for the parent study’s primary outcome: HIV
incidence.26

HIV Care Outcomes among PWH Reporting Hazardous Alcohol Use in
Intervention versus Control Communities—In this study, our primary outcome was
the proportion of PWH reporting hazardous alcohol use at baseline who were virally
suppressed (HIV RNA <500 copies/ml) at trial completion (year 3), with viral load
measured during year 3 universal testing.We also assessed the proportion of PWH with
hazardous use at baseline who had ART uptake by year 3. ART uptake was assessed by
review of Ministry of Health records for evidence of either (1) ever being on ART prior to
year 3 HIV testing or (2) a suppressed viral load at year 3.

First, we compared viral suppression at year 3 between PWH reporting hazardous alcohol
use at baseline in intervention and control communities using a two-staged approach,
accounting for clustering and the matched-pair design.3! Our population included all adults
(=15 years) residing in a study community, living with HIV, and self-reporting hazardous
alcohol use at baseline. In stage one, we calculated the proportion of participants in each
community with viral suppression, excluding persons who died, migrated away from the
community, or otherwise did not undergo year 3 viral load measurement. In stage two, we
compared viral suppression between study arms using community-level targeted maximum
likelihood estimation (TMLE) with cross-validation to adaptively select from the candidate
adjustment variables: baseline viral suppression prevalence, proportion of the community
aged 15-24 years, or nothing (unadjusted).32 An analogous analysis was done to compare
ART uptake by year 3 between trial arms among PWH who reported hazardous alcohol use
at baseline.

Comparison of Baseline Hazardous Alcohol Use as a Predictor of Year 3 HIV
Care Outcomes by Trial Arm—To understand if the SEARCH intervention reduced
previously observed disparities in HIV care outcomes between PWH with hazardous alcohol
use versus PWH without hazardous use,” we assessed baseline hazardous alcohol use as

an individual-level predictor of ART uptake and viral suppression among all PWH, within
each trial arm separately. We used individual-level TMLE to estimate the relative risk of
each outcome associated with hazardous alcohol use at baseline, after adjusting for sex, age,
mobility, marital status, education level, occupation, and community. In these analyses, the
household was treated as the conditionally independent unit.

Ethics

All participants provided verbal informed consent in their preferred language. The study was
approved by the Makerere University School of Medicine Research and Ethics Committee
(Kampala, Uganda), Uganda National Council for Science and Technology (Kampala,
Uganda), Kenya Medical Research Institute Scientific and Ethics Review Committee
(Nairobi, Kenya), and the University of California, San Francisco Committee on Human
Research (San Francisco, USA).

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Puryear et al.

RESULTS

Page 6

Study Population

Overall, there were 150,395 adult (=15 years) residents in the 32 communities; 90%
(135,484/150,395) had baseline HIV status measured (Figure 1). HIV prevalence was 10%
(13,529/135,484). Among those identified as PWH at baseline, 11,070 (82%) completed
baseline alcohol assessments and were included in this analysis: 83% (6,055/7,212) in
intervention and 79% (5,015/6,317) in control communities.

Current alcohol use was reported by 16% (1723/11,070) of participants: 15% (880/6055) of
participants in intervention and 17% (843/5015) in control communities. Among those with
any alcohol use, hazardous use was reported by 51% (450/880) of intervention and 53%
(443/843) of control participants.

Characteristics of PWH reporting hazardous alcohol use

PWH reporting baseline hazardous alcohol use across both trial arms were 74% (663/893)
male, 68% (609/893) married, 83% (738/893) employed in informal sector jobs (fishmonger,
fisherman, bar owner, bar worker, transport, tourism, farmer, shopkeeper, market vendor,
hotel worker, homemaker, household worker, construction, or mining), and 17% (154/893)
were mobile (defined as living away from the study community for =1 month in the past
year). The median age (IQR) was 38 years (31-45); 31% (273/893) were resident in Eastern
Uganda, 39% (349/893) in Western Uganda, and 31% (271/893) in Kenya.

