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Although South Africa has less than 1% of the
world’s population, it accounts for nearly 10%
of the global burden of AIDS. It is estimated
that currently 5.5 million South Africans
(12.3% of the country’s total population of 44.8
million) are infected with HIV.1 A number of
different factors probably account for the high
incidence of HIV in South Africa, including
sexual mixing patterns, social migration, high
rates of alcohol abuse, sexual coercion in re-
lationships characterized by gender power im-
balances, and delayed rollout of HIV prevention
programs.2---5

Perhaps most critical in driving HIV infec-
tions are other co-occurring sexually transmit-
ted infections (STIs), which increase suscepti-
bility to HIV by degrading naturally protective
mucosal immunological mechanisms, migrating
vulnerable cells to the genital tract, and af-
fording HIV a portal of entry into the blood-
stream. STIs also facilitate transmission of the
virus from HIV-infected partners by increasing
their HIV infectiousness.6 As a result of these
factors, in combination with high HIV prevalence
rates, South Africans who contract STIs are
among the highest-risk populations for HIV in-
fection in the world.2

Although behavioral interventions have
been shown to be effective in reducing sexual
risks among STI clinic patients,7 several of these
interventions have relied on multiple group
sessions that have proven difficult to imple-
ment.8,9 In response to the urgent need for
effective, feasible, and affordable interventions
designed to prevent HIV among STI clinic
patients, researchers have developed brief single-
session HIV risk reduction counseling interven-
tions intended for use in both resource-rich10---13

and resource-poor STI clinics.14 When per-
formed in conjunction with HIV testing, brief
prevention counseling has shown promise in
reducing sexual risk behaviors and decreasing
STIs.15,16

Brief risk reduction counseling has also
demonstrated promising outcomes when de-
livered outside of HIV testing. For example,
Crosby et al.17 examined a single-session per-
sonalized counseling intervention for men re-
ceiving STI clinic services in the United States.
The intervention led to increases in condom use,
reductions in unprotected sex, reductions in
sexual partners, and 38% fewer new STI di-
agnoses relative to a standard of care control
group. Overall, single-session sexual risk reduc-
tion counseling can be as effective as interven-
tions that require multiple sessions and consume
far greater resources.7,18

The brief risk reduction counseling inter-
vention reported here is grounded in cogni-
tive---behavioral theories of health behavior
change and is designed for use with all STI
patients, including those who refuse HIV test-
ing. We previously tested this intervention in
a small trial conducted in Cape Town, South
Africa. We observed a 63% reduction in

unprotected vaginal and anal intercourse
over a 6-month follow-up period, compared
with the 30% reduction observed in an HIV
education control condition.19 In addition,
condom use among participants increased from
65% to 88%. The overall findings were prom-
ising and suggested that a brief single-session
counseling intervention may be effective in re-
ducing the risk of HIV and other STIs in South
Africa.

We report the outcomes of a randomized
clinical trial designed to test the effects of
a brief single-session risk reduction counseling
session intended for use in resource-poor STI
clinics. We hypothesized that brief theory-
based risk reduction counseling sessions would
reduce unprotected vaginal and anal inter-
course and prevent STIs during 12 months of
observation. We also examined potential
moderators of the intervention effects. We
included participant gender as a factor in the
analyses because there are differences in STI
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risks between men and women, especially given
the gender dynamics in sexual relationships and
that men ultimately control the use of condoms.
We also tested alcohol use and use of other drugs
as moderators of risk reduction outcomes be-
cause they are known cofactors for HIV trans-
mission risk behaviors in South Africa.20,21

METHODS

Participants were 414 men and 203 women
receiving services at an urban STI clinic in
Cape Town, South Africa. The participating
clinic is one of the largest public STI clinics in
Cape Town. Patients historically have visited
this clinic from areas throughout Cape Town
because they are assured greater confidential-
ity than they are at neighborhood clinics. The
patient population is approximately 25% fe-
male, and 90% of patients are indigenous
(Black) Africans. Approximately half of all
patients have previously received STI services.
The estimated HIV prevalence among clinic
patients is 25%, based on reactive tests among
the approximately 50% of patients who accept
HIV testing.

Participant Recruitment and Enrollment

The study activities commenced in August
2005, and enrollment occurred between Feb-
ruary 2006 and June 2007. Potential partici-
pants were STI patients referred by a nurse
clinician to participate in a prevention study
that involved receiving a single counseling
session and completing follow-up assessments
over 12 months. To be referred for the study,
patients were required to be 18 years old or
older and to have been seen at the clinic for STI
diagnostic or treatment services. Patients who
elected to enroll in the study were scheduled
for and completed a computerized baseline
assessment and a single counseling session.
Active recruitment procedures were used, and
sampling occurred throughout all hours of
clinic operation.

