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and Leickness C. Simbayi3

1Division of Global Public Health, Department of Medicine, University of California San Diego

2University of Connecticut

3Human Sciences Research Council, Cape Town South Africa

Abstract

Background—Theory-based sexual risk reduction interventions are often demonstrated 

effective, but few studies have examined the mechanisms that mediate their behavior changes. In 

addition, critical contextual factors, such as alcohol use, are often not accounted for by social 

cognitive theories and may add to the explanatory value of intervention effects. The purpose of 

this study is to examine the underlying mechanisms driving condom use following a brief sexual 

risk reduction intervention grounded in the Information, Motivation, Behavioral Skills (IMB) 

model of behavior change. We examined IMB theoretical constructs and alcohol-related 

contextual factors as potential mediators in separate models.

Methods—Patients (n=617) from an STI clinic in Cape Town, South Africa were randomly 

assigned to either a brief risk reduction intervention or an education-only control condition. We 

assessed information, motivation, behavioral skills, and alcohol-related variables at baseline, 3, 6, 

9, and 12 months and modeled IMB constructs and alcohol-related factors as mediators of 

behavior change.

Results—Results of growth-curve mediational modeling showed that one year after counseling, 

the intervention indirectly affected sexual risk behavior through alcohol-related constructs, but not 

IMB constructs.

Conclusions—Alcohol use and related factors play critical roles in explaining HIV and STI risk 

reduction intervention effects. Interventions that directly address alcohol use as a factor in sexual 

risk behavior and behavior change should be the focus of future research.
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HIV prevention interventions that promote condom use and safer sexual risk behavior are 

most effective when grounded in theories of health behavior change, such as Social 

Cognitive Theory (Patterson et al., 2008), and the Theory of Planned Behavior (Hightow-

Weidman et al., 2012). Among the most widely used conceptual frameworks in HIV 

prevention is the Information-Motivation-Behavioral Skills (IMB) Model (Anderson et al., 

2006; Cornman, et al., 2007; Fisher et al., 1994; Fisher & Fisher, 1992; Kalichman et al., 

2005; Robertson et al., 2006). The IMB model proposes that HIV prevention behaviors, 

particularly condom use, is determined as a function of one’s information about the 

behavior, one’s motivation to change the behavior, and possession of the behavioral skills 

necessary to engage in the behavior. In the model, information, motivation, and behavioral 

skills each have a direct impact on behavior. Information and motivation are also 

hypothesized to have an indirect impact on behavior through behavioral skills.

Beyond the intra-personal constructs of information, motivation and behavioral skills, it is 

widely known that contextual factors, such as self and partner alcohol use, contribute 

substantially to behavior and behavior change (e.g., Ewart, 1991; Rhodes, 2002). Alcohol 

consumption is closely associated with engaging in unprotected sexual behaviors, and places 

individuals at particularly high risk for sexually transmitted infection (STI), including HIV 

(Kalichman et al., 2007; Morojele et al., 2006; Weinhardt & Carey, 2000). Alcohol use 

increases sexual risks via a number of mechanisms, including reducing social and sexual 

inhibitions, risky alcohol-outcome expectancies, and the psychogenic effects of alcohol on 

decision-making (Cook & Clark, 2005). Thus, alcohol use may inhibit healthy risk behavior 

changes including condom use. In addition, in sociocultural contexts where alcohol use is 

prevalent or normative, alcohol use likely mediates risk behavior changes through 

mechanisms that are not accounted for in the IMB model.

South Africa is one region where there is a confluence of both prevalent HIV and hazardous 

alcohol use. There are 5.6 million people living with HIV in South Africa, more than any 

other country in the world (UNAIDS, 2011). The HIV prevalence in Cape Town, South 

Africa’s second largest city, is 13%. In addition, South Africa exhibits a high prevalence of 

hazardous drinking among men and women who consume alcohol. South African drinkers 

consume an average of 20 liters of alcohol per year, a rate among the highest in the world 

(Parry, 2005). Sexually transmitted infection (STI) clinic patients in South Africa are 

therefore among the highest priority populations for HIV prevention in the world.

