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Abstract This pilot study used a randomized controlled

trial to test the efficacy of an HIV risk-reduction inter-

vention for university students in Eastern Cape Province,

South Africa. Randomly selected second-year students

were randomized to one of two interventions based on

social cognitive theory and qualitative research: HIV risk-

reduction, targeting sexual-risk behaviors; health-promo-

tion control, targeting health behaviors unrelated to sexual

risks. Participants completed behavioral assessments via

audio computer-assisted self-interviewing pre-intervention,

6, and 12 months post intervention, with 97.2% retained at

12-month follow-up. Averaged over the 2 follow-ups, HIV

risk-reduction intervention participants reported less

unprotected vaginal intercourse and more frequent condom

use than control participants, with greater efficacy in non-

South Africans than South Africans. Positive changes were

also observed on theoretical mediators of condom use that

the intervention targeted. Interventions based on social

cognitive theory integrated with qualitative information

from the population may reduce sexual risk behaviors

among university students in sub-Saharan Africa.

Keywords Human immunodeficiency virus � Social

cognitive theory � Intervention � Sub-Saharan Africa �
Sexual behavior � College students

Resumen Este estudio piloto se utilizó una prueba con-

trolada aleatoria para probar la eficacia de la intervención

para reducir el riesgo de VIH entre estudiantes universi-

tarios en la Provincia Oriental del Cabo, Sudáfrica. Estu-

diantes de segundo año seleccionados al azar fueron

asignados a una de dos intervenciones basadas en teorı́a

cognoscitiva social e investigación cualitativa: reducción

de riesgo para VIH con atención a conductas de riesgo

sexual; promoción de la salud con atención a conductas no

relacionas a riesgos sexuales. Los participantes completa-

ron encuestas por medio del uso de computadoras con

audio, pre-intervención y 6 y 12 meses post-intervención,

con un 97.2% de retención al darse seguimiento 12 meses

después. Promediada sobre los 2 seguimientos, partici-

pantes de intervención de reducción del riesgo de VIH

reportó menos relaciones sexuales sin protección y uso de

preservativos más frecuentemente que los participantes de

control, con una mayor efectos en aquellos que no eran

sudafricano en comparación con los sudafricanos. Cambios

positivos fueron también observados en mediadores teóri-

cos del uso del condón. Las intervenciones basadas en la

teorı́a cognitiva social integrada con información cualita-

tiva de la población pueden reducir los comportamientos

sexuales de riesgo entre los estudiantes universitarios en el

África subsahariana.
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Introduction

The HIV/AIDS pandemic continues to have its greatest

impact in sub-Saharan Africa [1], which accounted for 67%

of HIV infections worldwide, 71% of all new HIV infec-

tions, and 72% of the world’s AIDS-related deaths in 2008

and where poverty, poor health systems, and limited

resources for prevention and care fuel the spread of the

HIV. In South Africa, an estimated 5.7 million were living

with HIV at the end of 2008, [1] the largest number of

people living with HIV in the world. South Africa, like

many sub-Saharan countries, has a ‘‘generalized HIV epi-

demic,’’ which means that HIV has spread beyond high-

risk groups to the general population [2]. Curbing the

spread of HIV in a generalized epidemic requires inter-

ventions delivered in a variety of venues to reach all sub-

populations that engage in HIV risk behaviors because

intervening only with high-risk groups would not be suf-

ficient to stem such an epidemic [3].

Evidence from several sources suggests that one of the

subpopulations in sub-Saharan Africa that engages in HIV

risk behaviors is university students. In one study, 26.0% of

university students in South Africa reported ever being

pregnant or fathering a pregnancy as compared with 8.3%

of US students [4]. In addition, 15.0% of students in South

Africa reported a history of STIs as compared to 1.9% of

the US students [4]. STIs are commonly asymptomatic and,

accordingly, are often not detected or treated promptly,

fueling broader transmission especially in closed commu-

nities such as university campuses. Moreover, STIs

increase susceptibility to HIV [5].

Sexual risk behavior data further underscore the high

risk of HIV/STI among university students in South Africa,

particularly in the context of a generalized epidemic. In one

study, about three-quarters of university students in South

Africa and the US reported ever having sexual intercourse,

but the students in South Africa reported a younger age at

first sex, were less likely to report condom use at first sex,

were more likely to report ever being forced to have sex,

reported having sex with a greater number of lifetime

sexual partners, and were more likely to report having

multiple sexual partners (i.e., two or more) in the previous

3 months compared with US students. Although the rate of

condom use in the previous 3 months did not differ

between university students in South Africa and those in

the US [4], given the differences in the nature of the epi-

demic and HIV prevalence between the two countries,

failure to use condoms creates far greater risk in South

Africa than in the US.

