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Abstract While much emphasis has been placed on
involving men in AIDS prevention in sub-Saharan Africa,
there remain few rigorously evaluated interventions in this
area. A particularly appealing point of intervention is the
sexual risk behavior associated with men’s alcohol con-
sumption. This article reports the outcomes of The Sahwira
HIV Prevention Program, a male-focused, peer-based
intervention promoting the idea that men can assist their
friends in avoiding high-risk sexual encounters associated
with alcohol drinking. The intervention was evaluated in a
randomized, controlled trial (RCT) implemented in 24 beer
halls in Harare, Zimbabwe. A cadre of 413 male beer hall
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patrons (~20% of the patronage) was trained to assist their
male peers within their friendship networks. Activities
included one-on-one interactions, small group discussions,
and educational events centering on the theme of men
helping their male friends avoid risk. Venues were ran-
domized into 12 control versus 12 intervention beer halls
with little cross-contamination between study arms. The
penetration and impact of the intervention were assessed by
pre- and post-intervention cross-sectional surveys of the
beer hall patronage. The intervention was implemented
with a high degree of fidelity to the protocol, with exposure
to the intervention activities significantly higher among
intervention patrons compared to control. While we found
generally declining levels of risk behavior in both study
arms from baseline to post-intervention, we found no evi-
dence of an impact of the intervention on our primary
outcome measure: episodes of unprotected sex with non-
wife partners in the preceding 6 months (median 5.4 epi-
sodes for men at intervention beer halls vs. 5.1 among
controls, P = 0.98). There was also no evidence that the
intervention reduced other risks for HIV. It remains an
imperative to find ways to productively engage men in
AIDS prevention, especially in those venues where male
bonding, alcohol consumption, and sexual risk behavior are
intertwined.
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Introduction

For more than a decade, repeated calls have been made to
involve heterosexual men in AIDS prevention [1-7],
especially in sub-Saharan Africa where research has con-
nected HIV transmission to men’s sexual violence against
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women, men’s multiple and concurrent sexual partnerships,
men’s dominant roll over reproductive decision making,
and men’s control over condom use and safe-sex practices
[8-12]. However, conventional prevention strategies have
been criticized for framing heterosexual men only as
transmitters of HIV and failing to conceptualize how men
could be active agents in AIDS prevention [13]. High
levels of HIV transmission within serodiscordant couples
also highlight the need to engage men in couples-oriented
prevention, especially within longer-term partnerships
[14—17]. In addition, the rollout of male circumcision as a
form of AIDS prevention has underscored the importance
of working with men to ensure circumcision does not lead
to increased sexual risk behavior or “risk compensation”
[18]. While innovative programs that engage men do now
exist in several African countries [19, 20], there remain
very few rigorously evaluated interventions focused on
involving African men in HIV prevention [21-23].

Peer-oriented interventions hold particular promise for
engaging men in AIDS prevention. Research has shown
that social interactions between men are central to mas-
culinity, with men seeking confirmation from their male
peers in their attempts to live up to normative notions of
manhood [24]. Such male-male bonds also strongly influ-
ence men’s heterosexual relationships, with men compet-
ing for status among their male peers in part through their
sexual relations with women [25, 26]. Peer-focused inter-
ventions might harness such male bonding in constructive
ways and encourage men to work with their male peers to
promote AIDS prevention. Strategies focused on training
“popular opinion leaders” as peer educators have shown
some success in changing HIV-related risk behaviors in
widely varying social contexts [27-30].

Male-focused peer interventions can also exploit exist-
ing venues where male-male social interaction typically
occurs. In Zimbabwe, beer halls are one such venue. Beer
halls are a widespread communal institution in Zimbabwe
where drinking alcohol is a central part of social life for
many men. Beer halls are patronized overwhelmingly by
men and characterized by shared drinking of inexpensive
beer, working class patronage, and a loyal clientele drawn
from the immediate neighborhood. With spacious indoor
and outdoor seating areas, beer halls can accommodate
several hundred men at a time. Their importance as sites
for interventions is further enhanced because alcohol is
consumed at these venues. There is now much evidence
that alcohol use is associated with HIV infection in east and
southern Africa, with beer hall attendance also linked to
risk of infection [31-35]. Beer halls, therefore, provide
opportunities to intervene in those processes of male-male
social interaction where alcohol consumption and HIV risk
converge—making these venues key sites for AIDS pre-
vention interventions involving men.
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These factors motivated us to design a male-centered
HIV prevention program in beer halls in Zimbabwe, a
country which had one of the highest HIV prevalence in the
world [36]. We developed a novel male-focused, peer-led
intervention called The Sahwira HIV Prevention Program.
The intervention centered on the Zimbabwean cultural
concept of the sahwira, a particularly close and trusted
friend. The Sahwira HIV Prevention Program promoted the
idea that men can and should take responsibility for their
friends’ well-being by assisting each other to avoid high-
risk sexual encounters associated with drinking at the beer
hall. Here we report the results of a randomized, controlled
trial (RCT) of The Sahwira HIV Prevention Program with
men attending beer halls in Harare, Zimbabwe.

Methods
Study Design and Study Subjects

The study was conducted from 2002 to 2007 in beer halls
located in low-income, residential neighborhoods of Ha-
rare, Zimbabwe. There were 56 beer halls located in the
city of Harare in 2002. We chose 43 in which to conduct a
preliminary or pre-baseline survey followed 1 year later by
a baseline or pre-intervention survey. Three of the venues
closed after the pre-baseline survey and thus were not
included in the baseline survey. Inclusion criteria for beer
halls were being located in a residential area and not
adjacent to large markets or public transport hubs that
could contribute to cross-contamination between beer halls
after randomization. At pre-baseline and baseline, we col-
lected information on men’s beer hall attendance patterns,
including patronage of multiple venues. Based on these
data, we selected 24 of the initially surveyed 40 beer halls
with the least amount of cross-patronage and randomly
assigned them to 12 intervention and 12 control or com-
parison conditions using a random numbers table.