Outcomes from previous HIV risk reduction
counseling studies involving a model similar
to that used in the current study suggested
a 25% reduction in recurring STIs.9,15 At an
alpha level of 0.05, a sample size of 610 was
determined sufficient to allow for the detection
of intervention effects on incident STIs with
a power of 0.80.

Study Design and Procedures

STI clinic patients were initially screened
with a single-page survey that collected basic
demographic information. Patients who met
the entry criteria were offered the opportunity
to enroll in the trial. Participants completed
baseline assessments administered via audio
computer-assisted self-interview (ACASI) tech-
niques.

Immediately after the baseline assessment,
participants were randomly assigned to receive
either the experimental 60-minute behavioral
skill-building HIV risk reduction counseling
session or a 20-minute HIV educational control
intervention. Participants were scheduled for
follow-up assessments 1, 3, 6, 9, and12 months
after counseling. Participants received 100
South African rand (approximately $10) as
compensation for returning to the clinic and
completing the baseline assessments. Payments
escalated incrementally to 200 rand at the
12-month follow-up.

Randomization and Blinding

The study recruitment and scheduling staff
used a pregenerated list of appointment times
to assign participants to the experimental or the
control condition. Participants were enrolled in
the study and assigned to the next time slot
available for a baseline assessment. Participants
who returned to the clinic for their baseline
assessment were then assigned to either the
experimental or control condition via a pre-
generated assignment scheme. Assignment was
not breached throughout the trial. Recruitment,
screening, and assessment staff remained
blinded to condition throughout the study, and
counselors never conducted assessments.

Intervention Conditions

Experimental condition: Brief theory-based
HIV risk reduction skills counseling. The exper-
imental intervention was grounded in the in-
formation---motivation---behavioral skills model
of behavior change.22 As a means of protecting
against counselor drift, the intervention was
completely manualized, and a tabletop flipchart
guided the counselor and the participant through
the session content. As described elsewhere,19

the information component of the counseling (20
minutes in duration) reviewed facts about HIV
transmission and risk behaviors, discussed the
local prevalence of HIV, clarified misconceptions,

dispelled myths about AIDS, and described HIV
antibody testing. After participants had reviewed
how people contract HIV, attention turned to
their own personal risks for HIV infection.

The motivation component (20 minutes in
duration) integrated motivational counseling
techniques that included motivation for change
and strengthening commitment to change.
Addressing alcohol use as a risk factor was
embedded within the motivational counseling
component. The intervention included the
World Health Organization’s brief alcohol
counseling model as the basis for alcohol risk
reduction.23,24 Participants were given their
baseline Alcohol Use Disorders Identification
Test (AUDIT) score as feedback and shown how
the score represents potential drinking hazards.
Alcohol risk reduction was tailored to the level
of drinking indicated by the AUDIT score. De-
cisional balance techniques, including confidence
and perceived importance of reducing alcohol-
related risks, were used to elicit self-motivating
statements for alcohol reduction.

The final component of the risk reduction
counseling was behavioral self-management
and sexual communication skill building (20
minutes in duration). Counselors engaged par-
ticipants in a functional analysis of their risk by
having them discuss personal risk situations
and identify cues related to their sexual risks.
Counselors taught participants how to recog-
nize environmental and cognitive---affective
cues that serve as triggers for high-risk situa-
tions, including mood states, substance use,
and sexual partner characteristics. Participants
were asked to think of ways to manage triggers
that might contribute to their personal risk and
were taught strategies to reduce their risk by
redirecting sexual activities toward safer sex
alternatives, carrying condoms, and avoiding
sex after drinking.

Behavioral rehearsal role-plays were used
to enhance risk reduction skills. Correct male
and female condom use was also demonstrated
and modeled, allowing participants to practice
condom application on wooden anatomical
models with corrective feedback from the
counselor. The session ended with participants
creating personalized goals and a risk reduction
plan that they took with them.

Control condition: HIV information and
education. The active control condition was
an HIV---STI education counseling session that
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consisted of the same 20 minutes of HIV---STI
information included in the first part of the
experimental intervention. This session repre-
sented a didactic educational experience simi-
lar to that used in past research.15,16 This
condition was also manualized and used a table-
top flipchart to guide the session. The session
ended by soliciting questions from participants
and providing them with a written information
summary that they took with them.