A recent HIV surveillance survey [6] provides more

direct evidence of the high risk of HIV among university

students in sub-Saharan Africa. It revealed that the national

prevalence rate of HIV among university students in South

Africa was 3.4%. Although lower than the 8.7% estimated

national prevalence [7] among youth aged 15–24 years,

3.4% is still an alarmingly high prevalence rate. However,

despite the high risk of HIV among university students in

sub-Saharan Africa, few studies have reported tests of the

efficacy of HIV risk-reduction interventions specifically

designed for university students in sub-Saharan Africa, and

none employing a randomized controlled design with a

follow-up of at least 12 months has reported intervention-

induced reductions in sexual risk behaviors [8]. This dearth

of intervention trials is especially troubling because uni-

versity students are the most capable and promising

members of all societies and constitute the next generation

of a nation’s leadership in all sectors [9, 10].

In response to the high risk of HIV among university

students, the Higher Education HIV and AIDS Programme

of South Africa [6] has called for peer-education HIV risk-

reduction programs targeting university students, particu-

larly first-year, second-year, and women students. Consis-

tent with this call, we report a pilot study utilizing a

randomized controlled trial to test the efficacy of an

intervention to reduce sexual risk behavior among univer-

sity students in South Africa. We drew upon the social

cognitive theory [11] integrated with formative research,

including focus groups and surveys, with the target popu-

lation to develop an intervention that was both theoretically

grounded and developmentally and contextually appropri-

ate. We hypothesized that the intervention would reduce

unprotected sexual intercourse compared with a health-

promotion control intervention during a 12-month follow-

up period. Secondary outcomes included other sexual

behaviors and measures of psychological variables from

the theoretical framework.

Methods

The Institutional Review Board at the University of Penn-

sylvania and the Ethics Committee at the University of Fort

Hare approved all procedures. We conducted the study at a

university located in a rural area in Eastern Cape Province,

South Africa. The prevalence of HIV among university

students in the Eastern Cape region at 6.4% ranked the

highest of the five regions into which institutions were

clustered in a national surveillance survey, and among

Black students in the Eastern Cape region, the prevalence

was 8.4% [6]. We conducted all research activities in

English, the language of instruction at the university.

In November 2008, near the end of the academic year,

the university’s administration provided a list with names,

gender, nationality, and contact details of all first-year

students (1,209 South Africans and 260 non-South Afri-

cans, for a total of 1,469 students). We used a standard
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recruitment protocol to invite them to participate in the

trial, oversampling non-South African students. Using

computer-generated number sequences, we randomly

selected 240 students such that the sample included equal

numbers of male and female and South African and non-

South African students.

Students aged 18 to 24 years who had been randomly

selected and who planned to remain as students at the

university for the next two academic years, which would

allow for intervention implementation and 12-month fol-

low-up data collection, were eligible. Recruiters contacted

the randomly selected students to determine their eligibil-

ity, willingness, and availability to participate. They invi-

ted eligible students to participate in ‘‘Wake Up,’’ a health

promotion project designed to understand students’

behaviors that may create health risks such as heart disease,

cancer, and STIs, especially HIV, and to find ways to teach

students how to reduce these risks. Recruiters scheduled

those who agreed to participate for the baseline data col-

lection when they returned for the beginning of their sec-

ond year in January 2009. Students who completed the

baseline data collection were scheduled for randomization

and intervention session 1.

Randomization to Interventions

The study utilized a randomized controlled trial design.

Using a computer-generated random number sequences, we

randomly assigned the students to 1 of 2 interventions—HIV

risk reduction or health-promotion control. One researcher

conducted the computer-generated random assignments;

another researcher implemented the assignments. South

African and non-South African male and female students

were randomly assigned separately to ensure that nationality

and sex were balanced across the interventions.

Intervention Methods

Each intervention consisted of 8, 45-minute modules, with

2 modules delivered during each of 4 weekly sessions.

Each intervention was highly structured and involved

interactive exercises, games, brainstorming, role-playing,

videos, and group discussions implemented in mixed-sex

groups of 7 to 11 participants (mean = 8.8 participants) by

co-facilitator pairs using standardized intervention manu-

als. Table 1 contains an outline of the modules in the HIV

risk-reduction intervention.

Table 1 Wake up curriculum

outline and components
Module Title Components

1 Getting to know you–me and my life Introduction of program and participants

Established group rules

Introduce ‘‘Wake Up’’ theme

Identify participants’ short and long term life goals,

obstacles to goals, and their solutions.

2 Risky behaviours Potential impact of HIV on family and community

HIV stigma

Risk behaviours

3 Learning about sexually transmitted

diseases

STDs and their consequences

Asymptomatic STDs

Spread of STD in a social network.