Pre-Baseline and Baseline Survey Procedures
and Measures

We completed a pre-baseline seroprevalence and behavior
survey in 2003 and repeated the survey in 2004. These
surveys assessed time trends in HIV prevalence and risk
behavior in advance of the intervention, determined com-
parability and stability of baseline characteristics over
time, and explored potential for cross-contamination
between beer halls after randomization. To obtain a rep-
resentative sample of male beer hall patrons for the
surveys, we adapted time-location sampling (TLS), a spa-
tial-temporal method developed for recruitment of subjects
attending drinking establishments and other diverse venues
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[37-39]. The method entailed (1) constructing a compre-
hensive sampling frame, in this case the beer halls chosen
for inclusion; (2) creating a calendar of 4-h recruitment
events; (3) randomly selecting beer halls to fill each cal-
endar event; and (4) assessing the eligibility of every third
man entering an intercept zone located at the beer hall
entrance. The spatial-temporal sampling frame was con-
structed such that 70% of recruitment events took place
during peak patronage periods (Friday evenings, Saturdays
and Sundays) and 30% during slow to moderate periods
(weekday evenings). Eligibility criteria were being male,
18 years of age and older, a patron of the beer hall where
recruited, sober, and being enumerated as one of every
three people to cross the predetermined intercept zone at
the entrance of the beer hall during the sampling period
after a randomly chosen starting time. Eligible participants
provided written informed consent, completed an inter-
viewer-administered behavioral questionnaire, underwent
HIV pre-test counseling, and had blood drawn for HIV
testing. Informed consent, interview, blood draw, and
counseling procedures took place in a mobile van parked
near the beer hall entrance. Blood samples were screened
for HIV antibody by HIV %2 gO enzyme immunoassay
(EIA) (Abbott Laboratories, Abbott Park, IL) and con-
firmed by a Dipstick rapid HIV assay (Pacific Biotech Co.,
Ltd., Bangkok, Thailand). Indeterminate results were
resolved using Biotest EIA (Biotest Diagnostics Corp.,
Denville, NJ). At the time of the blood draw and pre-test
counseling, participants were encouraged, but not required,
to make an appointment to receive their HIV test results.
Test results, post-test counseling, and referral to post-test
care and support services were provided by our study staff.

Behavioral measures, including the primary outcome
and several indicators of HIV-related risk, were collected
through an interviewer administered, standardized ques-
tionnaire. The questionnaire included demographic char-
acteristics, patterns of beer hall attendance and alcohol use,
partner-by-partner sexual behavior in the previous
6 months, self-reported STI symptoms, patterns of peer
influence on sexual risk behavior, knowledge about HIV,
and previous exposure to HIV prevention materials or
activities at the bars. Details of the measures, development,
validation, and previous applications of the instrument
have been published previously [17, 32]. The questionnaire
was co-developed in Shona and English, forward and
backward translated, field tested, and revised incorporating
feedback from the current and previous studies of the target
population [17, 32]. For sexual risk behavior measures, the
approach was to collect information on each individual
sexual partner for up to seven partners in the preceding
6 months. Each partner was self-described by type and
classified into the categories of wife (including multiple
wives in polygamous marriages and common law and

formal wives according to civil, religious, and customary
criteria), steady partner (by self-description), casual partner
(not wives or steady partners but with whom sex occurred
more than once), one off partners (with whom sex was only
one time, but with whom no cash for sex was exchanged),
and commercial partners (with whom cash was given for
sex). For each partner, we elicited counts of the episodes of
sexual contact and condom use with each episode over the
last 6 months, and whether condoms were used at the last
episode of unprotected sex while intoxicated. We examined
sexual risk behavior by each partner type separately, by
combining all partner types, and by combining all non-wife
partner types. We also classified men as having no sex with
any partners in the last 6 months and married and having
no other partners. An 8-point factual knowledge score was
also collected composed of recognizing modes of trans-
mission, means of preventing HIV, and dispelling common
myths about HIV. We also recorded whether men had
previously tested for HIV.

Intervention Procedures

Following the baseline survey, 24 beer halls were selected
based on their low levels of cross-patronage. Twelve were
randomly assigned to the intervention condition and twelve
to the comparison condition.

Comparison Condition Procedures Beer halls in the
comparison arm of the study received a basic package of
HIV prevention materials consistent with what was avail-
able in Zimbabwe at the time the study intervention took
place. This included a steady supply of condoms for sale
behind the bar and condom advertisements within the beer
hall. We also displayed HIV prevention posters developed
by the National AIDS Control Programme, ensuring that
none of the posters portrayed prevention themes or slogans
similar to those of the intervention.

Intervention Condition Procedures Intervention beer
halls received the same basic package of intervention
materials and services as comparison beer halls. In addi-
tion, we implemented the elements of The Sahwira HIV
Prevention Program. The intervention focused on a cadre
of 413 male beer hall patrons who volunteered to become
Sahwira peer educators. To recruit peer educators, study
staff circulated at the beer halls distributing promotional
brochures and talking to patrons about the Sahwira HIV
Prevention Program. To further promote the theme of
friends assisting each other to reduce HIV risk behavior,
peer educators were recruited as dyads—pairs of friends
who regularly attended the beer hall together. The criteria
for becoming a peer educator were being 18 years or older,
volunteering along with a good friend who was also at least
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18 years old and a patron of the same beer hall, attending
the beer hall at least eight times per month, being available
to complete the three-day training and subsequently vol-
unteer for a 15-month period. Because the recruitment
process resulted in an over-enrollment of interested beer
hall patrons, names were entered into a lottery and a public
drawing was held at each beer hall as part of an HIV
awareness event. Individuals chosen in the public drawing
were invited to attend the training.