In the current study we examine conceptual and contextual mechanisms of behavior change 

resulting from a theory-based sexual risk reduction intervention. We utilized data from a 

recent randomized clinical trial of an IMB model-based intervention designed to increase 

condom use among STI clinic patients (Kalichman et al., 2011). In this study men and 

women receiving STI clinic services were randomized to either an IMB model-based single 

60-minute risk reduction counseling session or a 20-minute HIV/STI information/education 

session. The IMB intervention demonstrated significant increases in condom use as well as 

reductions in subsequent STI. However, the mechanisms that may account for safer behavior 

in this study have not been previously reported. For this study we tested two mediation 

models to examine the impact of the intervention on condom use. In one model we 

examined IMB constructs and in the other model we examined alcohol-related contextual 
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factors as potential behavior change mechanisms. Our aim was to determine the theoretical 

and contextual factors most influential in accounting for the intervention outcomes.

Method

Participants and Setting

Participants were 414 men and 203 women receiving STI clinic services at one of the largest 

public STI clinics in Cape Town. The patient population is approximately 25% women and 

90% indigenous (Black) Africans and approximately half of all patients have previously 

received STI services. The estimated HIV prevalence is 25% of clinic patients based on 

reactive tests among the approximately 50% of patients who accept HIV testing.

Participant Recruitment and Enrollment

The sample and trial have been described elsewhere (Kalichman et al., 2011). Briefly, the 

criteria for referral to the study were that the patient was age 18 or older and was being seen 

at the clinic for STI diagnostic or treatment services. Patients who elected to enroll 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.

Study Design and Procedures

Immediately following the baseline assessment, participants were randomly assigned to 

receive either: (a) the experimental 60-minute behavioral skills building HIV risk reduction 

counseling session; or (b) the 20-minute HIV information/educational control intervention. 

Participants were scheduled for follow-up assessments 3, 6, 9 and 12-months after 

counseling. The clinical trial is registered with ClinicalTrials.gov (NCT01242501). Both 

U.S. and South African institutional review boards approved all of the study procedures.

Intervention Conditions

Brief Theory-based HIV Risk Reduction Skills Counseling Intervention—The 

experimental intervention was grounded in the IMB model of behavior change (Fisher & 

Fisher, 1992). As described elsewhere (Kalichman et al., 2007), the information component 

of the counseling (20 minutes) 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. Once participants reviewed how people contract 

HIV, attention turned to their own personal risks for HIV infection. The motivation 

component (20 minutes) 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 (WHO) brief alcohol counseling model as the 

basis for the alcohol risk reduction (Babor et al., 1994; Hall et al., 1993). Personal risks were 

discussed to induce change readiness and enhance intentions to change behavior. The final 

component of the risk reduction counseling was behavioral self-management and sexual 

communication skills building (20 minutes). Counselors engaged participants in a functional 

analysis of their risk by having individuals discuss personal risk situations and identify cues 
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related to their sexual risks. Behavioral rehearsal was conducted in role-plays to enhance 

risk reduction skills. Correct male and female condom use was also instructed and modeled 

allowing participants to practice condom application on wooden anatomical models with 

corrective feedback from the counselor. Finally, participants created personalized goals and 

risk reduction plans that they took with them.

HIV Information/Education-Only Control—The control condition was an HIV/STI 

education counseling session that consisted of the same 20 minutes that was included in the 

first part of the experimental intervention. This session represents a didactic educational 

experience similar to that used in past research (Kamb et al., 1998; Metcalf et al., 2005).

Measures

All measures were administered using computerized interviews at the baseline, 3, 6, 9, and 

12-month follow-up assessments in English and Xhosa, the two languages spoken by nearly 

all clinic patients.

Descriptive Information—Participants reported their age, gender, education, ethnicity, 

marital status, and other basic demographic information.

IMB Constructs

Information—To assess HIV risk and prevention-related knowledge, we used items 

adapted from a measure reported by Carey and Schroder (2002) (example, “Can a person get 

AIDS by sharing kitchens and bathrooms with someone who has AIDS?”). Participants 

responded Yes, No, or Don’t Know. The test was scored for the number of correct 

responses, with Don’t Know responses scored incorrect, expressed as the percent correct 

(Kuder-Richardson 20 coefficient = .71).

Motivation—Motivation was assessed using an eight-item measure of condom use 

intentions (example, “I will talk with my partner about condoms”). Items were responded to 

on a 4-point response scale, 1 = I will definitely not do this, to 4 = I will definitely do this. 

Items were scored for mean responses, with higher scores indicating greater motivation (α 

= .82).

Behavioral Skills—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 (Bandura, 1977; 1997). The current self-efficacy scale consisted of six 

items (example, “I am confident about suggesting using condoms with a new sex partner”). 