Counselor Training and Intervention

Quality Assurance

The counselors were one African man and
one African woman with minimal counseling
experience outside the study protocol. The
same pair of counselors delivered both the
experimental and control interventions to
avoid confounding counselors with treatment
conditions. Both counselors were bilingual
(English and Xhosa), and both delivered the
interventions to men and women in keeping
with standard clinic services. Each counselor
attended weekly 2-hour supervision and
debriefing meetings with the project manager
and a professionally registered counseling
psychologist.

Measures

All measures were administered at the
baseline and 1-, 3-, 6-, 9-, and 12-month follow-
up assessments in English and Xhosa, the 2
languages spoken by nearly all clinic patients.
Participants viewed the instruments on a
15-inch color monitor, used headphones to
listen to items read by a machine voice, and
responded by clicking a mouse. Research has
shown that ACASIs yield reliable responses to
sexual behavior interviews.25 Participants were
briefly instructed on how to use the mouse prior
to the baseline assessment. The measures con-
sisted of 254 items that gathered descriptive data
(demographics, HIV risk history, alcohol and
drug use), data on primary outcomes (STI di-
agnoses abstracted from medical records and
behavioral outcomes, including sexual risk be-
haviors, preventive behaviors, and alcohol-re-
lated risk behaviors), and data on secondary
outcomes (theoretical constructs such as HIV
knowledge, alcohol outcome expectancies, and
self-efficacy for risk reduction).

Descriptive information. Participants reported
their age, gender, education, ethnicity, marital

status, and other basic demographic informa-
tion. In addition, we asked whether participants
had been tested for HIV and, if so, the result of
their most recent test. Participants also com-
pleted the AUDIT, a 10-item self-report in-
strument that gathers information on quantity
and frequency of alcohol use; the test was
designed to identify individuals for whom the
use of alcohol places them at risk for develop-
ing alcohol problems.26---28 AUDIT scores range
from 0 to 40, and scores of 8 or above identify
individuals who may be at risk for alcohol
problems.27 The AUDIT has been used in South
Africa and is reliable and valid.29 The instru-
ment’s first 2 items assess frequency and quan-
tity of alcohol use. We calculated an index of
current drinking frequency and quantity by
taking the product of these 2 items. The alcohol
index therefore weighted the quantity of alcohol
typically consumed by frequency of use.

Sexually transmitted infections. Occurrences
of newly diagnosed STIs were coded from
patients’ clinic charts as the primary biological
endpoint. We contracted a nurse with more
than 20 years of experience working in Cape
Town STI clinics, including the clinic that
served as the site in this study, to code the
chart-abstracted STI data. The nurse coder was
blind to conditions and did not record any
identifying participant information. Data were
retrieved from patient files on the clinic prem-
ises with the permission of patients. Because
STIs are treated presumptively in South Africa,
confirmed diagnoses underestimate the actual
number of STIs. We therefore included in
our analyses any occurrence of urethral or
vaginal discharge that resulted in STI treatment
as well as diagnoses of incident STIs. Because
participants could have had multiple STIs over
the year of observation, we treated STI di-
agnoses as a continuous count variable. Only
STIs detected within 12 months after baseline
were coded for outcomes.

Sexual risk and protective behaviors. Partici-
pants responded to items assessing their num-
ber of male and female sexual partners and
frequency of sexual behaviors in the preceding
month (specifically vaginal and anal inter-
course with and without condoms). A 30-day
retrospective period was selected because pre-
vious research has shown reports of numbers
of partners and sexual events over this interval
to be reliable.30 Participants were instructed to

think back over the past month and estimate the
number of sexual partners and number of sexual
occasions in which they practiced each behavior.

In addition, we calculated the percentage of
intercourse occasions in which condoms were
used via the following ratio: condom-protected
vaginal intercourse + condom-protected anal
intercourse/total vaginal intercourse + total
anal intercourse. Participants also indicated the
number of times they had consumed alcohol
(defined as beer, wine, or other alcoholic
beverages) or used other drugs before sex in
the preceding month. An open response format
was used so that continuous frequencies of
occurrences could be recorded.

