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Objective: We assessed whether a brief alcohol intervention would
lead to reduced alcohol use and sexually transmitted infection (STI)/
HIV incidence and related sexual risk behaviors among moderate
drinking female sex workers.

Methods: A randomized controlled intervention trial was conducted with 818 female sex workers afﬁliated with the AIDS,
Population, Health, and Integrated Assistance II project in Mombasa,
Kenya. Eligible women were hazardous or harmful drinkers who
scored between 7 and 19 (full range, 1–40) on the Alcohol Use
Disorders Identiﬁcation Test. Intervention participants received 6
counseling sessions approximately monthly. The equal-attention
control group received 6 nutrition sessions. Participants were followed for 6 and 12 months after the intervention, with at least
86% retention at both time points. We used general linear models
in intention-to-treat analyses, adjusting for recruitment setting and
HIV status at enrollment.

Results: There was a statistically signiﬁcant reduction in alcohol
use and binge drinking at 6 and 12 months, with intervention
participants reporting less than one third of the odds of higher levels
of drinking than the control group. The intervention did not impact
laboratory-conﬁrmed STI/HIV incidence, self-reported condom use,
or sexual violence from nonpaying partners. However, the odds of
reporting sexual violence from clients was signiﬁcantly lower among
intervention than control participants at both 6 and 12 months.
Conclusions: We found that a brief alcohol intervention can
reduce self-reported alcohol consumption among a nondependent
and non–treatment-seeking population most at risk for HIV. More
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attention is needed to understand the pathway from drinking to sexual behavior and STI/HIV acquisition.
Key Words: alcohol intervention, randomized controlled trial,
female sex workers, HIV, Kenya
(J Acquir Immune Deﬁc Syndr 2014;67:446–453)

INTRODUCTION
Alcohol use is increasingly recognized as an important
determinant of HIV acquisition and transmission and a potential factor that may undermine the impact of HIV prevention
and treatment efforts. Female sex workers (FSW), deﬁned as
women who exchange sex for money or other goods,
experience high HIV rates1 and are a key population targeted
by HIV prevention programs in both concentrated and generalized HIV epidemic settings, such as Kenya.2,3 Evidence
from many studies conﬁrms the association between drinking
and sexual risk behavior, showing that increased levels of
alcohol use among FSW in low-income settings are associated with increased risk for HIV and other sexually transmitted infections (STIs), unprotected sex, and sexual violence.4–8
Alcohol use in the context of commercial sex is prevalent and
normative at multiple levels: in commercial sex venues,
among sex workers, and among clients.4,5,9 The causative
pathway between alcohol intoxication and HIV acquisition
is not well deﬁned,7,10 although gender imbalances and poverty that encourage drinking during sex work,5,6,11 along with
psychoactive effects on reasoning and judgment leading to
behavioral disinhibition,6,8,12 likely place women at increased
risk of unsafe sexual practices and sexual coercion that lead to
HIV acquisition.4,7
There is an urgent need to evaluate evidence-based alcohol
reduction interventions that seek to reduce HIV infection among
populations with high risk for acquiring HIV.7,13 Brief interventions to reduce alcohol use among individuals in clinical and
primary health care settings have successfully reduced alcohol
use in nondependent non–treatment-seeking populations.14–17
The brief intervention approach is well suited to implementation in a community setting with FSW17,18 and importantly
would provide the opportunity to address the nexus of
alcohol-sex-HIV that is common in this population and can
be feasibly and synergistically addressed through behavioral
interventions for FSW.10,13 Our study answers the call for
rigorously testing brief alcohol interventions in developing
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country settings to investigate impact on HIV/STIs and related
sexual risk behaviors.7,10,13,19
Although interventions that explicitly address alcohol
use in developing countries are increasing in number6,20–23
and FSW have been targeted with a range of interventions
to reduce HIV transmission,2 few interventions have explicitly addressed alcohol use among FSW. In this randomized
controlled trial in Kenya, we aimed to assess whether a brief
intervention would lead to reduced alcohol use among moderate drinking FSW in a community-based setting, reduced
STI and HIV incidence, reduced sexual violence, and
increased condom use. In this article, we report the main
ﬁndings of this trial at 6- and 12-month follow-ups.