4 Understanding pressures and knowing

barriers

Sexual risk situations

Peer pressure

Triggers

5 Understanding abstinence Diversity of sexual expression

Sexual limits

Outcome expectancies regarding abstinence

6 Correct condom use Correct use of male and female condoms

Outcome expectancies regarding condoms

Making condom use fun and pleasurable.

7 Role-plays: refusal and negotiation skills Condom use communication and negotiation skills

Resisting peer and partner pressure

8 Review and closing Review safer sex, HIV, and STDs

Commitment to safer sex

Closing ceremony
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We drew upon the social cognitive theory [11], which

has been employed to develop many behavioral interven-

tions in many settings, including South Africa [12–16], and

extensive formative research, including a cross sectional

survey [4], a prospective survey [17], and focus groups

with the target population to develop an HIV risk-reduction

intervention that was both grounded in theory and cultur-

ally and developmentally appropriate for sub-Saharan

African university students. We asked students (N = 108)

in nine focus groups questions designed to elicit beliefs

relevant to social cognitive theory constructs of outcome

expectancy and self-efficacy. The participants in the focus

groups expressed several positive outcome expectancies

regarding condom use. They said that condoms can reduce

the risk of ‘‘falling pregnant,’’ ‘‘contracting HIV,’’ and

‘‘contracting STIs,’’ and that ‘‘they are also good with early

ejaculation.’’ Negative outcome expectancies included

‘‘you can get infected since condoms are not 100% safe,’’

‘‘you won’t enjoy it to the fullest, eating a sweet with its

wrapper on,’’ ‘‘condom might burst,’’ ‘‘it is a fact that they

do sometimes cause infection,’’ and ‘‘perhaps my partner

wouldn’t want to, and may suspect I am being unfaithful or

not in love with him and leave me.’’ The beliefs relevant to

self-efficacy included things that would make it easier to

use a condom: ‘‘always have a condom in my room, bag, or

pocket,’’ ‘‘having goals in life,’’ ‘‘bigger/large size con-

doms,’’ and ‘‘agreement and willingness of my partner.’’

The things that would make it harder to use condoms

included ‘‘when my partner always insists that we must not

use condoms,’’ ‘‘prolonged foreplay,’’ ‘‘my partner would

think I am doubting him,’’ ‘‘they sometimes kill the mood

and get in the way,’’ ‘‘drinking and then completely losing

our mind,’’ and ‘‘what friends would say if they see con-

doms in my handbag.’’

We designed the HIV risk-reduction intervention

activities (a) to address condom-use outcome expectancies

identified in the focus groups, (b) to increase skills and self-

efficacy to address the things that the focus group partici-

pants said made it easy or hard to use condoms, and (c) to

increase HIV risk-reduction knowledge, including condom-

use knowledge. To address some beliefs we wished to

target, we adapted activities from other efficacious HIV

risk-reduction interventions [18–21].

Forced-choice activities in which participants publicly

embraced and defended a belief were used to address

outcome expectancies and peer pressure. A ‘‘HIV Maga-

zine’’ video addressed myths and facts about HIV [21].

An interactive exercise, ‘‘HIV Risk Continuum,’’ addres-

sed the degree of risk posed by different sexual behaviors

[18]. An interactive exercise, the ‘‘Transmission Game,’’

addressed how STIs are transmitted through a sexual

network [18]. A brainstorming and sentence-completion

activity, ‘‘Benefits of Abstinence,’’ addressed the benefits

of abstinence versus sexual intercourse [19]. Penis models

were used to teach condom use skills. Participants pulled

condoms over their hand and up their arm as a demon-

stration of the large volume a condom can accommodate.

A 3-minute video clip contained an animation of female

condom use. Participants were given ‘‘condom goodie

bags’’ containing water-based lubricant, female condoms,

and an assortment of condoms [20]. A brainstorming and

sentence-completion activity was employed to address

how to make using condoms more pleasurable and

spontaneous [18]. A video clip illustrated effective con-

dom use negotiation [21]. Participants learned a negotia-

tion strategy, practiced negotiating safer sex and condom

use and resisting pressure to have unprotected sex in role-

play scenarios, and critiqued one another’s role-play

performances [18]. In a ‘‘Rugby Review Game,’’ teams

competed for points for correctly answering questions

about material covered in the intervention [21]. Partici-

pants wrote a ‘‘Letter to Self’’ promising to practice safer

sex and placed it in a self-addressed envelope that was

mailed to them 6 weeks later as a reminder of their

commitment [19].

The comparison condition was a health-promotion

intervention designed to control for nonspecific features,

including group interaction and special attention [22]. It

contained activities similar to the HIV risk-reduction

intervention, but focused on physical activity, fruit and

vegetable consumption, and alcohol use—behaviors linked

to risk of non-communicable diseases, including heart

disease, hypertension, stroke, diabetes, and certain cancers,

that are leading causes of morbidity and mortality among

South Africans [23–26]. We conducted a preliminary pilot

test of the interventions with 24 students from the study

population randomized to the 2 interventions to gain

information to help make final revisions to the study

protocols.