HIV prevention knowledge. A 12-item test was
used to assess HIV risk- and prevention-related
knowledge. Items were adapted from a mea-
sure reported by Carey and Schroder31 and
reflected information about HIV transmission,
condom use, and AIDS-related knowledge; re-
sponse options were yes, no, and don’t know.
Example items included ‘‘Is AIDS spread by
kissing?’’ and ‘‘Can a person get AIDS by sharing
kitchens and bathrooms with someone who has
AIDS?’’ AIDS knowledge test scores were ex-
pressed as percentage of correct responses
(Kuder---Richardson 20 coefficient=0.71); don’t
know responses were scored as incorrect.

Alcohol outcome expectancies. We adapted
an alcohol outcome expectancy measure from
items used in previous research.32---34 The scale
included 9 items (e.g., ‘‘I am a better sex partner
after I have been drinking’’ and ‘‘When I’m
drinking, I do things I wouldn’t usually do’’)
reflecting expected sexual enhancement and
expected loss of control after drinking. Responses
were made on 4-point scales ranging from
strongly disagree (1) to strongly agree (4)
(a=0.90).

Risk reduction self-efficacy. Defined as the
personal sense of confidence that one can
perform specific behaviors under specified
conditions, self-efficacy is commonly used as
a proxy for behavioral skills.35,36 The self-
efficacy scale we used consisted of 6 items,
including ‘‘I am confident about suggesting using
condoms with a new sex partner’’ and ‘‘I am
certain that I can use a condom when having
sex.’’ Items were responded to on a 4-point scale
(1=disagree, 4=agree), scored for mean re-
sponses; higher scores indicated stronger self-
efficacy (a=0.69).
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Data Analyses

We initially conducted analyses to examine
the integrity of the randomization procedures
and study design. An intent-to-treat approach
was used in all primary outcome analyses.
Outcome analyses tested models that included
baseline scores as covariates and main effects
for intervention condition, participant gender,
and time of assessment as well as the interac-
tions between factors. Planned contrasts tested
for simple effects of interactions.

The primary outcome analyses tested our
study hypotheses regarding intervention effects
on sexual risk behaviors and chart-abstracted
STIs; generalized estimating equations (GEEs)
were used in conducting these analyses. We
selected GEEs for all main outcome analyses
because this methodology is based on a quasi-
likelihood theory allowing for overdispersion
in outcome variables.37 GEEs corrected for the
within-subject correlation characteristic of our
repeated measures design.38 We used an auto-
regressive correlation structure to account for the
within-subject correlation resulting from succes-
sive observations. Poisson distributions were
used for continuous count data (e.g., sexual
partners, sexual behaviors, STI rates), and linear
distributions were used for scaled data (e.g.,
theoretical constructs, condom use percentages).
Participant gender was included in the main
outcome analyses.

To examine alcohol use as a moderating
variable, we repeated all of the analyses with
alcohol consumption level (lighter drinkers
[AUDIT score < 8] vs heavier drinkers [AUDIT
score ‡ 8]) included as a factor. Thus, main
effects of intervention, gender, alcohol use,
and assessment time as well as interactions
were included in these models. For STI out-
comes, moderator models were also tested
with number of partners, unprotected sex, and
substance use before sex during the follow-
up periods. SPSS version 18.0 (SPSS Inc,
Chicago, IL) was used in conducting all of the
analyses; the statistical significance level was
set at P<.05.

RESULTS

Figure 1 shows the flow of participants
through the trial. Overall, we retained 88% of
participants at the12-month follow-up; this rate
was higher than the 73% retention at the

6-month follow-up. Results of the preliminary
analyses to determine the integrity of the study
design showed that there were no differences
between participants in the experimental and
control conditions with respect to any demo-
graphic characteristics, substance use, theoret-
ical constructs, or sexual behaviors. Nor did we
observe any differences between participants
who completed the baseline assessment and
those who did not (Table 1). Analyses also
showed that attrition across conditions was
balanced.

Primary Outcomes

Analyses of the sexual behavior outcomes
demonstrated significant between-condition
differences in unprotected vaginal, unprotected
anal, and combined unprotected vaginal and

anal intercourse over the preceding month,
after controlling for baseline (Table 2). Also,
for combined unprotected intercourse there
was a significant interaction between interven-
tion condition and assessment time (Wald
v2

4=9.82, P<.05). Analyses showed signifi-
cant between-condition differences with re-
spect to combined unprotected intercourse
at the 1-, 3-, and 6-month follow-ups. However,
the differences were not significant at the 9-
and 12-month follow-ups.