METHODS
Participants
FSW were recruited from 3 AIDS, Population, Health,
and Integrated Assistance (APHIA) II project locations,
known as drop-in centers (DIC), in Mombasa, Kenya.
Mombasa is a major port for East and Central Africa, and
the presence of tourism and large manufacturing and service
industries attract many sex workers from distant areas in East
Africa. The DICs serve more than 15,000 FSW in Mombasa
by providing peer education, condom distribution, and health
services including HIV testing and counseling and STI
diagnosis and treatment. The DICs also act as referral points
for FSW to access other services, such as postexposure
prophylaxis in the case of rape and enrollment into care and
treatment for those who test HIV-positive.
Women eligible for study participation self-reported
being an FSW (deﬁned as having exchanged oral sex, anal
sex, or vaginal sex for gifts or money in the past 6 months),
were registered as an APHIA program participant, were at
least 18 years old and lived in Mombasa and planned to reside
there for the next 12 months. In addition, eligible women who
were moderate risk drinkers deﬁned as those who scored
between 7 and 19 on the validated Alcohol Use Disorders
Identiﬁcation Test (AUDIT24), a 10-item, 40-point assessment
(range, 1–40) designed to identify “harmful” (AUDIT score,
7–15) and “hazardous” (AUDIT score, 16–19) drinkers who
may not yet be dependent on alcohol. Harmful alcohol use
according to AUDIT criterion indicates alcohol use that produces or provokes health problems, and hazardous alcohol
use indicates increased risk of physical, psychological, or
social damage in the future. Finally, eligible women had
a laboratory-conﬁrmed negative result for gonorrhea, chlamydia, and trichomoniasis at enrollment. HIV status did not
affect enrollment eligibility.
FSW provided verbal informed consent for screening
before AUDIT administration. Women who scored ,7 on the
AUDIT had a brief counseling session and were provided
with a written brochure about alcohol use, whereas women
who scored .19 on the AUDIT were referred to an alcohol
treatment and rehabilitation program in Mombasa. Written
informed consent was obtained for full study participation.
The study protocol was approved by Kenyatta National Hospital Ethical Research Committee and the FHI 360 Protection
Ó 2014 Lippincott Williams & Wilkins
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of Human Subjects Committee. This trial is registered with
ClinicalTrials.gov, NCT01756469.

Randomization and Masking
This study was an individually randomized, parallel,
multisite, controlled trial. The random permuted blocks method
was used to randomly assigned women to the brief intervention
for alcohol use or an equal-attention nutrition intervention
control group in a 1:1 ratio, separately for each DIC. A
statistician not otherwise involved in the study generated the
randomization sequences using the random function RANUNI
in SAS [SAS Institute, Cary, NC] and produced written
assignments sealed in individual tamper-evident opaque envelopes. The envelopes were fully protected until the site
coordinator conﬁrmed the prospective participant’s eligibility,
obtained written informed consent, and collected all baseline
data. Given the nature of the intervention, study participants
and site staff could not be masked to treatment allocation, but
study investigators and analysts were masked until data handling and analysis decisions were ﬁnalized.