Baseline characteristics of PWH reporting hazardous alcohol use were similar between
intervention and control communities (Table 1).

Characteristics of PWH reporting hazardous vs. no/non-hazardous alcohol use

At baseline, across both arms, PWH reporting hazardous alcohol use were older [median
(IQR) 38 years (31-45)] than those with no/non-hazardous use [35 years (28-44)]. A

higher proportion of PWH reporting hazardous alcohol use vs. no/non-hazardous use were
Ugandan (70% vs. 37%), male (74% vs. 33%), single (10% vs. 7%), educated at a secondary
level or higher (21% vs. 13%), in the lowest wealth quintile (26% vs. 19%), and mobile
(17% vs. 10%). The mean CD4* count was lower among PWH with hazardous alcohol use
than no/non-hazardous use (452 cells/ul, IQR 311-647 vs. 512 cells/ul, IQR 352-702) as
were baseline viral suppression rates (32% vs. 50%).

HIV Care Outcomes at year 3 among PWH Reporting Baseline Hazardous Alcohol Use in
Intervention versus Control Communities

ART Uptake by Year 3—Among PWH reporting hazardous alcohol use at baseline,
382/443 (86%) of control participants and 385/450 (86%) of intervention participants were
living in study communities at year 3; among these, measurement of ART uptake by year 3
was 100% in both arms. ART uptake at year 3 was higher among PWH reporting hazardous
alcohol use at baseline in the intervention arm (96%, 95%CI: 93-98) versus the control arm
(74%; 95%CI: 69-80). Intervention participants were 1.28 times as likely to be on ART
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at year 3 compared to those in the control arm (adjusted risk ratio (aRR) 1.28, 95%ClI
1.19-1.38; p<0.001) (Figure 2).

Viral Suppression at Year 3—Among PWH reporting hazardous alcohol use at baseline
and residing in study communities at year 3, HIV viral loads at year 3 were measured

in 291/382 (76%) control participants and 291/385 (76%) intervention participants. Viral
suppression was 87% in the intervention arm (95% CI:83-90) and 72% in the control arm
(95%Cl: 67-78). At year 3, PWH with hazardous alcohol use were 1.2 times more likely

to be virally suppressed in intervention compared to control (aRR 1.20, 95%Cl 1.10-1.31,
p<0.001) (Figure 2).

Comparison of Hazardous Alcohol Use at Baseline as a Predictor of HIV Care Outcomes at
Year 3 by Trial Arm

Within each trial arm we assessed whether baseline hazardous alcohol use remained a
predictor of ART uptake and viral suppression at year 3, after adjusting for other known
risk factors (Figure 3). In intervention communities, baseline hazardous alcohol use was not
predictive of ART uptake (aRR 1.02, 95%CI 1.00-1.04, p=0.12) or viral suppression (aRR
0.94, 95%Cl 0.88-1.01, p=0.08). However, in control communities, baseline hazardous
alcohol use was strongly predictive of lower ART uptake (aRR 0.86 (95%CI: 0.78-0.95,
p<0.001); there was no association with viral suppression (aRR 0.94, 95%CI 0.86-1.02,
p=0.15) compared to no/non-hazardous use.

DISCUSSION

The SEARCH intervention improved ART uptake and viral suppression after 3 years among
PWH reporting hazardous alcohol use compared to the control. Our study demonstrates

that universal HIV testing and treatment paired with a patient-centered, streamlined care
intervention can achieve higher ART uptake and viral suppression for PWH reporting
hazardous alcohol use than a control of baseline universal testing and standard HIV

care, without including an intervention directly targeting alcohol reduction or cessation.
PWH with baseline hazardous alcohol use had a 20% relative higher probability of viral
suppression after 3 years in the streamlined care arm (viral suppression prevalence 87%)
compared to the control (viral suppression prevalence 72%). In context, UNAIDS estimated
viral suppression among all PWH in 2017—the year our primary outcomes were collected—
to be 63% in Kenya and 56% in Uganda.33 Our findings add to the evidence demonstrating
that the population health benefits gained by the SEARCH intervention extend to PWH
reporting hazardous alcohol use, adding to the previously identified groups at high risk for
poor HIV care outcomes, including pregnant and postpartum women,34 men with low CD4
counts,3° and treatment experienced patients with viremia.2®