There was a trend toward an intervention
effect on the use of substances before sex, with
the intervention group reporting fewer occur-
rences of alcohol and other drug use before
sex during the follow-up period. The between-
condition difference on the alcohol use fre-
quency and quantity index was significant, with

FIGURE 1—Participants’ progress through the randomized trial phases: Cape Town, South

Africa, 2006–2008.
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members of the risk reduction counseling
group reporting less alcohol use at the follow-
ups than those in the control condition. No
intervention effects were observed for reduc-
tions in number of sexual partners, although
there was an overall assessment time effect
(Wald v2

1=9.78, P<.05); significant reduc-
tions in numbers of partners occurred across
groups from baseline throughout the follow-
ups. There were no intervention effects or
assessment time effects on condom use per-
centage.

Moderator analyses focusing on sexual be-
havior outcomes revealed significant main
effects by gender, including number of sexual
partners (Wald v2

1=14.26, P<.01), substance

use before sex (Wald v2
1=47.77, P<.01), and

frequency and quantity of alcohol use (Wald
v2

1=50.08, P<.01). In each case, risk levels
were higher among men than they were among
women. However, there were no interactions
between gender and intervention condition,
failing to show any moderator effects of gender
on the intervention outcomes.

By contrast, alcohol use significantly inter-
acted with intervention condition on several
main outcomes. When alcohol use was in-
cluded in the model, the main effect of in-
tervention condition on combined unprotected
sexual behaviors remained significant (Wald
v2

1=6.56, P<.01). However, the 3-way in-
teraction between intervention condition,

assessment time, and alcohol use was also
significant (Wald v2

1=20.10, P<.01). As
shown in Figure 2, the intervention effect for
lighter drinkers was similar to that for the
overall sample, with significant reductions in
unprotected intercourse between conditions
that had dissipated by the 12-month follow-up.
However, heavier drinkers in the control con-
dition demonstrated the highest and most
persistent high-risk behavior.

Sexually Transmitted Infections

Results of analyses on incident STIs over
the 12 months after counseling indicated that
participants in the risk reduction counseling
group were less likely to return to the clinic
with an STI than were participants in the
control condition (Wald v2

1=3.35, P=.06).
Overall, 12.9% of the members of the risk
reduction counseling group returned to the
clinic with another STI over the year, com-
pared with 16.9% of control participants, rep-
resenting 24% fewer infections in the experi-
mental group.

In addition to participant gender, we tested 3
potential moderators of STI outcomes: number
of sexual partners reported at the follow-ups,
unprotected sex, and use of substances before
sex. Results showed that when moderator
variables were taken into account, participants
in the risk reduction counseling group had
contracted significantly fewer STIs over the
follow-up period (Table 3). The only significant
interaction between the intervention and a
moderator variable was that involving number
of sexual partners; participants in the risk
reduction counseling intervention who had
only 1 or no sex partners at the follow-up
assessments had significantly fewer STIs than
did their counterparts with multiple partners
and the participants in the control condition.

Secondary Outcomes

Results showed a significant intervention
effect on AIDS-related knowledge; members of
the control condition demonstrated more ac-
curate AIDS knowledge than did members
of the risk reduction counseling condition
(Table 4). In addition, we observed significant
between-condition differences on the alcohol
outcome expectancy measure; at the follow-
ups, participants who received risk reduction
counseling were significantly less likely than

TABLE 1—Characteristics of Participants, by Condition: Cape Town, South Africa,

2006–2008

Characteristic

HIV Risk Reduction

(n = 310), No. (%) or Mean 6SD

Control (n = 307), No.

(%) or Mean 6SD v2 or ta

Gender 0.2

Men 205 (66) 209 (68)

Women 105 (34) 98 (32)

Race/ethnicity 0.1

Black 286 (92) 289 (94)

White/mixed 24 (8) 18 (6)

Preferred language 0.1

English 84 (27) 85 (27)

Xhosa 226 (73) 222 (73)

Employed 205 (66) 186 (61) 2.0

Marital status 0.8

Single 208 (67) 216 (70)

Cohabitating 38 (12) 32 (10)

Married 64 (21) 59 (20)

Alcohol use in past mo 152 (49) 150 (48) 0.0

Current alcohol use 1.5

Never 109 (35) 102 (33)

Monthly 57 (18) 56 (18)

2–4 times/mo 93 (30) 103 (33)

2–3 times/wk 36 (12) 32 (10)

‡ 4 times/wk 15 (5) 11 (4)

AUDIT score ‡ 8 140 (45) 126 (41) 0.8

Tested for HIV 98 (31) 81 (26) 2.0

HIV positive 22 (7) 25 (8) 0.1

Age, y 29.2 67.1 29.2 67.1 0.1

Education, y 11.0 62.3 11.2 62.2 0.9

AUDIT score 7.52 67.79 7.49 67.89 0.1

Note. AUDIT = Alcohol Use Disorders Identification Test.
av2 for numbers of participants, t for means.
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were those in the control condition to believe
that alcohol enhances sexual experiences. No
significant differences were observed for the
self-efficacy scale. There were also no interac-
tions between intervention condition and as-
sessment time on the theoretical constructs.

