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Background: Evidence-based interventions are needed to stem sexually
transmitted infections (STIs). Clinic-delivered counseling remains an im-
portant avenue for effective STI prevention.
Methods: A 3-arm randomized clinical trial compared (a) STI health ed-
ucation control condition, (b) risk reduction counseling, and (c) enhanced
partner notification counseling. Men and women (n = 1050) were recruited
from an STI clinic in Cape Town, South Africa. After baseline assessments,
participants were randomly allocated to receive 1 of the 3 single-session
counseling interventions and were followed up for 9 months of
behavioral assessments and 12 months of electronic medical records
abstraction for STI clinic services.
Results: Sexual risk reduction counseling reported greater condom use
than did the other 2 conditions during the 3 and 6 months follow-ups. In ad-
dition, women receiving risk reduction counseling were significantly less
likely to have returned for STI clinic services but did not differ in the num-
ber of STI clinic visits over the year.
Conclusions: Brief single-session STI prevention counseling demon-
strates significant targeted outcomes. The findings suggest that counseling
approaches to both increase condom use and enhance partner notification
may offer more robust and sustained outcomes and should be tested in fu-
ture research.

B rief counseling interventions that aim to increase condom use
have demonstrated efficacy in reducing sexually transmitted

infections (STIs).1 These interventions are conceptually grounded
in cognitive-behavioral theoretical models of health behavior
change, such as the Information-Motivation-Behavioral Skills
(IMB) model.2,3 Intended to inform HIV risk reduction interven-
tions, the IMB model has proven useful in building behavioral
skills with the aim of increasing condom use.4–7 The IMB model
posits that condom use is a function of information on the
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behavior, motivation to change the behavior, and having the requi-
site behavioral skills to perform the behavior.8

In addition to condom use, public health approaches to
preventing STI also rest on notifying sex partners of those who
are diagnosed and treated for an STI. Partner notification in re-
source constrained settings relies on patients who have been diag-
nosed with an STI to self-notify their partners and encourage them
to get tested and treated.When effective, partner notification inter-
rupts the chain of STI transmission by reducing community-level
disease burden. We recently reported the effects of an intervention
from the current trial designed to enhance partner notification in
South Africa.9 We found that the single 45-minute counseling
session grounded in the IMB model significantly increased
notifications to sex partners during a 2-week period; specifically,
64% of patients receiving enhanced partner notification counseling
notified partners relative to 53% of patients in a health education
counseling control condition. However, we did not find a
significant effect of enhanced partner notification counseling on the
number of STI clinic visits during a 12-month period.

The aims of this article are to fully report the behavioral and
STI outcomes from our 3-arm randomized trial in which we tested
brief risk reduction sexual behavior change counseling as well as
brief enhanced partner notification counseling along with a brief
STI education session that served as a control condition. Partici-
pants were followed up for 9 months after counseling to monitor
risk behavior change. We extend our previous analysis to examine
STI clinic visits using 2 approaches, the number of STI clinic
visits for 12 months as a continuous variable and the occurrence
of any return STI clinic visit for 12 months as a dichotomous var-
iable. In settings where syndromic management of STIs is the
standard of care, STI clinic visits are a proxy for risk exposures
and offer an objective indicator of STI occurrence in the absence
of biological STI screening. We hypothesized that risk reduction
counseling would result in greater condom use than the enhanced
partner notification and health education conditions, and that both
the risk reduction and enhanced partner notification conditions
would result in fewer participants returning for STI clinic visits
compared with the STI education control condition. We also hy-
pothesized that all 3 counseling models would increase STI preven-
tion knowledge and reduce HIV stigma beliefs, whereas only risk
reduction and enhanced partner notification interventions would in-
crease self-efficacy for practicing STI preventive behaviors.