Procedures
The study intervention consisted of 6 counseling
sessions that took place monthly during the ﬁrst 6 months
of study participation. Nurse counselors were trained in
motivational interviewing techniques and provided the intervention in one-on-one sessions lasting 20 minutes on average.
The intervention was based on the WHO Brief Intervention
for Alcohol Use17 and contained elements from stages of
change and social cognitive health behavior change theories.
Motivational interviewing techniques, a focus on goal-setting
and increasing self-efﬁcacy for changing behavior, the provision of positive feedback and encouragement for change,
and use of counseling notes and noting stage of change for
alcohol reduction were essential intervention elements. To
ensure cultural relevance for FSW in Kenya, focus groups
to inform intervention adaptation were held with FSW. Intervention adaptations included incorporating a ladder image to
assess motivation and readiness to change because the original ruler image was not understood by less literate FSW and
development of visuals depicting real-life situations of FSW
such as ﬁghting while intoxicated and not drinking while
pregnant. Focus group participants also were asked about
drinking patterns of FSW and for suggestions they had to
reduce risky drinking before engaging in sexual activity; these
ideas were incorporated into the intervention visuals and mentioned by counselors as examples of methods FSW could use
to reduce their drinking.
In the ﬁrst counseling session that occurred at the
enrollment visit, all participants were presented with their
AUDIT screening results. Sessions for alcohol intervention
participants then included identiﬁcation and discussion of
risks and consequences from drinking, soliciting participants’
commitment to reduce drinking, identifying the goal of
reduced drinking or abstinence, developing a habit-breaking
plan, discussing high-risk situations and coping strategies,
and providing feedback and encouragement. Nurse
www.jaids.com |
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counselors used a ﬂipchart that included locally designed
illustrations such as physiological consequences of alcohol
use and depictions of risky situations relevant to FSW, and
they recorded notes from each counseling session on a data,
assessment, and plan form to track discussions across sessions
and record the date for the next session. Quality assurance of
intervention delivery was provided monthly by an alcohol
intervention expert through direct observation of counseling
sessions, meeting with the nurse counselors and presentation
of cases, and review of data, assessment, and plan notes.
The nutrition control intervention, similarly delivered in
monthly 20-minute sessions by the nurse counselors, was
based on Kenyan National Guidelines on Nutrition and HIV/
AIDS.25 Sessions included assessment of women’s nutritional
status, addressed nutritional needs for women and their children and other key groups including people living with HIV
and/or taking antiretroviral medication, and included development and monitoring of a nutrition care plan.
At enrollment, 6-month, and 12-month visits, participants were administered the AUDIT questionnaire and a behavioral interview, were tested and counseled for HIV if they were
negative at previous study visits, received a gynecological
examination that included laboratory testing for STIs, and were
provided condoms and relevant referrals and treatment if
indicated. The behavioral interview, which took 45 minutes
on average to complete and was administered by a research
assistant, covered demographics, STI risk behaviors, physical
and sexual violence, alcohol use, food choices, and social
norms related to these behaviors. HIV testing followed the
Kenya Ministry of Public Health and Sanitation guidelines,
which began with an HIV rapid test and involved conﬁrmation
testing using a different rapid test and/or enzyme-linked
immunosorbent assay or Western Blot assay for an HIVpositive test result. Participants who tested positive for HIV at
any study visit were not retested at subsequent visits. During
the clinical examination, a vaginal swab was taken from each
participant and used to conduct reverse transcriptase polymerase chain reaction testing for gonorrhea and chlamydia and
the InPouch TV test to detect trichomoniasis. Six and 12month visits were scheduled within an 8-week window around
the target date up to 4 weeks before or after.
The apriori primary outcomes were self-reported frequency of alcohol use and binge drinking or a laboratoryconﬁrmed STI (gonorrhea, chlamydia, and trichomoniasis),
including HIV seroconversion. Although the AUDIT score,
which has been used as an end point in other intervention
research,20,22,26 was the planned measure of drinking behavior, we found that it did not allow for adequate capture of
changes in drinking during the study period. For example,
some items referred to lifetime experiences and thus limited
the ability to measure change in alcohol use or could not be
easily or consistently answered by participants who had stopped drinking during the study period. Therefore, before unblinding, we replaced these end points with items from the
behavioral interview asking about drinking behavior over the
last 30 days that were answered by all participants regardless
of current drinking status. These items were (1) frequency of
drinking measured on a 4-point ordinal scale from no drinking to drinking every day27 and (2) binge drinking, deﬁned as
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3 or more drinks on the same occasion,12 using a 4-point scale
ranging from “never” to “most of the time.” We also assessed
binge drinking before sex12 and separately with paying clients
and nonpaying partners, dichotomized to indicate whether
this had occurred in the last 30 days.8,28 The 3 STI infection
types were selected as they are common among FSW in this
area.4,29 The analysis end point was deﬁned as a positive
laboratory result for any of the 3 STIs or a new HIVpositive test results at the given study visit.
Planned secondary outcomes included sexual violence
victimization and condom use in the last 30 days. Because
gender-based violence and condom behavior may vary by
partner status,20,23 we assessed these outcomes separately for
clients vs. nonpaying sexual partners. Sexual violence was
deﬁned dichotomously as women reporting having been
forced to have sex against her desire. Condom use, reported
on a 5-point scale from “never” to “all of the time”, was
dichotomized for analysis as “all the time” vs. “less than all
the time,” within partner type.