The co-facilitators were 16 postgraduate students at the

university (6 women and 10 men) aged 24–49 years

(mean = 27.6; SD = 5.6) who had previously worked as

HIV education peer educators. The focus groups had sug-

gested that we employ as facilitators postgraduate students

rather than the third or fourth year undergraduates we

originally planned. The process of selecting facilitators

involved oral and performance-based interviewing. We

randomly assigned facilitators to a 5-day training to

implement 1 of the 2 interventions. In this way, we ran-

domized facilitators’ characteristics across interventions

[27]. During the training, the trainers modeled the inter-

vention activities and the facilitators learned their assigned

intervention, practiced implementing it, received feedback,

and created common responses to potential issues that

might arise during implementation. The importance of

fidelity to the intervention was emphasized, as was the
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importance of confidentiality. All facilitators were certified

upon successful completion of the training, and only cer-

tified facilitators worked in the trial.

Data Collection and Measures

The participants completed confidential questionnaires

before the intervention, immediately after it, and 6 and

12 months after the intervention via audio computer-

assisted self-interviewing (ACASI). Sexual behavior data

were collected at baseline and the 2 follow-up assessments,

whereas psychological variables were measured at all 4

assessments. Facilitators were not involved in the data

collection, and data collectors were blind to participants’

intervention. Data collectors received a 3-day training that

included modeling of data-collection procedures and

practice with performance feedback. All data collection

was completed by March 2010.

The primary outcome measure was frequency of

unprotected vaginal intercourse assessed using the ques-

tion, ‘‘In the past three months, on how many days did you

have vaginal intercourse without using a condom?’’ Vagi-

nal intercourse was defined as ‘‘your penis in a female’s

vagina’’ (male version) or ‘‘a male’s penis in your vagina’’

(female version). The secondary outcome measures inclu-

ded other sexual risk behaviors in the previous 3 months

and psychological variables. Participants reported their

frequency of condom use during vaginal intercourse on a

scale from never (1) to always (5). Frequency of vaginal

intercourse was the number of days on which they reported

having vaginal intercourse. Multiple partners was the

report of having two or more vaginal partners.

We took several steps to increase the validity of self-

reported sexual behavior. To facilitate the students’ ability

to recall, we asked them to report their behaviors during a

brief period (i.e., past 3 months), wrote the dates com-

prising the period on a whiteboard, and gave them calen-

dars clearly highlighting the period. We stressed the

importance of responding honestly, informing them that

their responses would be used to create programs for other

students like themselves and that we could do so only if

they answered the questions honestly. We assured the

participants that their responses would be kept confidential

and that code numbers rather than names would be used on

the questionnaires. Participants signed an agreement

pledging to answer the questions honestly, a procedure that

has been shown to yield more valid self-reports regarding

sensitive issues [28].

Variables from the social cognitive theory [11] that the

intervention targeted were measured with 5-point Likert

scales used in previous studies [4, 7]. Outcome expectan-

cies were measured with 15 items concerning the beliefs

that condoms do not interfere with sexual enjoyment,

partners would react positively to condom use, and con-

doms can prevent STI, HIV, and pregnancy (a = 0.84).

Self-efficacy to use condoms was measured with 16 items

concerning participants’ confidence they could use con-

doms skillfully, negotiate condom use, have condoms

available when needed, and control themselves enough to

use condoms; a = 0.82). In addition, HIV risk-reduction

knowledge was the number correct on 21 true–false items

regarding the transmission and consequences of AIDS and

STIs, and knowledge specific to condom use was the

number correct on 4 true–false items. Participants also

evaluated the interventions. A 5-item scale measured how

much participants liked their intervention (a = 0.81). A

2-item scale measured how much they thought they learned

(a = 0.67). One item measured the extent to which they

would recommend it to others.

The CAGE [29] was used to assess lifetime alcohol

dependence and alcohol problems were denoted by CAGE

scores greater than or equal to 2.

As compensation for participating in the data collection

we gave each student a R120 grocery shop voucher, a

certificate of completion, and a t-shirt with study logo at

the immediate post-intervention assessment; a R60 voucher

and a portfolio with study logo at the 6-month follow-up;

and a R100 voucher and a backpack with study logo at the

12-month follow-up. The value of the rand to the dollar

fluctuates greatly. At the time of informed consent, R1 was

worth about $0.10.

Sample Size and Statistical Analyses

This trial is a pilot study and therefore has statistical power

to detect only relatively large effects, not the typical effect

sizes obtained in HIV risk-reduction intervention studies.