METHODS

Participant Recruitment and Enrollment
Sexually transmitted infection clinic patients were referred

by nurse clinicians to participate in a prevention counseling study.
All patients referred who were 18 years and older and were being
presumptively treated for an STI at the clinic were invited to
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Brief STI Prevention Counseling
participate. Recruitment occurred in the clinic waiting area on the
day of their STI visits. Patients who enrolled in the study were
scheduled for a baseline assessment and counseling session in
which they received informed consent, a computerized baseline
assessment, and a single counseling session. Sampling occurred
throughout all hours of clinic operation between June 2014 and
August 2017. After providing informed consent, participants com-
pleted an interview, described hereinafter, that included participant
characteristics and partner-by-partner sex behaviors.

Study Design and Procedures
Figure 1 shows the flow of participants through the trial.

Immediately after baseline assessments, participants were ran-
domly allocated with a 1:1:1 ratio to receive (a) health education
Figure 1. Flow of participants through the 3-arm randomized trial.
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counseling, (b) behavioral skills building sexual risk reduction
counseling, or (c) enhanced partner notification counseling. Par-
ticipants were scheduled for follow-up assessments 2 weeks and
3, 6, and 9 months after counseling. The 2-week partner notifica-
tion outcomes are reported elsewhere.9 Participants had the option
to complete interviews in English or isiXhosa. In addition, partic-
ipants provided consent for the researchers to access their elec-
tronic clinical records over the subsequent 12 months to code
clinic visits and extract new STI visits. Participants received ap-
proximately US$10 for each completed assessment.

Ethical Review and Trial Registry
All study procedures were approved by the University of

Connecticut and the South AfricanMedical Research Council institutional
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review boards. The trial was registered with the Pan African Clinical Trial
Registry (www.pactr.org) PACTR201606001682364.

Randomization and Blinding
Participants were allocated by the study recruitment and

scheduling staff to treatment conditions using a randomization list
generated at http://www.randomization.com. We generated a 3
equal-size block/group randomization scheme for allocating indi-
viduals to 1 of the 3 treatment conditions. Partners of already en-
rolled participants were yoked to the same condition. Otherwise,
randomization was not breached throughout the trial. Recruitment,
screening, and assessment staff remained blinded to condition
throughout the study, and counselors never conducted assessments
of participants that they counseled.

Adverse Events
There was one adverse event during the course of the trial.

A male participant reported having a sexual partner under the age
of consent. The institutional review board determined that the case
required breaching confidentiality to comply with mandatory
reporting statutes.

Intervention Conditions
Participants were randomized to 1 of the 3 intervention con-

ditions. Two women lay counselors who were bilingual in English
and isiXhosa languages delivered the counseling to men and
women across all 3 conditions in keeping with standard clinic ser-
vices. To reduce risk of cross-contamination, all 3 conditions were
manualized and used tabletop flipcharts to guide the sessions.
Counselors met weekly with the project management team to re-
view sessions and monitor fidelity. With participant consent,
counseling sessions were audio-recorded and reviewed by project
management for quality assurance.

STI Health Education Counseling
Health education counseling served as a comparison condi-

tion in this trial. The counseling consisted of a single 20-minute
session in which the counselor provided information on STI/
HIV prevention, symptoms, transmission, testing, and treatment.
The counselor answered participants' questions and corrected mis-
conceptions. This condition was designed to provide a uniform
standardized version of the current lay counselor activities offered
in South African STI services.

Risk Reduction Counseling
The risk reduction counseling condition was adapted from

a single 45-minute session STI prevention intervention that has
demonstrated efficacy for STI prevention in previous trials.5 This
risk reduction counseling is grounded in the IMBmodel of behav-
ior change.3 As described elsewhere,10 the information component
of the counseling reviewed facts about STI transmission and risk be-
haviors, discussed the local prevalence of STI, clarified misconcep-
tions, dispelled STI myths, and described HIVantibody testing. The
motivation component integrated motivational counseling techniques
that includedmotivation for change and strengthening commitment to
change. The final component of the risk reduction counseling focused
on behavioral self-management, sexual communication, and condom
use skills building. Counselors explained how to recognize envi-
ronmental and cognitive-affective cues that serve as “triggers”
for high-risk situations, including mood states, substance use,
places, and sexual partner characteristics. Correct male and female
condom use was instructed and modeled allowing participants to
practice condom application on wooden models with corrective
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feedback from the counselor. Behavioral rehearsal was conducted
in role-plays to enhance risk reduction skills. The session ended
with participants creating personalized goals and a risk reduction
plan that they took with them.