Statistical Analysis
We calculated that a sample of 600 would be required
to detect a 30% reduction in binge drinking in the intervention
arm (42%4–29%) with 80% power and a prespeciﬁed 0.10
level of signiﬁcance (2-sided). We chose this level of significance because we felt that the risks associated with a type II
error (failing to detect a meaningful effect when one truly
exists) outweigh those of a type I error (incorrectly rejecting
the null hypothesis of no effect), as the former could lead to
abandoning a truly effective intervention that is recommended
by WHO, evidence-based, logistically feasible to implement,
and does not pose an increased risk of adverse health effects
for participants. The sample size was increased to 800 to
allow for up to 25% loss to follow-up.
Analysis of primary and secondary outcomes was by
intention to treat. All participants who attended at least 1
scheduled visit were included in the analysis. All end point
deﬁnitions and key data handling and analysis decisions were
speciﬁed before unblinding.
Treatment groups were compared on change over time
on study end points using generalized linear models (GEE)
(SAS v9.3, Cary, NC; GENMOD procedure) with a link
function (logit for binary data, cumulative logit for ordinal)
and variance function (binomial for binary data, multinomial
for ordinal) appropriate for the given end point. Models
controlled for DIC and HIV status at enrollment, as planned,
and contained a term for main-effects-by-visit interaction. All
models of behavioral end points included responses from the
enrollment visit to reduce within-subject variability (per
protocol, all women were STI-negative at enrollment).
Treatment effects were estimated, as planned, separately for
the 6-month and 12-month visits to investigate effects
immediately after the intervention and longer term impact
through speciﬁc contrasts within the overall GEE model.
Treatment effects are presented as the odds ratio (with, perprotocol, 90% conﬁdence interval) for the odds of the
intervention group vs. controls to have reported the dichotomous end point or, for ordinal variables, a higher level of the
Ó 2014 Lippincott Williams & Wilkins
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end point (eg, more frequent drinking). Odds ratio , 1.0
indicate a lower odds in the intervention group.
Contamination between treatment groups was assessed
through qualitative comparison of reported alcohol use over
time in the control group and nutrition behavior over time in
the treatment group.

RESULTS
During the 6-month recruitment period from March
through October, 2011, we enrolled 818 participants (Fig. 1).
Enrollment totals were comparable across DICs, and baseline
characteristics were similar between intervention and control
groups (Table 1). Although there was some between-group
variation on baseline responses on some individual AUDIT
items (data not shown), there was no obvious pattern. As
expected, mean AUDIT scores were comparable (mean =
13.7, 13.4 for intervention and control groups, respectively),
as were proportions considered “harmful” drinkers (39% vs.
32% for intervention and control groups, respectively). There
were no allocation errors.
Six-month data collection was conducted from October
2011 through March 2012, and 12-month data collection
occurred from March 2012 through October 2012. Completion rates were high (Fig. 1), with 752 participants (92%)
completing at least 1 follow-up data collection visit and were
comparable between groups. Only 18 of 1411 visits (1.3%)
were more than 1 month from the target visit date. Nearly 3
quarters of participants completed all 5 postenrollment counseling sessions: 292 alcohol intervention participants (71.4%)
and 296 nutrition control participants (72.5%). Very few
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participants did not complete any postenrollment counseling
sessions (n = 21 [5.1%] in the alcohol intervention group and
17 [4.2%]) in the nutrition control group.
More participants in the alcohol intervention group than
in the control group reported reduced drinking in the last 30
days at 6-month and 12-month follow-up visits (Table 2). This
was the case for frequency of drinking alcohol, overall binge
drinking, binge drinking with paying clients, and binge drinking with nonpaying partners. After adjusting for DIC and baseline HIV status, women in the intervention group had less than
one third of the odds of reporting higher levels of drinking than
women in the control group. We did not detect any betweengroup differences on laboratory-conﬁrmed STIs including
HIV. In terms of secondary outcomes (Table 3), the odds of
self-reported sexual violence from clients was signiﬁcantly
lower among intervention than control participants at both 6
and 12 months. We found no between-group differences in
sexual violence victimization by nonpaying partners or condom use with clients or nonpaying partners.
The intervention group’s nutritional behavior did not
change substantially over the course of the study. The control
group’s alcohol use, however, showed a marked decrease
from enrollment to follow-up.