DISCUSSION

The brief risk reduction skills counseling
intervention tested here demonstrated signifi-
cant reductions in incident STIs relative to an
information control condition. We observed
24% fewer STIs over the 1-year follow-up
among participants who received risk reduc-
tion counseling than among those in the in-
formation condition. In addition, there were
significant reductions in unprotected vaginal
and anal intercourse as well as risk-related
substance use, including expectancies that al-
cohol enhances sexual experiences.

Our findings are consistent with previous
prevention intervention trials involving STI
patients7 and extend our initial trial conducted
with a smaller sample that followed participants
for only 6 months.19 The current findings show
that unprotected intercourse outcomes were
no longer significant by 9 months and that the
intervention had no effects on number of part-
ners or condom use. In addition, we observed
significantly greater HIV prevention knowledge
in the control condition, illustrating the notion
that increased knowledge does not lead to
meaningful behavior change.39,40

These findings should, however, be consid-
ered in the context of the between-condition
reductions in number of partners, reductions in
unprotected sex, and increases in condom use
observed after the baseline assessment. Con-
sistent with past interventions for STI clinic
patients, the diagnosis and treatment experi-
ence, along with standard of care interventions,
had an impact on risk behaviors.10,15,41 Thus,
an effective counseling intervention designed to
further reduce STI and HIV risks must contrib-
ute to behavior change over and above the
standard of care.

Unlike previous brief interventions with STI
clinic patients,41 we did not find differences in
intervention effects between men and women.
However, the observed outcomes were signifi-
cantly moderated by alcohol use. The moderator
analyses showed that the intervention effects

TABLE 2—Sexual Risk, Risk Reduction, and Alcohol-Related Outcomes, by Condition:

Cape Town, South Africa, 2006–2008

HIV Risk Reduction, Mean (SD) Control, Mean (SD) Wald v2

No. of sexual partners 0.01

Baseline 1.67 (2.45) 1.55 (3.12)

1-mo follow-up 1.22 (1.02) 1.40 (1.79)

3-mo follow-up 1.13 (0.85) 1.33 (3.21)

6-mo follow-up 1.18 (1.15) 1.22 (1.41)

9-mo follow-up 1.31 (1.93) 1.14 (0.87)

12-mo follow-up 1.14 (0.92) 1.11 (0.81)

No. of occasions of unprotected vaginal intercourse 7.47**

Baseline 1.85 (3.21) 2.43 (5.13)

1-mo follow-up 0.48 (1.26) 1.25 (4.34)

3-mo follow-up 0.32 (1.16) 0.87 (2.95)

6-mo follow-up 0.43 (1.69) 0.86 (2.79)

9-mo follow-up 0.47 (1.39) 0.65 (2.41)

12-mo follow-up 0.54 (1.55) 0.69 (2.36)

No. of occasions of unprotected anal intercourse 5.30*

Baseline 0.31 (1.20) 0.32 (1.80)

1-mo follow-up 0.04 (0.30) 0.20 (1.07)

3-mo follow-up 0.03 (0.24) 0.16 (1.20)

6-mo follow-up 0.07 (0.61) 0.20 (1.13)

9-mo follow-up 0.11 (0.81) 0.19 (1.34)

12-mo follow-up 0.08 (0.64) 0.08 (0.56)

Total no. of occasions of unprotected intercourse 8.67**

Baseline 2.16 (3.61) 2.75 (5.84)

1-mo follow-up 0.52 (1.30) 1.45 (4.88)

3-mo follow-up 0.36 (1.22) 1.03 (3.55)

6-mo follow-up 0.50 (1.80) 1.06 (3.20)

9-mo follow-up 0.58 (1.71) 0.84 (3.10)

12-mo follow-up 0.62 (1.70) 0.78 (2.46)

Condom use, % 2.69

Baseline 70 (36) 69 (37)

1-mo follow-up 90 (24) 89 (25)

3-mo follow-up 94 (18) 89 (26)

6-mo follow-up 93 (20) 89 (26)

9-mo follow-up 92 (21) 91 (22)