Enhanced Partner Notification
This condition was also informed by the IMB model and

was delivered in a single 45-minute counseling session. The lay
counselors provided information on preventing the spread of STIs
and used interactive, motivation-enhancing and skills-building exer-
cises to promote the notification, and referral of their recent sex part-
ners. The counselors presented a menu of options for partner
notification and referral, which included face-to-face communication,
telephone calls, text messages, e-mail, delivery of a referral card, and
inviting partners to attend the clinic together with index patients, as
well as provider-assisted referral options undertaken by the lay coun-
selor whilemaintaining the index patient's anonymity. The counselors
assisted the participant to choose the best option for each partner. The
counselor probed for challenges that may be encountered in notifying
partners and conducted role play rehearsals and problem-solving chal-
lenges. The session ended with specific goals for the participant to
achieve with respect to partner notification.

Measures

Participant Characteristics
Participants reported their demographic characteristics in-

cluding age, sex, education, marital status, whether they had chil-
dren, HIV testing and treatment history, and history of STI
symptoms and diagnoses. To assess alcohol use, participants re-
ported how often and how much they typically drink (frequency
and quantity) using the Alcohol Use Disorders Identification Test
for Consumption scale.11,12 Participants also reported their use of
cannabis, amphetamines, and other drugs. The HIV testing history
component asked about whether participants had been tested for
HIV and the results of their most recent HIV test.

Primary STI Outcome
The primary outcome for this trialwas return STI visits over

the course of 12 months after counseling. Sexually transmitted in-
fection diagnoses and treatment based on syndromic approach
were extracted from a citywide electronic medical records system.
Sexually transmitted infection visits therefore represent all city of
Cape Town health clinic STI visits during the 12-month period.
We report 2 approaches to examining STI visits. First, as reported
previously,9 we examined the number of annual STI clinic visits as
a continuous variable. Second, we report for the first time the oc-
currence of any returning STI visit during the 12 months, a dichot-
omous outcome.

Primary Sexual Behavior Outcomes
Participants identified by first name or nickname up to 5

sex partners during the prior 3 months. Identifiers were recorded
on a form by the interviewer alongwith responses to detailed ques-
tions regarding partner characteristics, relationship history, and
sexual behaviors. For each partner, participants reported the num-
ber of times they had vaginal and anal intercourse during the pre-
vious 3 months. Condom use was assessed using a continuous
100-point rating scale representing the percent of times condoms
were used with each partner, separately for vaginal and anal inter-
course, ranging from no condom use (0% condom use) to every
occasion (100% condom use). This measure was adapted from a
validated 100-point rating scale that has become standard for
lly Transmitted Diseases • Volume 48, Number 3, March 2021
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TABLE 1. Baseline Characteristics of Trial Participants Allocated to
the 3 Intervention Conditions

Health
Education

Risk
Reduction

Enhanced
Partner

Notification

n % n % n %

Women 173 50 174 51 175 50
Men 177 50 176 49 175 50
MSM 3 1 6 2 5 2
Identified race as
Black/African

341 97 344 98 340 97

Men circumcised 147 84 151 85 157 90
Currently married 32 9 24 7 23 7
Living with a partner 60 19 66 20 64 20
High school completion 150 42 172 49 151 43
HIV positive 73 23 66 20 66 20
Hazardous alcohol use* 213 61 240 69 232 66
Any drug use 77 22 82 23 79 23

Mean SD Mean SD Mean SD
Age, y 29.4 7.8 28.6 7.2 29.5 6.9
No. sex partners, past 3 mo
Main partners 0.9 0.3 0.9 0.4 1.0 0.4
Casual partners 0.8 1.2 0.8 1.2 0.8 1.4
Once-off partners 0.4 1.0 0.5 1.4 0.5 1.9
Total partners 2.1 1.6 2.3 1.9 2.3 3.1

There were no significance between conditions on baseline
characteristics.