Peer educators received a three-day intensive training
and 26 follow-up support meetings at their beer halls over
a 15-month period. The three-day training curriculum
included 14 sessions. Each session addressed one or more
elements of the Information-Motivation-Behavioral Skills
(IMB) behavior change theory [40, 41]. Subsequent sup-
port sessions were guided by a curriculum that further
elaborated on material introduced in the initial training.
The training and follow-up support of Sahwira peer edu-
cators was provided by eight full-time study staff members.
The number of Sahwira educators recruited and trained was
guided by the Diffusion of Innovation Theory [42, 43]. We
determined the number of Sahwira educators to enroll by
counting the number of men attending beer halls at peak
attendance periods over a 1 month period, averaging the
figures, and calculating how many peer educators would
represent 20% of the peak patronage at each beer hall.
We then adjusted the number upward by a relative 40%
(8% absolute) in order to compensate for expected attrition
over the course of the 15-month intervention period. Sa-
hwira peer educators received no monetary compensation
for their effort; however, we did provide each educator
with non-monetary incentives including certificates, a bag
and cap printed with the intervention name and logo, and
career development workshops.

Sahwira peer educator activities in beer halls included
facilitating one-on-one and small-group discussions to
promote HIV knowledge and risk reduction, organiz-
ing beer hall-wide awareness events, disseminating the
Sahwira peer support theme by teaching beer hall patrons
how to intervene with their friends when they saw a high
risk situation unfolding, disseminating accurate informa-
tion about condoms, providing demonstrations of correct
condom use, and assisting beer hall managers to maintain
an adequate supply of condoms for sale.

One Year Follow-Up Assessment of Risk Behavior

At the close of the 15-month intervention, we conducted a
post-intervention assessment survey using the same meth-
ods and measures as the pre-baseline and baseline surveys;
however, we added survey questions on intervention
exposure, including awareness of the intervention theme,
recognition of the intervention logo, recall of intervention
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messages, number of peer educators known to the patron,
and exposure to intervention activities such as condom
demonstrations, small group or one-on-one discussions, or
special events. We also included questions about exposure
to false materials or activities in order to assess levels of
acquiescence bias.

Analyses

The analysis approach uses the beer hall as the unit of
statistical power and evaluation because the unit of ran-
domization was the beer hall, the intervention was deliv-
ered at the level of the beer hall, and the point for
determining impact of the intervention was the patronage
of the beer hall. Therefore the effective N was 24 (i.e., 12
intervention vs. 12 control beer halls). Data were recorded
at the individual level; however, for each variable, we
examined percentages (e.g., percent currently married),
medians, and means (e.g., age, number of partners, epi-
sodes of unprotected sex with non-spouse partners) for the
patrons of each beer hall. Thus, each variable had 24 values
corresponding to the levels at each beer hall. Comparisons
of the percentages or median values between the inter-
vention and control beer halls (12 vs. 12) were made using
the non-parametric Wilcoxon rank sum test.

We first assessed whether there were significant differ-
ences between intervention and control beer halls at base-
line. These included demographic characteristics, alcohol
dependency (CAGE score), and HIV-risk related behav-
iors. In the post-intervention assessment, we assessed the
reach, intensity, and impact of the intervention activities
between the intervention and control beer halls. Our pri-
mary a priori hypothesis for the impact of the intervention,
and the basis of our sample size and power estimation, was
that the intervention could achieve a 40% lower number of
episodes of unprotected sex with non-wife partners in the
last 6 months among intervention beer hall patrons com-
pared to control. Secondary outcomes included number of
unprotected sexual episodes with specific partner types
(including steady, casual, one off, and commercial sex
partners), numbers of these different partner types, unpro-
tected sex while intoxicated at last episode of sex with each
partner type, abstaining from any sex, being faithful to
one’s wife (among married men), HIV/AIDS knowledge,
and testing for HIV.

Additional analyses were done to explore for further
evidence of an intervention effect. We assessed whether
there were significant changes in risk behaviors from pre-
to post-intervention waves in each of the two study arms by
subtracting the post-intervention level from the pre-inter-
vention level for each beer hall and applying the sign rank
test. We assessed whether certain prevention activities
were associated with risk reduction in the intervention arm
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by conducting Pearson correlations between the levels of
specific activities at the beer hall and the level of reported
risk behaviors. Finally, we assessed the potential effect of
alcohol dependency on the intervention’s impact on risk
behavior by stratifying three levels of CAGE scores (ter-
ciles of high, medium, low). All analyses were done using
the SAS statistical package (SAS version 8.0; Cary, NC,
USA).

Results
Baseline Characteristics

A total of 1,284 men from 40 beer halls were surveyed at
baseline. This represented a participation rate of 78% of the
patrons systematically intercepted on the randomly selec-
ted venue-day-time periods. As noted above, we then
limited our study to those beer halls with the least amount
of cross-patronage, selecting 24 beer halls out of the 40
total surveyed at baseline. At baseline, 725 men out of the
initial total 1,284 surveyed were patrons of these 24 beer
halls that were ultimately randomized to the intervention
and control arms. Table 1 compares baseline characteris-
tics of patrons at beer halls randomized to the intervention
(N = 12) and control (N = 12) arms prior to prevention
activities. There were no significant differences in demo-
graphic characteristics between intervention and control
beer hall patrons, including age, income, education, resi-
dence, and marital status. Alcohol dependency measured
by median CAGE scores was also comparable [median and
inter-quartile range (IQR) for both, 1.9, 1.8-2.0]. Levels of
HIV-risk related measures did not significantly differ
between study arms at baseline; although median episodes
of unprotected sex with commercial partners in the pre-
ceding 6 months were somewhat higher at intervention
beer halls (median 1.5, IQR 0.1-2.8) compared to controls
(median 0.2, IQR 0-0.5), a difference that achieved bor-
derline significance (P = 0.10).