Items were responded to on a 4-point response set, 1 = Disagree, 4 = Agree, scored for mean 

responses, with higher scores indicating stronger self-efficacy (α = .69).

Alcohol Use Contextual Factors

Alcohol Use—Participants also completed the AUDIT, a 10-item self-report instrument 

that includes quantity and frequency of alcohol use that was designed to identify individuals 

for whom the use of alcohol places them at risk for developing alcohol problems (Conigrave 

et al., 1995; De Silva et al., 2008).
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Alcohol Use in Sexual Contexts/Sex with Alcohol—Participants indicated in open 

format the number of times that they drank alcohol, defined as beer, wine, or other alcoholic 

beverages before sex in the previous month.

Alcohol Outcome Expectancies—We adapted an alcohol outcome expectancy measure 

from items used in previous research (Aarons et al., 2003; Brown et al., 1980; 1987). The 

scale includes nine items that reflect expected sexual enhancement and expected loss of 

control following drinking (example, “I am a better sex partner after I have been drinking”), 

responded to on 4-point scales, 1 = Strongly disagree, to 4 = Strongly agree (α = .90).

Intervention Outcomes

Sexual Behavior—Participants responded to items assessing their vaginal and anal 

intercourse with and without condoms in the previous month. A 30-day (one month) 

retrospective period was selected because previous research has shown reliable reports of 

numbers of partners and sexual events over this time period (Napper et al., 2010). 

Participants were instructed to think back over the past month and estimate the number of 

sex partners and number of sexual occasions in which they practiced each behavior. 

Responses were made using open formats to record continuous frequencies of occurrences. 

We also calculated the percentage of intercourse occasions protected by condoms using the 

ratio [condom protected vaginal + condom protected anal intercourse / total vaginal + total 

anal intercourse].

Data Management and Analysis

We analyzed the data in stages. First, we examined the data descriptively in SPSS. Then, 

models were tested in Amos Version 19 statistical software. We modeled the data using 

latent growth curve models because we had potential time varying constructs (i.e., the 

constructs were assessed at 3, 6, 9, and 12 months following the intervention) that needed to 

be statistically controlled. Following traditional growth curve modeling techniques, the 

growth curve models (GCMs) we tested included two latent variables to model the intercept 

and the slope for each construct. The indicators for each latent variable were the measured 

time varying variables from each of the four time points following baseline assessment (i.e., 

3, 6, 9, and 12 months). We first modeled four independent growth curves, one for each 

IMB construct and the outcome: information, motivation, behavioral skills, and sexual risk 

behavior. This allowed us to examine intercept means and variances in the constructs at each 

time point, and slope means and variances across time. Given that participants received the 

HIV risk reduction intervention or the educational control following baseline but before 3, 6, 

9, and 12 months assessments, and therefore perhaps disrupted linear growth in the 

constructs, we did not include baseline assessments in the independent growth curves. After 

testing the independent growth curves for each construct and obtaining acceptable model fit, 

we examined our mediational process model using 12-month data.

We examined how the intervention affected sexual risk behavior (i.e., percent protected 

intercourse) by conducting mediational analyses. Specifically, we examined the indirect 

effect of the intervention on the behavioral outcome through information, motivation, and 

behavioral skills. A mediational process occurs when an initial variable significantly 
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predicts intervening, or mediating variables (i.e., mediators); this path(s) is known as the a 

path(s). Further, to have significant mediation the mediators must significantly predict an 

outcome variable; this path(s) is known as the b path(s). The resulting indirect effect is 

known as c’ and is the product of the a and b paths. To test for significant indirect effects we 

used the bootstrapping technique (Bollen & Stine, 1990; Shrout & Bolger, 2002), a 

nonparametric method of computing a sampling distribution by re-sampling with 

replacement over many trials. We bootstrapped 2,000 samples with a bias-corrected 95% 

confidence interval. In order to conduct bootstrapping there must be no missing data. 

Therefore, we imputed missing values using stochastic regression imputation.