*Hazardous alcohol use defined by Alcohol Use Disorders Identifica-
tion Test for Consumption scores greater the 3 for men and greater than 2
for women.

Brief STI Prevention Counseling
estimating the proportion ofmedications taken to assess HIV treat-
ment adherence.13

Secondary Outcomes

STI Prevention Knowledge
Four heterogeneous items assessed STI risk and prevention-related

knowledge. Items were adapted from a measure reported by Carey
and Schroder14 and reflected information on STI transmission, re-
sponded to as “Yes, this true,” “No, this is not true,” or “I do not
know.” Example items included “A person can stop taking STI
medication when symptoms go away” and “You can tell if a sex
partner has an STI just by looking at them?” Correct responses
were summed across items.

HIV Stigma
We administered a 6-item adaptation of the HIV Stigma

Scale developed for use in southern Africa.15 The stigma items re-
flect negative beliefs about people living with HIV, shamefulness
of the behavior of people living with HIV, and the endorsement
of social sanctions against people living with HIV, such as “People
who have HIV/AIDS are cursed” and “People who have HIV/
AIDS should be ashamed.” Stigma items were responded to on
4-point rating scales from “1 = strongly disagree” to “4 = strongly
agree.” Responses were averaged across items, with higher scores
indicating greater stigma (α = 0.65).

Prevention Skills 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.16,17 The current
self-efficacy scale consisted of 8 items including “How confident
are you that you can tell a casual sex partner that you had an STI”
and “How confident are that you can talk to your main sex partner
about the need to use condoms?” Items were responded to on an
11-point response set, with 0 indicating “not at all confident” and
10 indicating “very confident.”Responseswere averaged across items
to create a single self-efficacy score, with higher scores indicating
stronger self-efficacy (α = 0.79).

Statistical Power
The sample sizewas determined using an effect size of 20%

reduction in STI based on previous trials.1,5 Using an α level of
0.05, a sample size of 1050 distributed across 3 conditions and
partitioned by gender was determined sufficient to allow for the
detection of a 0.20 difference in annual STI events across 3 condi-
tions � gender with a power of 0.80.

Data Analyses
We first conducted analyses to examine the integrity of the

randomization procedures and study design.18 All primary and
secondary outcome analyses used an intent-to-treat approach. Out-
come analyses tested models that included main effects for inter-
vention condition and participant gender, and the intervention
condition � gender interactions. Baseline scores were included
as covariates in all analyses and all models used robust estimators.
Planned contrasts with least significant difference adjustment were
used to test for simple effects.

The primary outcome analyses tested study hypotheses re-
garding intervention effects on return STI visits and sexual behaviors.
For STI outcomes, analyses were performed on the chart-abstracted
STI visits using generalized linear models. Poisson distribution was
used for the number of return STI visits, a count variable, and bino-
mial distribution for having any return STI visit, a dichotomous
Sexually Transmitted Diseases • Volume 48, Number 3, March 202
variable. For repeated behavioral assessments, we used generalized
estimating equations (GEEs) for the 3-, 6-, and 9-month follow-up,
controlling for baseline values. Along with intervention condition
and gender, as well as their interaction, we included the repeatedmea-
sures variable and its interaction with each factor in all models.
Poisson distribution was used for count data (i.e., number of sex acts)
and linear distributions for scaled data (e.g., percent condom use and
theoretical constructs). Wald χ2 statistics are reported with statistical
significance defined as P < 0.05.