Exposure to Beer Hall Prevention Intervention
Activities

The post-intervention assessment surveyed 1,217 men at the
same 24 beer halls, comprising 76% of patrons systemati-
cally approached at the randomly selected venue-day-time
periods. A high level of awareness of the prevention pro-
gram was achieved at the intervention beer halls (Table 2)
with little apparent cross-contamination with control beer
halls. The median intervention beer hall had 60.2% (IQR
50.0-64.1%) of the patronage being aware that at least one
of their fellow patrons had been trained as a peer educator.
The median control beer hall level for the same question

was 2.3% (IQR 1.1-6.6%). About half of the patronage at
intervention beer halls could both recognize the study-
specific logo and correctly explain its meaning in terms of
the beer hall intervention theme (median 50.9%, IQR
41.5-56.1%) compared to a median of 2.4% at control beer
halls (IQR 1.9-7.0%). Recall of exposure to other program-
specific materials at the intervention beer halls ranged from
a median of 0.7% for seeing the program banner, to 49.6%
seeing stickers with intervention-themed HIV prevention
messages, compared to a range of 0-6.2% for the same
measures at control beer halls. As expected, high propor-
tions of patrons at both intervention and control beer halls
reported seeing HIV prevention posters displayed on the
walls (74.2 vs. 65.5%, respectively, P = 0.005), as these
were placed in both intervention and control beer halls.
Acquiescence bias was low, based on report of exposure to
fictional materials and activities, such as the presence of a
condom dispenser (reported by virtually no one), prevention
messages on beer mugs (also reported by virtually no one),
and being provided HIV prevention information from bar
tenders (median 0% in intervention and control beer halls).
We found high reporting of only one false material—pre-
vention messages painted on the walls (median 30.5% in
intervention beer halls and 35.3% at controls).

Table 2 shows beer hall patrons’ exposure to study-
specific prevention activities. Median attendance of a
condom demonstration given by a peer educator was
38.1%, HIV prevention videos were seen by 27.7%, and
27.5% had seen a peer-led HIV/AIDS educational presen-
tation. Somewhat lower penetration was achieved for
attending a “quiz show” (median 12.6%), drama (11.3%),
poetry reading (11.1%), and musical performance (5.2%).
All of these exposure levels were significantly higher
than reported by control beer hall patrons, where median
reported exposures ranged from 0 to 8.5%.

The uptake of the study intervention concept was assessed
by several mediating variables that related to friends inter-
acting with their friends around HIV risk, also shown in
Table 2. The median number of persons the respondent
personally knew who were trained as peer educators was
nearly five at intervention beer halls (median 4.9, IQR
4.5-5.3) compared to two at control beer halls (median 2.0,
IQR 0.5-3.4). Although this finding was significantly higher
at intervention beer halls (P = 0.002), many control patrons
did know persons trained as peer educators, though it was not
clear whether these were the Sahwira intervention peer
educators or beer hall patrons who had been trained else-
where. When asked if they had friends in their immediate
drinking circle who were trained as peer educators, the
median number was higher (P = 0.02) at intervention beer
halls (median 1.7, IQR 1.4-2.2) than at controls (median 0.3,
IQR 0-1.3). Over three-quarters (median 77.0%, IQR
74.0-83.3%) of intervention beer hall patrons said that they
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Table 1 Pre-intervention (baseline) characteristics of male beer hall patrons by randomization assignment, Harare, Zimbabwe

Measures (in last 6 months unless otherwise indicated) Intervention beer halls (IQR") Control beer halls (IQR) P value®

Number of patrons surveyed
Demographic characteristics

363

362

Median age (years) 29.5 (28.5-34.0) 30.8 (28.5-33.3) 0.69
Median income in last 30 days (Z$ thousand) 240 (200-300) 275 (225-300) 0.30
O-level education (approximately 11th grade in the US) or more 65.7 (62.9-82.4) 70.7 (59.0-72.5) 0.59
Spent last 12 months in Harare (%) 83.3 (76.7-91.4) 88.8 (84.0-91.0) 0.31
Currently married (%) 58.3 (54.3-68.6) 59.2 (54.0-62.1) 0.67
Alcohol dependency: CAGE score (range 0-4) 1.9 (1.8-2.0) 1.9 (1.8-2.0) 0.40
HIV-risk related behavior
All sex partners
Mean number of partners 1.5 (1.3-1.7) 1.5 (1.3-1.7) 0.64
Mean episodes of sex 98.4 (64.4-117.4) 88.3 (73.4-102.8) 0.48
Mean episodes of unprotected sex 92.8 (49.9-104.8) 81.3 (61.3-91.4) 0.64
Unprotected sex while intoxicated, last episode (%) 20.7 (16.7-25.7) 19.5 (16.5-22.3) 0.60
Wives
Mean number of partners 0.7 (0.6-0.7) 0.6 (0.6-0.7) 0.83
Mean episodes of sex 82.8 (45.4-101.7) 76.8 (51.0-86.9) 0.83
Mean episodes of unprotected sex 81.4 (45.0-96.4) 76.2 (51.0-85.5) 0.74
Unprotected sex while intoxicated, last episode (%) 18.8 (16.1-20.6) 18.4 (15.2-22.1) 0.99
All non-wife partners
Mean number of partners 0.8 (0.7-1.0) 0.9 (0.6-1.0) 0.85
Mean episodes of sex 18.1 (11.3-24.3) 11.8 (8.6-16.9) 0.12
Mean episodes of unprotected sex 12.7 (4.1-20.5) 5.9 (4.3-9.9) 0.23
Unprotected sex while intoxicated, last episode (%) 10.1 (4.2-11.8) 7.5 (4.1-9.2) 0.56
Steady partners
Mean number of partners 0.2 (0.2-0.3) 0.3 (0.2-0.3) 0.78
Mean episodes of sex 7.1 (1.9-9.6) 4.5 (1.9-7.6) 0.56
Mean episodes of unprotected sex 5.3 (0.8-8.8) 3.6 (1.3-4.5) 0.60
Unprotected sex while intoxicated, last episode (%) 1.8 (0.0-3.1) 0.5 (0.0-2.5) 0.72
Casual partners
Mean number of partners 0.3 (0.2-0.4) 0.3 (0.2-0.4) 1.00
Mean episodes of sex 5.8 (3.2-8.3) 4.9 (2.5-6.5) 0.41
Mean episodes of unprotected sex 3.1 (0.6-6.1) 1.4 (0.2-3.5) 0.13
Unprotected sex while intoxicated, last episode (%) 3.3(2.8-4.2) 2.7 (0.0-6.0) 0.93
One off partners
Mean number of partners 0.3 (0.2-0.4) 0.3 (0.2-0.4) 0.34
Mean episodes of sex 0.2 (0-2.6) 0.1 (0-1.4) 0.28
Mean episodes of unprotected sex 0 (0-0.1) 0 (0-0.1) 0.48
Unprotected sex while intoxicated, last episode (%) 0 (0-0) 0 (0-0) 1.0
Commercial sex partners
Mean number of sex partners 0.4 (0.2-0.5) 0.3 (0.2-0.4) 0.24
Mean episodes of sex 3.1 (1.5-5.1) 1.1 (0.6-2.3) 0.08
Mean episodes of unprotected sex 1.5 (0.1-2.8) 0.2 (0-0.5) 0.10
Unprotected sex while intoxicated, last episode (%) 2.8 (0.8-5.7) 2.4 (1.5-4.3) 0.69
Additional HIV-related measures
Abstaining from sex (%) 8.3 (5.7-13.5) 7.0 (4.0-11.1) 0.37
Being faithful to wife (% of men with partner) 60.0 (54.2-68.8) 59.7 (51.7-69.6) 1.00
HIV/AIDS knowledge score (of eight points possible), mean 6.3 (6.2-6.6) 6.5 (6.2-6.7) 0.39
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Table 1 continued