Accordingly, the a priori power analysis assumed a one-

tailed test for the primary outcome intent-to-treat analysis

because the sample size was small and we had a firm basis

for a directional hypothesis. Alpha = 0.05, one-tailed, and

a final sample of 170 based on 15% attrition was projected

to yield 80% power to detect an effect of Cohen’s d = 0.38

standard deviations on the primary outcome, the frequency

of unprotected vaginal intercourse.

We used Chi-square and t tests to identify variables that

predicted attrition and descriptive statistics to summarize

the participants at baseline on sociodemographic and out-

come variables. We tested the efficacy of the HIV risk-

reduction intervention averaged over the post-intervention

assessments by using a linear, logistic, or Poisson gen-

eralized estimating equations regression model depending

on the type of outcome variable (continuous, binary, or

count, respectively), and properly adjusting for longitudi-

nal repeated measurements on students clustered within

intervention groups [30, 31]. The models included baseline
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measure of the criterion, intervention condition, time (two

categories representing 6-, and 12-month follow-up), sex,

age group (coded 18 to 20 years or 21 to 24 years),

nationality (coded South African or non-South African),

and the Intervention-Condition 9 Nationality interaction.

We specified an unstructured working correlation matrix in

both the estimation of the model parameters and the robust

sandwich estimators of the standard errors of these

estimates.

In the case of the ordinal variable, frequency of condom

use during vaginal intercourse in the past 3 months, we

used a proportional odds GEE model with an independent

working correlation matrix and did not control for baseline

measure because the small number of participants reporting

recent sexual intercourse at both baseline and follow-up

would have severely limited the sample size. We report the

estimated mean differences and corresponding 95% confi-

dence intervals (CIs) for continuous measures, odds ratios

(ORs) and corresponding 95% CIs for ordinal measures,

rate ratios (RRs) and corresponding 95% CIs for binary

measures, and event rate ratios and 95% CIs for counts to

compare outcomes between intervention conditions.

Alpha was set at 0.05 one-tailed for the planned com-

parison of HIV intervention versus control on the primary

outcome, unprotected sexual intercourse. All other analy-

ses used two-tailed tests. Analyses were performed using

an intent-to-treat mode with participants analyzed based on

their intervention assignment regardless of the number of

intervention or data-collection sessions attended. All

analyses were completed using SAS V9.

Role of the Funding Source

The sponsors of the study had no role in study design, data

collection, data analysis, data interpretation, or the writing

of the report.

Results

Characteristics of the Sample

Table 2 summarizes selected participant characteristics at

baseline by intervention condition. About 53.4% of par-

ticipants were women; 46.6% were men. Age ranged from

18 to 25 years, with a mean of 20.8 (SD = 1.49). About

86.4% lived on campus. None of the participants were

married. About 58.0% were Zimbabwean, 36.4% were

South African, and 5.7% were from other countries. About

64.2% reported having experienced coitus at least once,

and 47.2% reported having coitus in the previous 3 months.

About 11.4% reported ever being pregnant or making

someone pregnant and 8% reported having a child. About

35.8% reported having problems with alcohol on the

CAGE, and 4.0% reported using dagga (marijuana) in the

past 30 days.

Intervention Attendance and Follow-up Retention

Figure 1 shows the flow of the participants through the

trial. Of the 240 eligible students, 201 competed the

baseline assessment, and 176 (73.3%) were randomized.

Among the eligible students, only 64 (53.3%) South Afri-

cans compared with 112 (93.3%) of non-South Africans

were randomized (v2 = 49.09, P \ 0.0001). The percent-

age of eligible women (78.3%) and men (68.3%) ran-

domized was not significantly different (v2 = 3.07,

P = 0.08).

Attendance at intervention and data-collection sessions

was excellent. A total of 173 (98.3%) attended Intervention

Session 1, and 156 (88.6%), 161 (91.5%), and 170 (96.6%)

attended sessions 2–4, respectively. The number of inter-

vention sessions attended did not differ between the

HIV (mean = 3.66) and health control (mean = 3.85)

Table 2 Sociodemographic

characteristics and self-reported

behaviors of participating

students at baseline, by

intervention condition, Alice

South Africa, 2009

Characteristic HIV intervention Health control

intervention

Total

No. (%) female 47/91 (51.7%) 47/85 (55.3%) 94/176 (53.4%)

Age (SD), years 20.8 (1.52) 20.9 (1.46) 20.8 (1.49)

No. (%) Live on campus/hostel 76/91 (83.5%) 76/85 (89.4%) 152/176 (86.4%)

No. (%) Nationality

South Africa 34/91 (37.4)% 30/85 (35.3%) 64/176 (36.4%)

Zimbabwe 49/91 (53.8%) 53/85 (62.4%) 102/176 (58.0%)

Other 8/91 (8.8%) 2/85 (2.4%) 10/176 (5.7%)