RESULTS
Clinic nurses made 2354 STI patient referrals to the study,

of which 33 were ineligible and 887 declined participation. In ad-
dition, 384 of those who were eligible and scheduled for enroll-
ment did not attend the enrollment appointment. A final sample
of 1050 participants were enrolled in the trial (Fig. 1). Overall,
there was 90% retention in the trial cohort during 9-month obser-
vation, with 98% of 12 months of clinical records available for
review. There were no significant differences between conditions
for retention rates at any time point. Participants had 34 partners
enrolled in the study, and they were evenly distributed across condi-
tions. Gender was not stratified by design but was evenly distributed
across conditions. There were no significant differences across con-
ditions for any demographic characteristics, and demographic char-
acteristics were not associated with attrition (Table 1).

Primary STI Outcome
Analyses of the number of STI visits (i.e., the continuous

count of STI visits) did not differ across counseling conditions
(Wald χ2 = 1.06, P = 0.58), and there was no counseling condi-
tion � gender interaction (Wald χ2 = 3.91, P = 0.14; Table 2).
However, the main effect of gender was significant (Wald
χ2 = 6.39, P = 0.01); men had more return visits than did
1 177



TABLE 2. Sexual Behaviors and Condom Use Outcomes for the 3 Intervention Conditions

Health Education Risk Reduction Enhanced Partner Notification Condition Condition � Gender

n % n % n % Wald χ2 P Wald χ2 P

Any return STI visits, 12 mo
All participants 91 26 81 23 81 23 1.44 0.48 6.02 0.04
Men 51 29 54 30 40 23
Women 40 23 27 16 41 23

No. return STI visits, 12 mo Mean SE Mean SE Mean SE
All participants 0.32 0.03 0.27 0.03 0.29 0.03 1.06 0.58 3.91 0.14
Men 0.38 0.05 0.38 0.04 0.29 0.04
Women 0.27 0.04 0.20 0.04 0.29 0.04

Vaginal sex occasions Mean SD Mean SD Mean SD
Baseline
All participants

28.6 41.7 33.7 69.9 29.7 48.7 1.79 0.40 0.79 0.67

Men 35.7 5.4 36.4 80.2 34.3 61.5
Women 21.1 26.3 30.8 57.1 25.0 29.7

3 mo
All participants 22.0 25.6 31.3 70.5 22.4 30.5
Men 24.8 26.7 39.0 89.6 25.4 36.1
Women 19.2 24.3 23.0 40.0 19.3 23.2

6 mo
All participants 27.9 42.4 31.0 68.4 28.3 38.1
Men 35.5 53.9 39.0 91.3 30.1 38.3
Women 20.4 24.5 22.8 28.8 26.5 38.0

9 mo
All participants 33.5 44.7 40.0 76.3 32.3 69.4
Men 40.0 48.2 47.5 98.5 37.7 91.2
Women 27.1 40.0 32.3 42.1 27.0 37.6

Vaginal sex, % condom use
Baseline
All participants 40.8 33.8 41.1 34.7 40.1 34.3 10.16 0.01 1.63 0.44
Men 40.2 31.8 42.2 35.1 42.1 32.7
Women 41.4 35.9 39.8 34.3 38.0 35.9

3 mo
All participants 53.9 40.1 60.0 40.4 50.9 39.6
Men 54.1 40.1 61.0 40.1 52.6 38.8
Women 53.4 41.5 58.9 40.9 49.1 40.4

6 mo
All participants 49.5 40.8 59.5 39.5 52.2 41.2
Men 45.7 41.0 61.7 39.4 53.7 39.6
Women 53.3 40.5 57.4 39.7 50.7 42.9

9 mo
All participants 50.2 40.2 56.3 40.9 51.6 41.8
Men 45.6 38.4 56.2 39.3 50.7 41.1
Women 54.9 41.5 56.5 42.7 52.5 42.7