There are several potential mechanisms for how the SEARCH intervention achieved a
higher prevalence of ART uptake and viral suppression among PWH reporting hazardous
alcohol use compared to control. First, and perhaps most importantly, patient-centered

care focused on decreasing structural barriers, increasing care flexibility (i.e. allowing
extended clinic hours, late arrivals, and appointment flexibility), improving patient-clinician
relationships, and enhancing patient and physician HIV/ART knowledge, which have been
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shown to predict retention in care.28 For PWH engaged in hazardous alcohol use, this

is particularly pertinent as gaps in provider knowledge on ART/alcohol interactions can
result in withholding ART23:12 and patient perceptions about drug interactions can reduce
adherence.1%16.18 Fyrthermore, long wait times, costs associated with seeking care, and
inconvenience accessing care may be greater barriers for those with hazardous alcohol

use, who may be balancing other priorities such as avoiding alcohol withdrawal symptoms
or avoiding healthcare interactions while currently or recently intoxicated. Poor patient-
provider relationships resulting from provider biases or internalized stigma by patients
surrounding alcohol may also hinder care engagement. Second, universal ART eligibility
from the trial outset may have increased ART uptake and subsequent viral suppression

for intervention participants. Notably, near-universal ART eligibility was implemented for
control participants one year after the trial start; however, this delay in ART eligibility for
high CD4+ count participants in the control may have negatively impacted care engagement,
patient-provider relationships, and ART uptake for a period beyond the changes in eligibility
criteria. Third, enhanced linkage efforts including introductions by staff and access to a
hotline may have increased ART uptake both by directly increasing linkage and by allaying
fears of stigma from care providers for PWH reporting hazardous alcohol use.

Our results provide insight into the potential effects of universal testing and streamlined,
patient-centered care on HIV care outcomes for persons with hazardous alcohol use in SSA.
Other’s findings suggest that alcohol use may negatively impact HIV elimination efforts

in SSA, due to its negative effects on medication adherence, consequent risk of HIV drug
resistance, and higher mortality and morbidity, leading to a call for integrated substance use
prevention and treatment interventions with HIV care.1” Published data on interventions to
improve HIV treatment outcomes among persons reporting hazardous alcohol use in SSA
have largely focused on behavioral alcohol reduction or cessation interventions, rather than
harm reduction. In a recent meta-analysis of 21 behavioral interventions targeting alcohol
use among PWH from an array of high, low, and middle income geographic regions, the
authors found reductions in alcohol use, increases in ART adherence, and—in a subset of

7 studies—decreases in HIV viral loads.21 A more recent systematic review did not find
consistent effects,3¢ and the findings from recent studies in SSA aiming to reduce alcohol
use and/or risky sexual behavior and improve HIV associated outcomes have had mixed
results.37-41 There is a dearth of data on HIV outcomes among PWH reporting hazardous
alcohol use following interventions aimed at non-alcohol use specific behaviors, such as
ART uptake and adherence. In contrast with our findings within the intervention arm, the
Botswana Combination Prevention Project (BCPP), a large universal HIV “test and treat’
(UTT) trial, found that the proportion of participants in the intervention arm who were not
virally suppressed after 3 years of the UTT intervention was 1.36 times greater among those
who used alcohol than those who did not.#2 The BCPP trial included universal HIV testing,
mobile clinics, enhanced linkage to care and appointment reminders, and increased access to
male circumcision.*3