No. (%) Ever had vaginal intercourse 58/91 (63.7%) 55/85 (64.7%) 113/176 (64.2%)

No. (%) Vaginal intercourse in past 3 months 42/91 (46.2%) 41/85 (48.2%) 83/176 (47.2%)

No. (%) Ever pregnant or made someone pregnant 8/91 (8.8%) 12/85 (14.1%) 20/176 (11.4%)

No. (%) Alcohol dependence (CAGE GE 2) 35/91 (38.5%) 28/85 (32.9%) 63/176 (35.8%)

No. (%) Dagga use in past 30 days 3/91 (3.3%) 4/85 (4.7%) 7/176 (4.0%)
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interventions, F (1, 171) = 3.69, P = 0.056. However,

nationality affected the number of sessions attended. South

Africans (mean = 3.41) attended fewer intervention ses-

sions than did non-South Africans (mean = 3.95), F (1,

171) = 24.86, P \ .0001. A significant Intervention 9

Nationality interaction, F (1, 171) = 6.81, P = .010, indi-

cated that South Africans attended fewer HIV

(mean = 3.18) sessions than health promotion (3.67) ses-

sions whereas non-South Africans attended a similar number

of HIV (mean = 3.95) and health promotion (3.95) sessions.

Of the trial participants, 173 (98.3%) attended at least 1

of the 2 follow-ups: 171 (97.2%) attended the 6-month and

171 (97.2%) attended the 12-month. The interventions did

not differ significantly in retention at follow-up. Attending

a follow-up session was unrelated to the age, sex, nation-

ality, sexual behavior outcomes, or psychological

variables.

Effects on Outcome Variables

Table 3 presents outcome variables by intervention con-

dition and time. Table 4 presents event rate ratios, odds

ratios, rate ratios, and mean differences and corresponding

95% confidence intervals for intervention efficacy on sex-

ual behavior outcomes and psychological variables. As

hypothesized, averaged over the 2 follow-up assessments,

the HIV risk-reduction intervention had a significant effect

on the primary outcome variable. Participants in the HIV

risk-reduction intervention reported fewer days on which

they had unprotected sexual intercourse than did those in

the health promotion intervention (Z = -2.01, P = .022,

one-tailed). The model-estimated number of unprotected

acts was 0.553 (SE = 0.016) in the HIV risk-reduction

intervention and 1.173 (SE = 0.090) in the health promo-

tion intervention. In addition, a significant Intervention 9

1469 First Year Students  

244 Randomly selected and screened 

Health Group
85 Participants 

HIV/STI Group
91 Participants 

Intervention attendance
3.85 Sessions: mean No. of sessions attended 

75 (88.2%) Attended 4 sessions 

Follow-up
IPT = 85 (100%) 

6 mo = 84 (98.8%) 
12 mo = 84 (98.8%) 

Intervention attendance
3.66 Sessions: mean No. of sessions attended 

73 (80.2%) Attended 4 sessions 

Follow-up
IPT = 88 (96.7%) 

6 mo = 87 (95.6%) 
12 mo = 87 (95.6%) 

240 Eligible students 

201 Consented and completed baseline 

176 Participants randomized 

4 Did not plan to attend university  
next year 

39 Did not complete baseline for 
unknown reasons 

25 Did not return for randomization for 
unknown reasons 

Fig. 1 Progress of participating students through the trial. Students who were not followed up were absent at the time of the follow-up session

and failed to attend the make-up sessions for unknown reasons

AIDS Behav (2013) 17:1105–1115 1111

123



Table 3 Self-reported sexual risk behavior and psychological variables by intervention condition and time

Intervention condition Baseline IPT 6 Mo 12 Mo

Mean (SE) Frequency of unprotected vaginal intercoursea

HIV risk-reduction 0.64 (0.21) 0.42 (0.19) 0.60 (0.21)

Health control 0.95 (0.18) 1.14 (0.57) 1.20 (0.48)

Mean (SE) Rated frequency of condom useb

HIV risk-reduction 3.83 (0.22) 4.02 (0.18) 3.94 (0.20)

Health control 3.71 (0.20) 3.90 (0.20) 3.84 (0.16)

Mean (SE) Frequency of vaginal intercourse

HIV risk-reduction 2.31 (0.37) 3.76 (0.61) 3.39 (0.52)

Health control 3.93 (0.64) 4.51 (1.02) 4.10 (0.79)

Number (%) Reporting multiple sexual partners

HIV risk-reduction 16/90 (17.8) 14/86 (16.3) 18/87 (20.7)

Health control 19/85 (22.4) 15/84 (17.9) 13/84 (15.5)

Mean (SE) Condom-use outcome expectancies

HIV risk-reduction 3.96 (0.07) 4.32 (0.05) 4.19 (0.05) 4.18 (0.06)