DISCUSSION
This study shows that a brief intervention can reduce
self-reported alcohol consumption among nondependent and
non–treatment-seeking FSW in community-based settings.
Contrary to expectations, women who received the brief intervention did not experience lower STI incidence or

FIGURE 1. Trial profile.
Ó 2014 Lippincott Williams & Wilkins
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TABLE 1. Participant Demographics and Baseline Characteristics
Age, yrs
Marital status, n (%)
Never married
Separated or widowed or divorced
Currently married
Education, n (%)
None
Primary
Secondary
Postsecondary
Religion†, n (%)
Christian
Muslim
No. partners in last 7 d
HIV-positive (%)
AUDIT score‡
AUDIT category, n (%)
Hazardous (7–15)
Harmful (16–19)
DIC, n (%)
Kisauni
Chaani
Likoni

Intervention Group (n = 410)*

Control Group (n = 408)

Total (n = 818)

27.5 (6.8, 18–54)
N = 405
186 (46)
205 (51)
14 (3)

27.4 (6.4, 18–52)
N = 404
191 (47)
199 (49)
14 (3)

27.5 (6.6, 18–54)
N = 809
377 (47)
404 (50)
28 (3)

12
212
149
37

(3)
(52)
(36)
(9)
N = 410
295 (72)
115 (28)
2.3 (2.2, 0–21)
82 (20)
13.7 (3.6, 7–19)

21
204
146
37

(5)
(50)
(36)
(9)
N = 406
297 (73)
109 (27)
2.7 (3.5, 0–35)
83 (20)
13.4 (3.6, 7–19)

33
416
295
74

(4)
(51)
(36)
(9)
N = 816
592 (72)
224 (27)
2.5 (2.9, 0–35)
165 (20)
13.6 (3.6, 7–19)

250 (61)
160 (39)

278 (68)
130 (32)

528 (65)
290 (35)

154 (38)
142 (35)
114 (28)

152 (37)
143 (35)
113 (28)

306 (37)
285 (35)
227 (28)

*Column “n” reﬂects total number of participants randomized to treatment group; row “n” reﬂects the number answering the item if less than the full sample. Reported are mean
(SD, range) or frequency and percentages. Percentages are based on the number of participants answering the item, which may be somewhat less than the full sample.
†Among those reporting religious afﬁliation.
‡By protocol, only women with AUDIT between 7 and 19, inclusive, were eligible for enrollment.

improvements in condom use, although they did report less
sexual violence from clients. Strengths of our trial included
good internal validity based on successful random assignment
of participants and high response rates at both 6- and 12month follow-up visits. The equal-attention nutrition control
group further strengthened the study design and provided
a rare opportunity to compare the brief alcohol intervention
to a logistically equivalent control arm.
Findings that alcohol consumption decreased among all
women enrolled in the study are in line with results from other
alcohol research,20–22,30 and evidence is converging across studies that screening for alcohol problems and participation in
research may lead to reductions in drinking regardless of further intervention.21,26,31 Reductions in drinking we observed
among control group participants could be due to participant’s
reactivity to research, intervention contamination, social desirability bias if some control group participants realized they
were in an alcohol-intervention study and chose to report in
a more favorable manner, or general secular changes in alcohol
consumption. All women enrolled in our trial completed the
AUDIT and a lengthy behavioral interview at each visit, which
may have led to self-monitoring and evaluation of alcohol use
among all enrolled women regardless of treatment group.31 Our
evaluation of contamination across study arms, ﬁnding that
nutrition behavior remained similar for intervention participants, whereas alcohol use decreased for the control group over
the study period, suggests that other explanations besides
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sharing of health information across treatment groups likely
account for decreases in drinking in the control group. A major
study limitation was reliance on self-reports, although consistent ﬁndings across drinking frequency, binge drinking, and
drinking before sex may suggest a degree of reliability in reporting by women in the sample. Although other means of
assessing alcohol use were considered to complement selfreported behavior, the advantages of these methods did not
outweigh their shortcomings. Even with the trend of reducing
drinking in both treatment groups, we documented dramatically decreased self-reported alcohol use among intervention
compared with control participants.
It is unclear why the study resulted in reduced alcohol
consumption but this effect did not translate into observable
differences in STI acquisition and condom use. Other alcohol
reduction interventions among higher risk women have
effectively reduced alcohol use20,30,32 and condom use.30
The absence of observed intervention effects on key STI
and condom end points in the context of signiﬁcant reductions
in self-reported alcohol consumption observed in this trial
does not negate the likely mediating role of alcohol use on
HIV acquisition. It is possible that improved STI/HIV
preventive behaviors might be witnessed during a longer
follow-up period or that reducing alcohol use among the
study sample was not a sufﬁcient behavior change to impact
sexual risk behaviors. Many FSW have sexual relationships
with paying and nonpaying partners, and HIV risk may vary
Ó 2014 Lippincott Williams & Wilkins
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TABLE 2. Primary End Points
Study Group
Intervention
n†
Alcohol use over past 30 d
Drinking frequency
Baseline, n (%)
Never
,1/wk
At least 1/wk
Every day
6 mo
Never
,1/wk
At least 1/wk
Every day
12 mo
Never
,1/wk
At least 1/wk
Every day
Binge drinking, n (%)
Baseline
Never
Rarely
Sometimes
Most of the time
6 mo
Never
Rarely
Sometimes
Most of the time
12 mo
Never
Rarely
Sometimes
Most of the time
Binge drinking before sex with clients, n (%)
Baseline
6 mo
12 mo
Binge drinking before sex with nonpaying
partners
Baseline
6 mo
12 mo
STI
Laboratory-conﬁrmed STI at study visit
Baseline, n (%)
6 mo
12 mo