12-mo follow-up 90 (24) 91 (25)

No. of occasions of substance use in sexual contexts 3.82*

Baseline 2.05 (7.30) 1.53 (4.04)

1-mo follow-up 0.64 (2.17) 1.21 (5.79)

3-mo follow-up 0.32 (1.26) 0.92 (4.32)

6-mo follow-up 0.45 (1.78) 0.78 (2.86)

9-mo follow-up 0.57 (2.11) 2.11 (2.81)

12-mo follow-up 0.55 (2.17) 2.17 (2.13)

Continued
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were less robust and durable for heavier drinkers
than for lighter drinkers. In addition, the in-
tervention effects on STIs were moderated by
number of sexual partners at the follow-ups, with
the greatest protection among participants re-
ceiving the risk reduction counseling and
reporting fewer partners.

These findings pinpoint areas in which the
risk reduction counseling tested in this trial
requires strengthening. Specifically, it is appar-
ent that the substance use component requires
greater potency given the substantial moder-
ating role of heavy drinking. The intervention
also requires a booster session between 3 and
6 months after initial counseling. Previous

research has established the added value of
booster sessions in sustaining behavior change.42

A booster session that consists of brief counseling
to reinforce successful risk reduction, review
skills practiced in the initial intervention, and
address challenges that contribute to relapse is
likely to bolster intervention effects over
time.43,44

Limitations

The results of this trial should be interpreted
in light of its methodological limitations. The
trial was conducted in a single STI clinic in
Cape Town, a better resourced city than
most any in southern Africa, rendering the

generalizability of the findings unknown. The
external validity of the results is further re-
duced by the fact that half of the individuals
scheduled for counseling failed to attend
the baseline session. This rate of loss is sim-
ilar to previous trials involving STI clinic pa-
tients,8,10,15 and we did not detect differences
in the information from our screening instru-
ment between participants who did and did
not attend the baseline session.

It is not possible from our data to determine
which intervention components, including the
alcohol components, were necessary for pro-
ducing risk behavior change. The differences
in the time required by the 2 conditions (60
minutes vs 20 minutes) may have contributed
to the observed outcomes. As is the case with
nearly all behavioral interventions, we were
not able to blind our intervention counselors to
the experimental conditions. In addition, par-
ticipants completed 6 assessments across 12
months, which may have influenced their
behavior over time.10 Another limitation was
our use of a self-efficacy scale as a proxy for
behavioral skills rather than a direct assessment
of these skills. With these constraints in mind,
we believe that brief HIV risk reduction coun-
seling for STI patients has the potential to pre-
vent HIV infections.

TABLE 2—Continued

Alcohol use quantity/frequency index 6.36**

Baseline 2.85 (3.81) 2.84 (3.69)

1-mo follow-up 1.56 (2.30) 2.02 (2.58)

3-mo follow-up 1.36 (2.03) 2.02 (2.74)

6-mo follow-up 1.39 (2.14) 1.76 (2.59)

9-mo follow-up 1.46 (2.44) 1.79 (2.44)

12-mo follow-up 1.41 (2.25) 1.71 (2.49)

Note. Sexual behaviors refer to the previous month. All statistical tests adjusted for baseline rates.
*P £.05; **P < .01.

Note. AUDIT = Alcohol Use Disorders Identification Test.

FIGURE 2—Frequencies of sexual intercourse among lighter and heavier drinkers, by condition: Cape Town, South Africa, 2006–2008.
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Conclusions

The value of brief interventions designed to
reduce HIV transmission risks increases as
prevention resources become scarce. Although
effective, multiple-session, and small group
interventions have proven difficult to imple-
ment,8,45,46 interventions that target those most
at risk and in places of high HIV prevalence
are urgently needed in developed47 and de-
veloping countries.48

The current study demonstrates the efficacy
of a single-session risk reduction model for
people who have contracted STIs other than
HIV in a city with an HIV prevalence rate of
nearly 20%. There are numerous opportuni-
ties for implementing such an intervention,
including routine STI clinical services and
counseling conducted after an HIV test. Brief
risk reduction counseling in the midst of
a teachable moment, such as an STI diagnosis,
has the potential to significantly affect HIV
transmission at a time when prevention options
are few and prevention resources are shrink-
ing. Thus, implementing simple and potent
interventions in areas with high HIV preva-
lence rates should be a public health priority. j

About the Authors
Seth C. Kalichman, Demetria Cain, and Lisa Eaton are with
the Department of Psychology, University of Connecticut,
Storrs, and the Southeastern HIV/AIDS Research and
Evaluation (SHARE) Project, Atlanta, GA. Sean Jooste and
Leickness C. Simbayi are with the HIV/AIDS, STIs and TB
Research Program, Human Sciences Research Council,
Cape Town, South Africa.