Measures (in last 6 months unless otherwise indicated)

Intervention beer halls (IQR")

Control beer halls (IQR)

P value®

Tested for HIV in last 6 months (%)

5.7 (0-8.3)

3.4 (1.5-7.5)

0.93

A total of 725 patrons were surveyed at the 24 beer halls (of the initial 40) later included in the subsequent randomization; thus, the baseline wave

includes fewer subjects than the post intervention survey waves

? IQR: Inter-quartile range of the 12 beer halls in each arm

° Wilcoxon rank sum test on the 12 versus 12 levels of the variable per beer hall

Table 2 Awareness of the HIV prevention program, exposure to program activities, and mediating variables among male beer hall patrons by

randomization assignment, post-intervention survey, Harare, Zimbabwe

Measures (percent unless specified)

Intervention beer halls (IQR*) Control beer halls (IQR) P value®

Number of patrons surveyed
Awareness of intervention program at beer halls
Saw HIV prevention posters on walls (not specific to intervention)
Aware of a trained peer educator patron
Recognized study logo and could explain its meaning
Saw program stickers
Saw program bunting
Saw program bulletin board
Saw prevention messages painted on walls (not part of intervention)
Saw program banner
Saw condom dispenser (not part of intervention)
Saw prevention messages on beer mugs (not part of intervention)
Exposure to prevention activities at beer halls
Attended peer condom demonstration
Attended HIV prevention video
Attended HIV/AIDS educational presentation
Attended HIV “quiz show”
Attended HIV-related drama
Attended HIV-related poetry reading
Attended HIV-related music performance
Bartender advised to reduce alcohol use (not part of intervention)
Mediating variables
Number of people you know trained as a peer educator (mean)
Number of friends in drinking circle trained as a peer educator (mean)
Helped a friend avoid HIV risk behavior
Helped by a friend to avoid HIV risk behavior
Engaged in an informal group discussion on HIV at beer hall
Made agreement with a friend to reduce HIV risk
Encouraged by a friend into HIV risk behavior
Had one-on-one discussion on personal HIV risk behavior
Encouraged a friend into HIV risk behavior

640

74.2 (71.6-76.3)
60.2 (50.0-64.1)
50.9 (41.5-56.1)
49.6 (43.8-60.1)
36.8 (32.2-41.6)
35.0 (33.0-37.7)
30.5 (19.2-37.0)
0.7 (0-1.8)
0 (0-0)
0 (0-0)

38.1 (33.0-46.1)

27.7 (22.7-35.3)

27.5 (18.6-29.3)
12.6 (7.1-14.2)
11.3 (10.0-19.1)
11.1 (7.7-15.6)
5.2 (4.2-11.1)

0 (0-0)

4.9 (4.5-5.3)
1.7 (14-2.2)
77.0 (74.0-83.3)
63.2 (62.0-65.8)
62.9 (51.7-65.2)
45.8 (40.2-52.9)
23.1 (16.8-26.7)
18.0 (12.0-24.4)
10.4 (9.3-11.9)

577

62.5 (56.4-71.8)
2.3 (1.1-6.6)
2.4 (1.9-7.0)
6.2 (3.6-14.0)
2.6 (0-8.2)

2.0 (0-2.7)

35.3 (21.7-52.0)

0 (0-0)
0 (0-0)
0 (0-0)

8.5 (2.2-13.3)
2.4 (0-4.7)
2.1 (0-2.7)

0 (0-0.8)
0.8 (0-2.3)

0 (0-0.8)

0 (0-0)

0 (0-2.2)

2.0 (0.5-3.4)
0.3 (0-1.3)
72.2 (64.3-75.9)
56.4 (50.5-62.3)
48.4 (43.9-52.1)
41.5 (30.9-56.4)
23.2 (16.9-29.2)
18.9 (14.9-20.9)
9.3 (8.2-19.1)

0.005
<0.001
<0.001
<0.001
<0.001
<0.001

0.09

0.10

0.36

0.51

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.18

0.002
0.002
0.02
0.01
0.004
0.47
0.71
0.89
0.84

A total of 1,217 beer hall patrons were surveyed in the 24 beer halls included in the randomization

? IQR: Inter-quartile range of the 12 beer halls in each arm

® Wilcoxon rank sum test on the 12 versus 12 levels of the variable per beer hall

had helped a friend avoid HIV risk, significantly (P = 0.02)
but not substantially higher than that reported by control beer
hall patrons (median 72.2%, IQR 64.3-75.9%). Similarly,

high proportions of intervention and control patrons reported
being helped by a friend to avoid HIV risk (median 63.2 vs.
56.4%, respectively, P = 0.01). A higher proportion of

@ Springer
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intervention patrons also participated in informal group
discussions on HIV at their beer halls compared to control
patrons (median 62.9 vs. 48.4%, respectively, P = 0.004).
However, no differences between intervention and control
beer halls were seen in the proportion of patrons making an
agreement with a friend to reduce their risk behavior (median
45.8 vs. 41.5%, respectively, P = 0.47), being encouraged
into risk behavior by a friend (23.1 vs. 23.2%, respectively,
P = 0.71), having a one-on-one discussion on personal risk
behavior with a beer hall friend (18.0 vs. 18.9%, respec-
tively, P = 0.89), or encouraging a friend to engage in risk
behavior (10.4 vs. 9.3%, respectively, P = 0.84).