Anal sex occasions
Baseline
All participants 0.8 6.4 1.0 6.9 0.4 1.8 0.62 0.73 4.21 0.12
Men 0.6 3.1 1.5 8.5 0.5 2.3
Women 1.1 8.7 0.6 4.6 0.2 0.8

3 mo
All participants 0.4 2.7 1.2 8.2 0.7 6.3
Men 0.5 3.3 1.8 10.4 1.0 8.3
Women 0.4 1.8 0.6 4.7 0.5 3.1

6 mo
All participants 0.4 2.9 0.5 3.2 0.7 4.0
Men 0.4 3.6 0.8 4.5 1.1 5.3
Women 0.3 2.0 0.2 1.0 0.3 1.8

9 mo
All participants 0.5 2.6 0.3 2.2 0.6 6.3
Men 0.5 3.3 0.6 3.1 0.1 0.9
Women 0.5 1.8 0.1 0.7 1.1 8.7

Anal sex, % condom use
Baseline
All participants 20.6 34.5 27.3 39.1 30.2 40.9 1.21 0.54 4.59 0.10
Men 24.5 38.5 32.1 42.9 32.5 38.9
Women 14.4 26.8 20.1 32.4 27.4 43.9

Continued next page
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TABLE 2. (Continued)

Health Education Risk Reduction Enhanced Partner Notification Condition Condition � Gender

n % n % n % Wald χ2 P Wald χ2 P

3 mo
All participants 42.3 44.6 46.0 44.7 36.8 44.1
Men 51.3 45.7 52.5 43.2 39.0 42.9
Women 30.2 40.3 34.8 45.4 33.9 46.0

6 mo
All participants 40.5 42.2 49.6 44.4 48.5 45.5
Men 43.5 42.7 54.3 43.7 53.2 44.7
Women 36.9 41.8 43.1 44.9 41.7 46.3

9 mo
All participants 44.0 44.2 56.2 43.8 51.9 46.7
Men 41.7 42.4 57.4 42.6 54.9 45.9
Women 46.9 46.6 54.5 45.7 48.8 47.6

Brief STI Prevention Counseling
women. Analyses for having returned to the clinic at least once
for an STI visit during the 12 months after counseling (i.e., di-
chotomous STI visit) found that the difference between
counseling conditions was not significant (Wald χ2 = 1.44,
P = 0.48). There was again a significant main effect of gender
(Wald χ2 = 6.81, P = 0.01); men were more likely to have re-
turned for an STI visit than women. In addition, the counseling
condition � participant gender interaction was significant
(Wald χ2 = 6.02, P = 0.04); women receiving the risk reduction
counseling were significantly less likely to have returned for an
STI visit than men and women in the other conditions (Fig. 2).

Primary Sexual Behavior Outcomes
Results of the GEE models for vaginal intercourse occa-

sions controlling for baseline indicated that there were no differ-
ences between counseling conditions and the counseling� gender
interaction was not significant (Table 2). There was a significant
effect of assessment time (Wald χ2 = 29.23, P = 0.01); rates of
vaginal intercourse increased over time. For condom use during
vaginal intercourse, results showed a significant main effect of
counseling condition (Waldχ2 = 10.16, P = 0.01); participants re-
ceiving risk reduction counseling reported greater condom use
Figure 2. Percentages of male and female participants who returned for
conditions.
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across genders and assessment periods (Fig. 3). There were no
other significant main effects or interactions for condom use dur-
ing vaginal intercourse. With respect to anal intercourse, rates of
behavior were generally low and the only significant effect was
the counseling condition � gender � assessment time interaction
(Wald χ2 = 10.54, P = 0.03); women receiving enhanced partner
notification counseling indicated higher rates of anal intercourse
at the 9-month follow-up than men and women in the other condi-
tions. Finally, for condom use during anal intercourse, the main ef-
fect for gender was significant (Wald χ2 = 7.42, P = 0.01); men
reported greater condom use during anal intercourse than did
women. There were no other significant main effects or
interactions.