Correspondence should be sent to Seth C. Kalichman,
PhD, Department of Psychology, 406 Babbidge Rd, Uni-
versity of Connecticut, Storrs, CT 06269 (e-mail seth.k@
uconn.edu). Reprints can be ordered at http://www.ajph.org
by clicking the ‘‘Reprints/Eprints’’ link.

This article was accepted March 21, 2011.

Contributors
S. C. Kalichman was responsible for the intervention
conceptualization and development, experimental de-
sign, trial execution, interpretation of findings, and the
writing of the article. D. Cain was responsible for study
implementation, assessment programming, staff training,
quality assurance, institutional coordination, and data
management. L. Eaton served as the primary data
analyst and contributed to the writing of the article. S.
Jooste oversaw all field operations and staff supervision.
L. C. Simbayi contributed to the study conceptualization,
design, and implementation.

Acknowledgments
This research was supported by the National Institute of
Mental Health (grant R01-MH074371).

TABLE 3—Sexually Transmitted Infections Over the 12-Month Postintervention Period, by

Condition: Cape Town, South Africa, 2006–2008

HIV Risk Reduction Control Wald v2

Moderator Variablea % Mean (SD) % Mean (SD) Condition Moderator

Condition ·
Moderator

No. of sexual partners in preceding mob,c 4.05* 1.19 6.12**

0 or 1 6.1 0.10 (0.46) 20.8 0.29 (0.64)

‡2 23.0 0.30 (0.61) 21.1 0.24 (0.49)

No. of unprotected vaginal/anal sex actsc,d 6.64* 1.51 3.15

0 8.9 0.13 (0.49) 20.8 0.28 (0.63)

‡1 17.5 0.24 (0.59) 21.2 0.26 (0.54)

No. of substance use episodes before sexc,d 4.65* 0.06 1.09

0 11.9 0.13 (0.39) 19.7 0.27 (0.62)

‡1 12.2 0.25 (0.78) 23.0 0.27 (0.53)

aVariables include participants who attended all 5 follow-ups.
bAverage number of sexual partners reported at each follow-up.
cModel includes named moderator, intervention condition, gender, Alcohol Use Disorders Identification Test score, and
interaction terms.
dParticipants reporting no unprotected acts (or no substance use before sex) at each follow-up were coded as no; participants
reporting unprotected acts (substance use before sex) at one or more follow-ups were coded as yes.
*P < .05; **P < .01.

TABLE 4—Intervention-Related Theoretical Construct Scores, by Condition: Cape Town,

South Africa, 2006–2008

HIV Risk Reduction, Mean (SD) Control, Mean (SD) Wald v2

HIV prevention knowledge score (% correct) 7.03**

Baseline 75 (22) 79 (17)

1-mo follow-up 83 (18) 89 (13)

3-mo follow-up 86 (17) 89 (14)

6-mo follow-up 85 (19) 88 (14)

9-mo follow-up 84 (20) 87 (15)

12-mo follow-up 83 (20) 87 (16)

Alcohol outcome expectancies score 5.11*

Baseline 1.80 (0.87) 1.83 (0.83)

1-mo follow-up 1.58 (0.77) 1.73 (0.90)

3-mo follow-up 1.46 (0.68) 1.64 (0.85)

6-mo follow-up 1.44 (0.73) 1.66 (0.90)

9-mo follow-up 1.48 (0.76) 1.71 (0.91)

12-mo follow-up 1.58 (0.83) 1.66 (0.90)

Risk reduction self-efficacy score 0.62

Baseline 3.84 (2.13) 3.82 (2.15)

1-mo follow-up 4.44 (2.05) 4.41 (2.07)

3-mo follow-up 4.72 (1.95) 4.69 (1.97)

6-mo follow-up 4.87 (1.88) 4.81 (1.86)

9-mo follow-up 4.98 (1.74) 4.75 (1.89)

12-mo follow-up 5.06 (1.70) 4.86 (1.87)

Note. All statistical tests adjusted for baseline scores.
*P < .05; **P < .01.
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Human Participant Protection
This study was approved by the University of Connect-
icut institutional review board and the Research Ethics
Committee of the Human Sciences Research Council of
South Africa. Participants provided written informed
consent.
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