Our findings highlight the potential benefits of pairing patient-centered, streamlined care
with universal HIV testing and treatment to improve outcomes and reduce gaps between
those with and without hazardous alcohol use. While our results demonstrated that gaps in
ART uptake and viral suppression between PWH with hazardous alcohol use and those with
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no/non-use were not significant in the intervention arm but gaps in ART uptake remained
significant in the control arm, hazardous alcohol use remains a risk factor for numerous
comorbidities and all-cause mortality. Among PWH, reductions in heavy alcohol use have
many potential health benefits beyond ART uptake and viral suppression, which were not
assessed in this study. Patient-centered streamlined care alone is likely not enough to meet
the care needs of PWH engaged in hazardous alcohol use. Further insights are needed

into how to reduce hazardous alcohol use and its broader negative health effects. This

group would likely benefit from specific, alcohol focused interventions in concert with harm
reduction interventions to optimize outcomes.

Our study has limitations. First, alcohol use was assessed by self-report. This may have
resulted in underreporting as a result of social desirability and recall biases, which has been
shown when comparing self-report to alcohol biomarkers in a Ugandan cohort of PWH
initiating ART.*4 However, alcohol use was measured at baseline, thus under-report was
unlikely to be differential by study arm. Second, alcohol use was assessed at baseline and
may not have represented alcohol use at the 3-year visit when we measured ART use and
viral suppression. However, baseline alcohol reporting was used to define the sub-group
prior to intervention activities in the randomized controlled trial. Lastly, the SEARCH
intervention was delivered as a multicomponent package; so, we could not assess which
components contributed most to the observed outcomes among those with alcohol use.

In conclusion, the SEARCH intervention achieved high prevalence of ART uptake and

viral suppression regardless of baseline alcohol use and improved both outcomes after 3
years among PWH reporting hazardous alcohol use compared to control. The SEARCH
intervention also reduced the gap in ART uptake and viral suppression between baseline
hazardous drinkers and no/non-hazardous drinkers. These data suggest that the SEARCH
intervention decreased barriers to HIV care and viral suppression for PWH reporting
hazardous alcohol use. As countries move toward HIV elimination, reaching the hardest-to-
reach-populations will be essential. For PWH reporting hazardous alcohol use, integrated
patient-centered, streamlined HIV care with universal testing and treatment has the potential
to close critical gaps in the HIV care cascade.
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Figure 1:

Participant Flow chart
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Relative prevalence: 1.28 Relative prevalence: 1.20
(95%Cl: 1.19-1.38) (95%Cl: 1.10-1.31)

[VALUE]%

[VALUE]% [VALUE]%

ART uptake Population-level HIV VS

Figure 2:

M Intervention M Control

Comparison of ART uptake and HIV viral suppression at Year 3 between SEARCH trial
arms among PWH reporting hazardous alcohol use at baseline

*Estimated within each community and compared at the community-level by arm with
targeted maximum likelihood estimation (TMLE) . Black vertical lines indicated 95%

confidence intervals.
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Figure 3:
By SEARCH trial arm, hazardous alcohol use as a predictor of ART uptake and HIV viral

suppression at year 3.
Adjusted relative risks estimated using individual-level TMLE.
Abbreviations: ART, antiretroviral therapy; TMLE, targeted maximum likelihood estimation
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Baseline characteristics of adults (age =15 years) with HIV in rural Uganda and Kenya, stratified by SEARCH

trial arm and self-reported level of baseline alcohol use (n=11,070)
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INTERVENTION CONTROL
(n=6055) (n=5015)
Hazardous Alcohol No/no-hazardous alcohol Hazardous Alcohol No/non-hazardous alcohol
Use use Use use

Characteristic n % n % n % n %
Total 450 7.4 5,605 92.6 443 8.8 4,572 91.2
Country