Effects of the Intervention on Sexual Risk Behavior

Overall, we found no evidence of an impact of the inter-
vention as determined by difference between intervention
and control beer hall patrons in reported risk behavior in
the 6 months preceding the post-intervention assessment.
Table 3 compares post-intervention sexual risk behaviors
reported by intervention to those reported by control beer
hall patrons.

For our primary endpoint, both intervention and control
beer hall patrons reported approximately five episodes of
unprotected sex with non-wife partners (median 5.4 vs. 5.1,
respectively, P = 0.98). Control beer hall patrons tended to
report fewer (but not significantly fewer) episodes of
unprotected sex than intervention beer hall patrons across
most partner types, including wives (median 53.4 vs. 56.1,
respectively, P = 0.75), steady partners (1.1 vs. 2.5, respec-
tively, P = 0.44), casual partners (1.0 vs. 1.5, respectively,
P = 0.44), and combining all partner types (58.5 vs. 60.0,
respectively, P = 0.62). Episodes of unprotected sex with
one-off partners and commercial sex partners were low in
both study arms.

Apart from episodes of unprotected sex, there was no
evidence that the intervention reduced other risks for HIV
(Table 3). For example, there were no differences in
number of sex partners in the preceding 6 months across
any partner type, such as non-wife partners, steady part-
ners, casual partners, one-off partners, or commercial
partners. The percent of episodes of sex where a condom
was used also did not differ by study arm for any partner
type, nor did the proportion of patrons who reported having
unprotected sex while intoxicated at last episode of sex.
Additionally, abstaining from sex, being faithful to one’s
wife, HIV/AIDS knowledge, and having tested for HIV did
not differ between intervention and control beer halls after
implementation of the intervention.

Comparing changes from baseline to post-intervention,
we found generally declining levels of risk behavior in both
study arms (Table 4). There were significant reductions in
numbers of non-wife partners (median beer hall change:
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0.4 fewer partners, P = 0.02) and in episodes of unpro-
tected sex with non-wife partners (median change: 6.9
fewer episodes, P = 0.05) in the intervention beer halls
from pre- to post-intervention. No significant reductions
were seen in these variables at the control beer halls.
Reductions were also seen in the number of casual partners,
episodes of unprotected sex with casual partners, and epi-
sodes of unprotected sex with commercial sex partners
among patrons of the intervention beer halls. An increase
in wives as partners was also observed among intervention
beer hall patrons. Among control beer hall patrons,
reductions were noted in episodes of unprotected sex with
all partners, episodes of unprotected sex with wives and
number of casual partners.

Further exploration of the data was conducted to assess
if there were significant linear relationships between the
intensity of exposure to the intervention and the reported
levels of risk behavior. Correlations of the activities listed
in Table 2 with levels of specific risk behavior outcomes
listed in Table 3 did not find evidence of an effect beyond
an expected number of associations that would occur by
chance alone at a significance level of P < 0.05. Moreover,
the directions of correlations were both positive and neg-
ative, suggesting no overall trend connecting intensity of
exposure with declining risk behavior.

Finally, we specifically tested the hypothesis that the
intervention could have had a differential effect among
those with or without alcohol dependency by stratifying the
analysis on three levels of CAGE scores. There was no
evidence the intervention had an effect on sexual risk
behavior within any level of alcohol dependency.

Discussion

We conducted an RCT of a venue-based HIV prevention
intervention focused on men’s risk related to alcohol con-
sumption, a hypothesized driver of HIV transmission in
sub-Saharan Africa [32-34]. We successfully randomized
drinking venues with only a small degree of cross-
contamination between study arms. We developed a the-
ory-driven, peer-led behavioral HIV prevention program
and implemented it with a high degree of fidelity to the
protocol, achieving good levels of intervention penetration
and exposure among beer hall patrons. We measured
intervention efficacy by analyzing extensive partner-by-
partner sexual behavior data that allowed us to look at
many permutations of sexual risk and the impact of the
intervention on them. Unfortunately, we found no evidence
that our intervention reduced HIV-risk related behavior
among male beer hall patrons.

The primary aim of our intervention was to increase the
frequency of peer-to-peer interpersonal interactions to
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reduce risk, such as personally intervening in a risk situa-
tion or making a plan with a peer to avert risk. The inter-
vention achieved statistically significant, albeit modest,

Table 3 Post-intervention HIV-risk related behavior among male beer hall patrons by randomization assignment, Harare, Zimbabwe

increases in these interactions but there was no association
between these interactions and sexual risk-taking. After
15 months of targeting close circles of drinking friends to