Control

n (%)

373

n

n (%)

Adjusted* OR (90% CI)

P

0.20 (0.15 to 0.27)

,0.0001

0.25 (0.19 to 0.33)

,0.0001

0.13 (0.10 to 0.17)

,0.0001

0.18 (0.13 to 0.23)

,0.0001

379
5
17
307
44

(1.3)
(4.6)
(82.3)
(11.8)

186
25
123
12

(53.8)
(7.2)
(35.5)
(3.5)

232
29
82
7

(66.3)
(8.3)
(23.4)
(2.0)

4
22
110
237

(1.1)
(5.9)
(29.5)
(63.5)

255
33
33
25

(73.7)
(9.5)
(9.5)
(7.2)

276
14
27
33

(78.9)
(4.0)
(7.7)
(9.4)

346

3
20
301
55

(0.8)
(5.3)
(79.4)
(14.5)

93
20
208
34

(26.2)
(5.6)
(58.6)
(9.6)

142
27
163
28

(39.4)
(7.5)
(45.3)
(7.8)

8
28
102
241

(2.1)
(7.4)
(26.9)
(63.6)

118
34
61
142

(33.2)
(9.6)
(17.2)
(40.0)

171
23
40
125

(47.6)
(6.4)
(11.1)
(34.8)

355

350

360

373

379

346

355

350

359

368
257
268

108 (29)
21 (8)
11 (4)

377
309
305

134 (36)
76 (25)
52 (17)

0.26 (0.17 to 0.40)
0.24 (0.14 to 0.41)

,0.0001
,0.0001

284
208
233

75 (26)
9 (4)
10 (4)

280
244
259

82 (29)
36 (15)
40 (15)

0.28 (0.16 to 0.50)
0.26 (0.14 to 0.47)

0.0003
0.0002

373
338
345

0
33 (10)
28 (8)

379
347
352

0
30 (9)
32 (9)

1.18 (0.77 to 1.83)
0.76 (0.44 to 1.33)

0.53
0.42

*Adjusted for DIC and HIV status at enrollment.
†Number of participants contributing to analysis.