Secondary Outcomes
Results of the GEE models for the STI knowledge control-

ling for baseline showed that there was a significant effect of as-
sessment time (Wald χ2 = 12.03, P = 0.01); knowledge scores
increased over assessments, with the highest scores at the
9-month follow-up. Results also showed that HIV stigma scores
decreased significantly over time (Wald χ2 = 32.87, P = 0.01),
and there was a significant gender � assessment time interaction
an STI clinic visit within 12 months after receiving the 3 counseling
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Figure 3. Mean use of condoms during vaginal intercourse during assessment periods for participants receiving the 3 counseling conditions.

Kalichman et al.
(Wald χ2 = 10.24, P = 0.01); stigma scores for women decreased
significantly more so than did stigma scores for men. There were
no other main effects or interactions for HIV stigma. Finally, anal-
yses showed that there were no significant effects for prevention
skills self-efficacy (Table 3).
DISCUSSION
Extending previously reported results that demonstrated the

single-session enhanced partner notification intervention included
in this trial increased informing recent sex partners of their STI,9

our first hypothesis in the current report was confirmed; the
single-session risk reduction counseling intervention resulted in
greater use of condoms than did the other 2 conditions. The in-
crease in condom use occurred within a context of increased oc-
currences of vaginal intercourse and relatively low rates of anal
intercourse. The change in condom use represents a nearly 50%
increase over baseline at the 3- and 6-month follow-ups. Our sec-
ond hypothesis, however, was not fully confirmed in that we did
not see significant impacts on STI for the risk reduction and en-
hanced partner notification counseling conditions. Women receiv-
ing the risk reduction counseling were significantly less likely to
return to an STI clinic during the follow-up. The difference be-
tween the continuous and dichotomous STI outcomes is due to
multiple STI visits among a small number of participants, there-
fore driving-up the annual rates of visits at the event level. Finally,
our third hypothesis that all 3 counseling conditions would in-
crease STI prevention knowledge and reduce HIV stigma beliefs
was also confirmed, suggesting that increasing STI knowledge
may have a direct benefit of reducing HIV stigma beliefs. How-
ever, we did not find that the risk reduction and enhanced partner
notification interventions significantly increased self-efficacy for
practicing STI preventive behaviors.

Overall, we conclude that enhanced partner notification
counseling may have an impact on the prevalence of STI be-
yond the individual by reducing community disease burden,
but we did not observe impacts on index patients. In contrast,
risk reduction counseling may reduce individual-level risks
for reexposure to an STI, particularly among women. Our trial
design was intended to test divergent outcomes of partner no-
tification and condom use to achieve the same end, namely, re-
ductions in subsequent STI. Our findings, however, suggest
180 Sexua
that neither approach alone may be sufficient to achieve dura-
ble reductions in STI. A combined approach that aims to both
reduce the prevalence of STI at the community-level through
enhanced partner notification and reduce individual-level
risks for STI through condom use and other sexual behavior
changes may prove more effective and should be investigated
in future research.

Our trial had important limitations that should be consid-
ered when interpreting the results. The study was conducted in a
single STI clinic, suggesting that caution in generalizing the re-
sults is warranted. The clinical context of this study relied on
syndromic management of STI, a broad stroke approach that lacks
specificity. Our STI data were the product of this system and are
therefore limited by this unspecified approach. In addition, our
measures relied heavily on self-report instruments of sexual be-
havior and may therefore be subject to underreporting of sexual
practices and overreporting of condom use. It should also be noted
that our measure of self-efficacy seems to have had ceiling effects
that further limited our ability to detect change in this variable.
Furthermore, we only included electronic health records from
the City of Cape Town Health Department and not those of the
Provincial Health Department. We may therefore have missed
STI events occurring outside the city health system. In addition,
the STI rates among women are likely suppressed given that
women are less likely to present with STI symptoms than men. Fi-
nally, it should be noted that this trial did not include a condition
that combined partner notification with risk reduction behavioral
skills counseling, as would have been included in a full-factorial
design. With these limitations in mind, we believe that our trial
findings have implications for future research.