Measures (in last 6 months unless otherwise indicated) Intervention beer halls (IQRY) Control beer halls (IQR) P value®
Number of patrons surveyed 640 577 -
All sex partners
Mean number of partners 1.5 (1.3-1.7) 1.5 (1.3-1.7) 0.98
Mean episodes of sex 64.8 (60.4-79.7) 63.6 (60.9-78.4) 0.93
Mean episodes of unprotected sex 60.0 (54.5-73.8) 58.5 (54.3-67.9) 0.62
Unprotected sex while intoxicated, last episode (%) 23.4 (18.9-27.4) 22.4 (17.2 25.9) 0.80
Wives
Mean number of partners 0.7 (0.6-0.7) 0.6 (0.6-0.7) 0.40
Mean episodes of sex 57.9 (49.9-70.3) 56.1 (49.0-62.6) 0.80
Mean episodes of unprotected sex 56.1 (49.0-69.4) 53.4 (47.7-60.8) 0.75
Unprotected sex while intoxicated, last episode (%) 20.9 (14.8-25.7) 19.3 (12.3-25.8) 0.84
All non-wife partners
Mean number of partners 0.8 (0.7-1.0) 0.9 (0.6-1.0) 0.80
Mean episodes of sex 9.4 (6.0-12.6) 8.7 (5.3-15.4) 0.80
Mean episodes of unprotected sex 5.4 (2.7-6.7) 5.1 (1.3-7.9) 0.98
Unprotected sex while intoxicated, last episode (%) 9.5 (7.0-11.7) 6.3 (4.8 9.7) 0.24
Steady partners
Mean number of partners 0.2 (0.2-0.3) 0.3 (0.2-0.3) 0.24
Mean episodes of sex 3.8 (2.5-4.8) 3.9 (2.0-7.3) 0.98
Mean episodes of unprotected sex 2.5 (1.1-3.2) 1.1 (0.5-4.0) 0.44
Unprotected sex while intoxicated, last episode (%) 4.2 (1.74.9) 4.4 (1.14.9) 0.93
Casual partners
Mean number of casual partners 0.3 (0.2-0.4) 0.3 (0.2-0.4) 0.77
Mean episodes of sex 3.3 (1.9-5.0) 3.1 (1.3-4.8) 0.71
Mean episodes of unprotected sex 1.5 (0.7-2.5) 1.0 (0.2-2.1) 0.44
Unprotected sex while intoxicated, last episode (%) 3.9 (2.4-6.2) 2.7 (2.0-4.6) 0.16
One off partners
Mean number of partners 0.3 (0.2-0.4) 0.3 (0.2-0.4) 0.89
Mean episodes of sex 0 (0-0.1) 0.1 (0-0.3) 0.40
Mean episodes of unprotected sex 0 (0-0) 0 (0-0) 0.55
Unprotected sex while intoxicated, last episode (%) 0 (0-0) 0 (0-0) 1.0
Commercial sex partners
Mean number of partners 0.3 (0.2-0.3) 0.2 (0.1-0.3) 0.62
Mean episodes of sex 1.2 (1.0-2.3) 1.6 (0.7-2.8) 0.93
Mean episodes of unprotected sex 0.5 (0.3-1.3) 0.6 (0.2-1.6) 0.98
Unprotected sex while intoxicated, last episode (%) 3.8 (1.3-5.2) 1.9 (0.94.1) 0.26
Additional HIV-related measures
Abstaining from sex (%) 6.8 (5.7-9.8) 7.8 (4.9-9.9) 0.95
Being faithful to wife (% of men with partner) 61.0 (55.5-68.6) 59.0 (55.1-74.9) 0.71
HIV/AIDS knowledge score (of 8 points possible), mean 6.3 (6.2-6.6) 6.5 (6.2-6.7) 0.39
Tested for HIV in last 6 months (%) 3.0 (1.6-6.6) 3.2 (1.94.5) 0.82

A total of 1,217 beer hall patrons were surveyed in the 24 beer halls included in the randomization

* IQR: Inter-quartile range of the 12 beer halls in each arm

° Wilcoxon rank sum test on the 12 versus 12 levels of the variable per beer hall
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Table 4 Change in HIV-risk related behavior among male beer hall patrons by randomization assignment, pre- versus post-intervention, Harare,
Zimbabwe

Measures (in last 6 months) Change® at P value® for change at Change® at control P value® for change
intervention beer halls intervention beer halls beer halls at control beer halls

All sex partners

Mean number of partners -0.3 0.05 —0.1 0.20

Mean episodes of unprotected sex —11.8 0.08 —15.0 0.007
Wives

Mean number of partners 0.1 0.05 0 0.62

Mean episodes of unprotected sex —53 0.24 —-17.3 0.02
All non-wife partners

Mean number of partners -04 0.02 —-0.2 0.18

Mean episodes of unprotected sex —-6.9 0.05 —1.7 0.27
Steady partners

Mean number of partners 0 0.70 0 0.73

Mean episodes of unprotected sex 2.9 0.12 —-1.1 0.23
Casual partners

Mean number of casual partners -0.2 0.02 —0.1 0.05

Mean episodes of unprotected sex —-0.8 0.05 —-0.3 0.34
One off partners

Mean number of partners —0.1 0.12 0 0.73

Mean episodes of unprotected sex 0 0.56 0 0.43
Commercial sex partners

Mean number of partners 0 0.32 0 0.97

Mean episodes of unprotected sex -0.6 0.05 0.5 0.15

A total of 725 beer hall patrons at pre-intervention baseline and 1,217 at post-intervention were surveyed at the 24 beer halls included in the

intervention

4 Subtracting post-intervention level from pre-intervention level for each beer hall; negative numbers denote a reduction in risk behavior

b Sign rank test on the difference from pre- to post-intervention change

take responsibility for each other’s sexual health, we found
no differences in the median numbers of sexual partners of
any type, median episodes of unprotected sex with partners
of any type, abstaining from sex, being faithful, percent
condom use, HIV/AIDS knowledge, or HIV testing com-
pared to patrons receiving only general prevention mes-
sages. Further, we found no convincing correlations
between the reach and intensity of specific prevention
efforts and risk behavior in the intervention arm. Even the
more conventional peer-education activities, such as con-
dom demonstrations, group talks, and “edu-tainment”
events were not associated with behavior change even
though they were well-attended. Finally, we did not find
evidence of an effect of the intervention among patrons
according to their levels of alcohol dependency.

Significant reductions in some measures of risk from
baseline to post-intervention were noted in the intervention
arm; however, this finding should not be over-interpreted.
General reductions in risk were also noted in the control
arm over time and one measure of risk, unprotected sex
with commercial partners, was somewhat higher at baseline
in the intervention arm than in the control.