Ó 2014 Lippincott Williams & Wilkins
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TABLE 3. Secondary End Points
Study Group
Intervention
Sexual violence over past 30 d
Sexual violence from clients, n (%)
Baseline
6 mo
12 mo
Sexual violence from nonpaying partners, n (%)
Baseline
6 mo
12 mo
Condom use over past 30 d
Always used condom with clients, n (%)
Baseline
6 mo
12 mo
Always used condom with nonpaying partners, n (%)
Baseline
6 mo
12 mo

Comparison

n†

n (%)

n

n (%)

Adjusted* OR (90% CI)

P

368
258
268

130 (35)
44 (17)
37 (14)

377
309
304

117 (31)
66 (21)
59 (19)

0.60 (0.42 to 0.85)
0.57 (0.39 to 0.84)

0.02
0.02

285
237
233

133 (47)
71 (30)
54 (23)

280
261
260

120 (43)
75 (29)
66 (25)

0.92 (0.66 to 1.29)
0.76 (0.53 to 1.08)

0.69
0.19

368
257
268

262 (71)
169 (66)
134 (50)

376
308
305

261 (69)
212 (69)
177 (58)

0.86 (0.64 to 1.14)
0.74 (0.56 to 0.97)

0.38
0.07

283
237
232

111 (39)
92 (39)
87 (38)

280
259
259

119 (43)
115 (44)
98 (38)

0.88 (0.66 to 1.17)
0.97 (0.73 to 1.30)

0.46
0.87

*Adjusted for DIC and HIV status at enrollment.
†Number of participants contributing to analysis.

by partner type.33,34 The majority of the study sample had nonpaying partners, and these relationships are more complex and
resistant to change, possibly diminishing the ability of the alcohol reduction intervention to effectively reduce STI/HIV incidence in this sample. Conceptual models are increasingly
highlighting both proximal factors such as individuals’ sexual
partnerships and behaviors along with distal factors, such as
HIV epidemic dynamics and access to health services, to explain
the complicated relationship between alcohol use and HIV
risk.35,36 More research is needed to clarify these relationships.
Furthermore, study participants were enrolled in the
APHIA II program, which provided ongoing education about
condoms and HIV, easy access to condoms, and screening
and treatment for STIs. It is possible that APHIA program
participation ensured somewhat stable and elevated condom
use and lower STI acquisition rates regardless of drinking
frequency. For instance, we observed about 10% STI
incidence among women in the control group, which is much
lower than the 28% incidence we estimated apriori based on
other research,29 and we observed lower HIV incidence than
was reported in a community-based sample of Mombasa
FSW.36 Another trial with FSW in a less-established health
program might demonstrate positive results on these outcomes. Alternatively, community-based recruitment from
bars, beaches, and other FSW venues might yield a sample
with less information and access to services and therefore
greater potential for intervention impact on STI and HIV outcomes. Randomization at the venue (cluster) level instead of
the individual level also might help to reduce any contamination across study arms, although the assumption of nonmixing across venues would need to be veriﬁed. A more
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explicit focus on sexual risk reduction in the intervention
sessions also might yield increased impact on sexual health
outcomes, and this should be considered for future alcohol
reduction interventions among FSW.20,30 The observed
impact on reduced sexual violence from clients is noteworthy,
as very few studies from the region have targeted a reduction
in interpersonal violence in commercial sex work.23
Our ﬁndings suggest that the brief intervention, adapted
for delivery to FSW in the DIC setting, is a feasible approach
for engaging women at risk and encouraging reduced alcohol
consumption. We documented high participation rates that
also have been seen in other 4-to-6 session alcohol reduction
interventions delivered in community20 and clinical21 settings.
Although it limits the generalizability of study results, we
intentionally recruited women who were using the APHIA
II services because they provide an efﬁcient and effective
means to reach higher risk women, and DICs are common
programmatic approaches for reaching and engaging key populations in many countries. However, this brief intervention
can be adapted for other settings with FSW and other vulnerable populations such as male sex workers37 and people living
with HIV38 who are nonadherent to antiretroviral therapy.39
Despite many trials of brief interventions, the “active
ingredients” that lead to successful reduction in alcohol consumption are not yet clear.20,40 In addition to interpretation
challenges arising from numerous randomized controlled
studies showing signiﬁcant reductions in drinking across
study arms, questions about intervention duration and cadre
of staff necessary for successful intervention delivery are particularly pressing. It also will be useful to explore how a group
setting can be used to enhance or deliver the brief intervention
Ó 2014 Lippincott Williams & Wilkins
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because peer and group education models are common in
HIV prevention programs and group formats have numerous
beneﬁts.40 More attention is needed to understand the impact
of brief alcohol reduction interventions and speciﬁcally the
pathway from drinking to sexual behavior and ultimately to
STI/HIV acquisition.
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