The next generation of STI prevention counseling interven-
tions may achieve greater success by both reducing community
disease burden through enhanced partner notification and reducing
individual risks by increasing condom use. From the perspective of
the current study, the enhanced partner notification components
could be integrated into risk reduction counseling with minimal
added time. Risk reduction counseling already encompasses sexual
communication skills building around sexual risk negotiation and
discussing condom use. The same communication skills building
activities can be broadened and applied to strategies for partner no-
tification as they were in the enhanced partner notification condi-
tion. Interventions that aim to both increase partner notification
lly Transmitted Diseases • Volume 48, Number 3, March 2021



TABLE 3. STI Knowledge, HIV Stigma, and Prevention Self-Efficacy Outcomes for the 3 Intervention Conditions

Health Education Risk Reduction Enhanced Partner Notification Condition Condition � Gender

Mean SD Mean SD Mean SD Wald χ2 P Wald χ2 P

STI knowledge
Baseline
All participants 2.8 1.0 2.8 0.9 2.6 0.9 4.59 0.10 4.37 0.11
Men 2.8 1.0 2.9 0.9 2.6 0.9
Women 2.7 1.0 2.8 1.0 2.7 0.9

3 mo
All participants 3.0 0.9 3.1 0.9 3.1 0.9
Men 3.1 0.9 3.0 0.9 3.0 0.8
Women 2.9 0.8 3.2 0.8 3.1 0.9

6 mo
All participants 3.1 0.9 3.1 0.8 3.2 0.8
Men 3.2 0.8 3.1 0.9 3.1 0.7
Women 3.1 0.9 3.2 0.8 3.3 0.8

9 mo
All participants 3.1 0.8 3.2 0.8 3.2 0.8
Men 3.1 0.9 3.2 0.8 3.1 0.9
Women 3.1 0.8 3.1 0.8 3.2 0.8

HIV stigma
Baseline
All participants 2.3 0.5 2.3 0.4 2.3 0.4 4.48 0.10 0.77 0.68
Men 2.3 0.4 2.3 0.5 2.3 0.04
Women 2.3 0.04 2.3 0.4 2.3 0.4

3 mo
All participants 1.2 0.4 1.1 0.3 1.2 0.4
Men 1.2 0.4 1.1 0.4 1.2 0.4
Women 1.2 0.4 1.1 0.3 1.2 0.3

6 mo
All participants 1.2 0.3 1.1 0.3 1.1 0.3
Men 1.1 0.3 1.1 0.4 1.1 0.3
Women 1.2 0.4 1.1 0.3 1.1 0.2

9 mo
All participants 1.1 0.3 1.1 0.3 1.1 0.3
Men 1.2 0.3 1.1 0.4 1.1 0.4
Women 1.1 0.3 1.1 0.2 1.1 0.2

Prevention self-efficacy
Baseline
All participants 8.1 1.6 8.0 1.7 7.9 1.7 5.17 0.07 0.12 0.94
Men 8.2 1.5 8.0 1.6 7.9 1.8
Women 7.9 1.7 8.1 1.9 8.0 1.7

3 mo
All participants 8.1 1.7 8.3 1.6 8.4 1.5
Men 8.1 1.7 8.2 1.6 8.4 1.5
Women 8.1 1.8 8.3 1.7 8.5 1.5

6 mo
All participants 8.2 1.6 8.3 1.6 8.4 1.6
Men 8.1 1.7 8.3 1.5 8.4 1.6
Women 8.3 1.5 8.3 1.6 8.3 1.7

9 mo
All participants 8.1 1.8 8.4 1.6 8.4 1.7
Men 8.2 1.7 8.6 1.4 8.5 1.6
Women 8.2 1.7 8.5 1.5 8.4 1.7

Brief STI Prevention Counseling
and increase condom use may synergize to reduce risks and should
be tested in future research.
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