Health control 3.95 (0.05) 4.13 (0.05) 4.06 (0.05) 4.02 (0.06)

Mean (SE) Self-efficacy to use condoms

HIV risk-reduction 4.05 (0.05) 4.31 (0.05) 4.19 (0.05) 4.17 (0.06)

Health control 4.02 (0.06) 4.16 (0.06) 4.11 (0.06) 4.14 (0.06)

Mean (SE) HIV risk-reduction knowledge

HIV risk-reduction 17.09 (0.28) 19.69 (0.19) 18.76 (0.25) 18.94 (0.22)

Health control 16.75 (0.29) 18.32 (0.33) 17.50 (0.31) 17.74 (0.33)

Mean (SE) Condom-use knowledge

HIV risk-reduction 2.27 (0.09) 2.76 (0.06) 2.79 (0.05) 2.85 (0.04)

Health control 2.24 (0.10) 2.59 (0.08) 2.60 (0.08) 2.70 (0.07)

a IPT immediate post intervention assessment
b Frequency of unprotected vaginal intercourse is the reported number of days on which the respondent had vaginal intercourse without using a

condom
c Rated frequency of condom use is on a 5-point scale from 1 (never) to 5 (always) and excludes participants who did not have sexual intercourse

in the previous 3 months

Table 4 Generalized estimating equations model-based significance tests and effect size estimates for the intervention effect on self-reported

sexual behavior and psychological variables over the 12-month follow-up period; University students in Eastern Cape Province, South Africa

Outcome N Estimatea (95% CI) Z P valueb Cohen’s dc

Frequency of unprotected vaginal intercourse in the past 3 months 172 0.28 (0.08, 0.97) -2.01 0.045 0.31

Frequency of condom use in the past 3 monthsd 95 2.82 (1.18, 6.74) 2.34 0.020 0.49

Frequency of vaginal intercourse in the past 3 months 171 1.22 (0.77, 1.95) 0.84 0.400 -0.13

Percentage report multiple sexual partners 171 1.04 (0.96, 1.13) 0.97 0.334 -0.15

Condom-use outcome expectancies 173 0.15 (0.04, 0.26) 2.57 0.010 0.40

Self-efficacy to use condoms 173 0.12 (0.01, 0.24) 2.05 0.040 0.32

HIV risk-reduction knowledge 173 1.08 (0.64, 1.51) 4.85 \0.0001 0.79

Condom-use knowledge 173 0.14 (0.01, 0.27) 2.04 0.041 0.31

a Estimate is the event rate ratio (intervention or health control) for frequency of unprotected vaginal intercourse, the odds ratio for multinomial

outcome frequency of condom use, the rate ratio for multiple partners incidence, and the mean difference for psychological variables
b P value is the two-tailed significance probability
c Cohen’s d is a measure of effect size in standard deviation units
d Frequency of condom use was rated on a scale from ‘‘1’’ (never) to ‘‘5’’ (always)
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Nationality interaction (Z = 3.02, P = 0.0025) indicated

that the intervention caused a greater reduction in unpro-

tected intercourse among the non-South African students

compared with South African students. Among non-South

Africans, the model-estimated number of unprotected acts

was 1.677 (SE = 0.114) in the health promotion inter-

vention and 0.427 (SE = 0.012) in the risk-reduction

intervention. Among South Africans, in contrast, the

model-estimated number of unprotected acts was 0.250

(SE = 0.009) in the health promotion intervention and

0.764 (SE = 0.020) in risk reduction.

As shown in Table 4, the HIV intervention had a sig-

nificant effect on the rated frequency of condom use in the

previous 3 months. Participants in the HIV intervention

were more likely to report more frequent condom use

during sex than were those in the health promotion inter-

vention. The model-estimated probability of higher ratings

of condom use was 0.766 (SE = 0.007) in risk reduction

and 0.696 (SE = 0.008) in health promotion. A significant

Intervention 9 Nationality interaction (Z = -2.40, P =

0.016) indicated that the HIV risk-reduction intervention

compared with health control caused a greater increase in

the odds of reporting more frequent condom use among

non-South Africans than among South Africans. Among

non-South Africans, the model-estimated probability of

higher ratings of condom use was 0.812 (SE = 0.007) in

risk reduction and 0.648 (SE = 0.011) in health promotion.

Among South Africans, the model-estimated probability of

higher ratings of condom use was 0.784 (SE = 0.011) in

health promotion and 0.689 (SE = 0.013) in risk reduction.

Neither the main effects of the intervention nor the

interactions with nationality were significant on frequency

of sex or incidence of multiple partnerships.