Kenya 132 29.3 3,692 65.9 139 314 2,715 59.4

Uganda 318 70.7 1,913 34.1 304 68.6 1,857 40.6
Age,y

15-24 25 5.6 773 13.8 26 5.9 581 12.7

25-34 132 29.3 1,882 33.6 141 31.8 1,595 34.9

35-44 171 38.0 1,606 29.0 146 33.0 1,285 28.1

245 122 27.1 1,344 24.0 130 29.4 1,111 24.3
Sex

Female 121 26.9 3,813 68.0 109 24.6 3,045 66.6

Male 329 73.1 1,792 32.0 334 75.4 1,527 334
Marital status

Single 44 9.8 417 7.4 45 10.2 343 7.5

Married 306 68.0 3,846 68.6 303 68.4 3,142 68.7
s egrigt‘;‘g’ed' divorced, 100 222 1,335 2338 94 21.2 1,082 237

Missing - - 7 0.1 1 0.2 5 0.1
Occupation

Formal sector”! 30 6.7 286 5.1 22 5.0 245 5.4

Informal sector® 370 82.2 4,708 84.0 368 83.1 3,838 84.0

Other 36 8.0 281 5.0 41 9.3 222 4.9

No job/disabled 14 31 325 5.8 11 25 262 5.7

Missing - - 5 0.1 1 0.2 5 0.1
Education

Less than primary 274 60.9 4,191 74.8 307 69.3 3,368 73.67

Primary 60 13.3 666 11.9 66 14.9 572 12.51

Secondary or more 115 25.6 736 13.1 69 15.6 610 13.3

Missing 1 0.2 12 0.2 1 0.2 22 0.5
Wealth quintile
categoriesc

First, indicating least
wealth 105 23.3 954 17.0 123 27.8 955 20.9

Second 83 18.4 980 175 90 20.3 751 16.4

Third 73 16.2 1,046 18.7 71 16.0 926 20.3
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INTERVENTION CONTROL
(n=6055) (n=5015)
Hazardous Alcohol No/no-hazardous alcohol Hazardous Alcohol No/non-hazardous alcohol
Use use Use use
Characteristic n % n % n % n %
Fourth 101 224 1,208 21.6 70 15.8 969 212
Fifth, indicating most
wealth 74 16.4 1,342 239 71 16.0 888 19.4
Missing 14 3.1 75 13 18 41 83 18
Mobile? 78 17.3 519 9.3 76 17.2 518 11.3
Alcohol use categoryE
Non-use - - 5,175 92.3 - - 4,172 91.3
Non-hazardous use - - 430 7.7- - - 400 8.8
Hazardous use 450 100 - - 443 100 - -
On ART at baseline
CD4* at baseline 170 37.8 3,193 56.9 156 352 2,366 51.8
<200 45 10.0 382 6.8 42 9.5 345 7.6
200-350 90 20.0 z 15.4 83 18.7 700 15.3
351-500 101 22.4 1,217 21.7 102 23.0 947 20.7
>500 182 40.4 2,698 48.1 178 40.2 2,124 46.5
Missing 32 7.1 446 8.0 38 8.6 456 10.0
HIV RNA <500 . 94/299 314 2,088/4,207 49.6 112/343 32.7 1,608/3,168 50.8
copies/ml at baseline

A . ) .
Formal sector occupation defined as teacher, student, government worker, military worker, health worker, or factory worker.

B, . . . ] .
Informal sector occupation defined as fishmonger, fisherman, bar owner, bar worker, transport, tourism, farmer, shopkeeper, market vendor, hotel
worker, homemaker, household worker, construction worker, or mining.

Wealth Quintile calculated using principal component analysis of baseline household wealth survey. Calculated at the level of the household.
Mobility defined as living away from the study community for more than 1 month in the past year.

E ) .
Alcohol use category defined by baseline AUDIT-C score as follows: “non-use” by AUDIT-C score 0, “non-hazardous use” by AUDIT-C score
1-3 for men, 1-2 for women, “hazardous use” by AUDIT-C score 4-12 for men, 3-12 for women.

*
Number participants in group with HIV plasma RNA <500 copies/ml at baseline/Number of participants with HIV plasma RNA measured at
baseline
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