@ Springer

It is important to examine the possible factors that
contributed to the fact that this intervention did not produce
the intended effects. Of course, the role of chance in the
detection of effects should be considered. Had any apparent
effects been evident with the conservative approach of
considering the beer hall the unit of analysis, we intended
more complex analyses (e.g., GEE) to account for clus-
tering and to adjust for any residual confounding. In the
end, this was not warranted. Apart from the role of chance,
we identify several design and theoretical issues to con-
sider. First, it is possible our decision to use serial, cross-
sectional surveys weakened the study’s capacity for causal
inference as compared to intervention studies that follow
individuals over time. Our decision to use cross-sectional
samples and beer halls as the unit of statistical analysis,
however, was based on the nature of the intervention,
which sought to effect change among beer hall patrons at
large through diffusion of innovation from a core group of
peer educators through their friendship networks. In order
to examine the efficacy of this type of friendship network
intervention, spreading outward from those directly trained
by the program, we believed cross-sectional surveys were
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the most appropriate evaluation strategy. Of note, cohort
studies are subject to some biases avoided by cross-
sectional surveys, such as loss to follow-up and interven-
tion effects from repeated contacts including multiple risk
assessment surveys and HIV counseling and testing.

Second, it is possible the intervention implementation
was insufficiently intense to achieve an effect. However, we
implemented the intervention with high staff involvement,
high levels of activity among the peer educators, multiple
follow-up booster training sessions, and popularity of the
intervention program among beer hall patrons. Still, given
the social and economic upheaval that characterized
the intervention period (mid-2005 to end of 2006) in
Zimbabwe, questions remain concerning whether the
intervention ever created sufficient intensity to produce
measurable effects in a cross-sectional sample of beer hall
patrons. For a period of 3 months, the Zimbabwean gov-
ernment conducted a so-called “clean up campaign” in
Harare that included destruction of areas in the low-income
neighborhoods where our study was conducted. We were
forced to suspend the intervention activities for 2 months
and to conduct intensive outreach to peer educators who had
been displaced. While the majority of the trained Sahwira
peer educators returned to the beer halls following the
interruption, we acknowledge a period of lower intensity of
the intervention. As noted in the methods, being a Sahwira
peer educator did require a substantial time commitment in
training, refresher courses, and facilitating activities and the
voluntary nature of the program may have precluded suf-
ficient exposure to the intervention. Of note, however, the
central focus of the intervention effort was to influence the
course of the usual socializing between friends at the beer
halls and the visible intervention activities were meant to
reinforce conversations between friends during their time
together at the beer halls. Also affecting exposure to the
intervention, inflation rose dramatically during the inter-
vention period, resulting in fewer patrons attending the beer
halls overall. The stress of economic decline may have also
led to a decline in the salience of HIV prevention as an issue
of importance among beer hall patrons. In addition, it is also
possible that the men who benefited most from the inter-
vention did not return to the beer halls as frequently and
were therefore less likely to participate in the post-inter-
vention assessment survey.

Third, our strategy for recruiting beer hall patrons to
become peer educators was very inclusive, as we attempted
to maximize transparency and minimize any possible
tensions between cliques of drinking friends. While this
strategy was successful in exceeding our recruitment
expectations, it is possible that the beer hall patrons we
recruited were not sufficiently influential in their social
circles. Other studies have shown that when peer educators
are popular opinion leaders (POLs) within their social

networks, this may enhance their effectiveness [27, 28, 30,
44]. However, effective identification and recruitment of
POLs can be difficult [45, 46] and our intervention sought
to show whether a simpler recruitment strategy could be
effective. Most importantly, our intervention was based
upon the influence of close, intimate friends (sahwira), not
upon generally popular persons.

Fourth, survey research activities at control beer halls
necessarily included prevention information, including
HIV prevention posters, condom advertisements, and
condoms available for purchase. Subjects participating in
the surveys also received HIV counseling and testing from
trained counselors. In addition, as a service to all beer hall
patrons, and at the request of the beer hall owners, our
study team provided basic HIV prevention education inside
of all beer halls during recruitment periods. Thus, all study
participants received AIDS education services that excee-
ded the community standard—a factor that may have
played an important role in the intervention outcomes and
explain the generally declining levels of risk behavior in
both study arms.

While several community-level, peer-oriented AIDS
prevention interventions have proven effective in changing
behavior [44, 47-49], the negative results reported here are
echoed in other behavioral RCTs. The most pertinent
comparison is the Community Popular Opinion Leader
Intervention which employed a community-POL approach
to HIV prevention in five countries, including Zimbabwe
and India [50]. In Zimbabwe, the intervention was imple-
mented at rural centers for commerce and entertainment
that included concentrations of drinking places like beer
halls. The India site was focused on wine shops which, like
beer halls, are patronized primarily by men and serve as
venues for male-male socializing. At all five sites, the
intervention failed to produce greater behavioral risk and
HIV/STD incidence reduction than comparison conditions
[29]. In addition, the overall trend was for lower behavioral
and biological risk in both control and intervention arms,
with the most dramatic declines in the Indian wine-shop
venues. The authors conclude that the extensive AIDS
education received by participants in the comparison
groups may explain the intervention’s lack of effectiveness.

There are, therefore, important parallels between the
findings of the community-POL study and our results. Both
studies suggest that male drinking venues are viable
intervention sites for engaging men in male peer education
programs. However, in both studies there was evidence of
behavioral risk reductions in both intervention and control
arms, which casts doubt on the additional effectiveness of
the POL intervention over and above more conventional
AIDS education approaches in these settings.

Our RCT did not produce the results we hoped to see.
The publication and careful examination of interventions

@ Springer
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with negative results is an important but difficult, and often
avoided, part of the process to improve prevention
approaches and the methods to evaluate them. Overall, our
study indicates that a male peer education intervention can
be implemented in beer halls with a high degree of fidelity
to theory and protocol, and that men in alcohol consump-
tion environments are very receptive to playing an active
role in such programs. Our negative findings do not mean
that such peer interventions cannot work but that we have
not yet found the means of harnessing male bonding in
ways that significantly reduce HIV-related risk behaviors.
In our view, it remains an imperative to productively
engage men in AIDS prevention broadly and, more spe-
cifically, to intervene in those processes where male
bonding, alcohol consumption, and sexual risk behavior are
intertwined. In many parts of Africa, drinking venues
deserve further exploration as intervention sites and should
be just one of many community-based strategies developed
to involve heterosexual men in AIDS prevention in Africa
and beyond.
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