The HIV risk-reduction intervention had significant

effects on the psychological variables averaged over the 3

post-intervention assessments. As shown in Table 4, stu-

dents who received the HIV risk-reduction intervention

scored higher in condom-use outcome expectancies, self-

efficacy to use condoms, HIV risk-reduction knowledge,

and condom use knowledge. No Intervention 9 Nationality

interactions were statistically significant on the psycho-

logical variables.

Evaluations of the Interventions

Participants’ evaluative ratings of the interventions were

high (means for both intervention groups were greater than

4.6 on 5-point scales) and did not differ by intervention

arm. Non-South African students compared with South

African students said they liked the interventions more

(means = 4.71 and 4.60, respectively; F[1, 166] = 4.68,

P = 0.032) and learned more (means = 4.94 and 4.83,

respectively; F[1, 166] = 7.36, P = 0.007) from the

interventions. Nationality did not influence significantly the

difference between evaluations of the HIV intervention

compared to the health control intervention.

No adverse events occurred during the study.

Discussion

The present results revealed that the university students in

the HIV risk-reduction intervention reported less unpro-

tected sexual intercourse and more frequent use of condoms

than did those in the health promotion control intervention.

Paralleling this, in the HIV risk-reduction intervention,

compared with the health promotion control intervention,

participants expressed greater endorsement of psychologi-

cal variables supportive of condom use, including condom-

use outcome expectancies and self-efficacy to use condoms,

and scored higher in HIV risk-reduction knowledge,

including condom-use knowledge. Moreover, both inter-

ventions were acceptable. Large percentages of randomly

selected students participated, attended the overwhelming

majority of intervention sessions, and gave high evaluations

of the interventions. However, the intervention did not

decrease the self-reported frequency of sexual intercourse

or incidence of multiple partners.

The HIV risk-reduction intervention’s effects on self-

reported unprotected sex and condom use may have been

occasioned by several factors. We drew upon social cognitive

theory integrated with information from formative research

with the population. The intervention included activities

designed to address the specific outcome expectancies and

self-efficacy beliefs of the population, which helped to make

the intervention contextually appropriate. Thus, the approach

of strengthening favorable outcome expectancies, reducing

unfavorable outcome expectancies and buttressing skills and

self-efficacy to engage in the specific behaviors may account

for the effects of the intervention.

The findings are in accord with other studies of inter-

ventions to reduce sexual risk behaviors among young

people, but few studies have tested interventions with

university students in sub-Saharan Africa [8], where HIV is

having its most devastating impact. In addition, none of the

studies with university students in sub-Saharan Africa

employed randomized controlled designs [32, 33].

There were also differences by nationality. South Afri-

cans compared with non-South Africans were less likely to

enroll in the study, attended slightly fewer intervention

sessions, and rated the interventions somewhat less favor-

ably. Most important, the HIV risk-reduction intervention

caused a greater decrease in unprotected sex and a greater

increase in condom use among non-South Africans than

among South Africans. We would speculate that differ-

ences between the South African and non-South African
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students may at least in part account for the differences in

results. Because the university was located in rural Eastern

Cape Province South Africa, the South African students

could go home easily and accordingly were less of a cap-

tive audience than were the non-South African students

who may have been motivated to take part in on-campus

extracurricular activities since their off-campus opportu-

nities would have been more limited. Another difference is

that the non-South African students tended to be of higher

socioeconomic background than the South African stu-

dents, which might reflect different motivational tendency

for involvement in health promotion opportunities. Future

research will have to explore empirically the reasons for

the differential results.

This study had several limitations. This was a pilot study

and thus the sample size was relatively small. The out-

comes were measured with self-reports, which can be

influenced by socially desirable responding. However, the

use of ACASI may have mitigated potential problems with

self-report validity [34, 35]. Nevertheless, the study might

have been improved if it had included objective measures

of STI incidence. The study also had important strengths. It

employed a randomized controlled design, a theory-based

contextually appropriate intervention, and a dose and

modality equivalent comparison intervention, controlling

for group interaction and special attention. The retention

rate was high and did not differ by intervention arm.

Randomly sampling participants increased generalizability.

Conclusions

In conclusion, the high rates of reported pregnancy and STI

and the estimated 3.4% prevalence rate of HIV among

university students in South Africa suggest that university

students in sub-Saharan Africa are at high risk for mor-

bidity and mortality from HIV. Accordingly, this study,

which demonstrated that a theory-based contextually

appropriate intervention that teaches skills caused positive

changes on unprotected sex and condom use in sub-Saha-

ran African university students, is important. Future studies

must explore the generalizability of the findings to objec-

tive outcome measures of STI with a larger sample. In

addition, there is a need for research into HIV prevention

programming that will engage South African students, who

attended fewer intervention sessions and benefitted less

from the present intervention than did non-South African

students. We are optimistic that the present study offers an

approach that may help reduce sexual risk behaviors

among university students in sub-Saharan Africa.
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