We tested whether the intervention had an indirect effect on sexual risk behavior through 

information, motivation, and behavioral skills one year after the intervention. For the current 

research questions, we only wanted to examine relations between levels of the constructs at 

each time point (i.e., intercepts), and not relations between or with changes in the constructs 

(i.e., slopes). Therefore, we only examined associations between intercepts in our modeling 

and did not examine associations with or between slopes. To test for direct and indirect 

effects of the intervention on the behavioral outcome, we included intervention as a 

dichotomous exogenous variable predicting the intercepts of the proposed mediators 

information, motivation, and behavioral skills, and the intercept of the outcome sexual risk 

behavior. As per the IMB model, we also modeled direct paths from the intercepts of 

information, motivation, and behavioral skills to the intercept of the behavioral outcome, as 

well as indirect paths of the intercepts of information and motivation on behavior through 

behavioral skills. We allowed for correlations between the residuals of measurements taken 

at the same time point (3, 6, 9, and 12 months). Importantly, we controlled for baseline 

assessment by having baseline levels predict both the intercept and slope for each construct. 

Descriptive statistics for all measures are reported in Table 1.

Model fit was assessed using comparative fit index (CFI; Bentler, 1990) and root-mean-

square error of approximation (RMSEA; Hu & Bentler, 1999).When standardized estimates 

were possible we also assessed fit using the standardized root mean square residual (SRMR; 

Jöreskog & Sörbom, 1978). Good fit is indicated by a CFI greater than 0.95, RMSEA less 

than 0.05, and SRMR less than .08 (Hu & Bentler, 1999; Kline, 2010).

Results

Preliminary analyses regarding flow of participants through the trial and differences between 

the intervention and control group have been reported by Kalichman and colleagues 

(Kalichman et al., 2011). There were no differences between participants in the intervention 

and control group on any demographic characteristics or outcome variables assessed at 

baseline.

Single IMB-Construct Growth Curve Models

The growth curve model for information fit the data well, χ2 (2) = .14, p =.94, CFI=1.00, 

RMSEA=.00, SRMR=.00. This model showed that the slope, Ms = −.006, t = −3.81, p <.001 

for information was significantly different from 0; there was a significant change in 

participants’ AIDS knowledge over time. Specifically, knowledge appeared to decrease 
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slightly over time. There was also significant variance in the slope, Ds = .002, t =4.11, p <.

001; there were significant differences between individuals in the change in knowledge over 

time.

We examined means and variances in the intercept of information at 3, 6, 9 and 12 months. 

As can be seen in Table 2, the means and variances in the intercept at each time point were 

significantly different from zero. At 3 months participants answered an average of 86% of 

AIDS-related knowledge questions correctly, 85% correctly at 6 and 9 months and 84% 

correctly at 12 months. There were individual differences in the levels of knowledge at each 

assessment.

The growth curve model for motivation fit the data well, χ2 (2) = 6.37, p =.04, CFI=.99, 

RMSEA=.06, SRMR=.001. The slope for motivation did not differ from 0, Ms = 0.008, t 

=1.19, p=.23; there was no change in motivation over time. Also, there was not significant 

variance in the slope, Ds = −.001, t = −.08, p =.94. The means and variances in the intercept 

at each time point were significantly different from zero (see Table 2). At 3 months 

participants expressed strong motivation to use condoms (3.6 out of 4) and levels of 

motivation did not differ across time. There were significant between participant differences 

in motivation at each assessment.

The model for behavioral skills fit the data well, χ2 (2) = .67, p =.72, CFI=1.00, RMSEA=.

00, SRMR=.00. The slope in behavioral skills was significantly different from zero, Ms = .

07, t =2.66, p <.01; there was an increase in skills over time. There was not significant 

variation in the slope, Ds = 0.07, t =.98, p =.33; participants did not differ in in their 

individual change in behavioral skills across time. The means and variances shown in Table 

2 in the intercept of behavioral skills were significantly different from zero. At 3 months, 

participants had moderate-high behavioral skills (average score 4.76 out of 6), at 6 months 

the mean in skills increased to 4.83, then 4.90 at 9 months, and at 12 months participants 

scored an average of 4.97 in behavioral skills. There were significant individual differences 

in skills at each assessment.

Finally, the model for percent of intercourse occasions protected by condoms fit the data 

well, χ2 (2) = 5.57, p =.99, CFI=1.00, RMSEA=.05, SRMR=.001. The model showed that the 

slope did not differ significantly from zero, Ms = .00, t =.89, p =.89; there was no change in 

percent protected intercourse over time. There was not significant variation between 

individuals in the slope, Ds = .002, t =1.85, p =.07. The means and variances in the intercept 

of percent protected intercourse were significantly different from zero at all time points (see 

Table 2). At 3 months, participants reported an average of 91% condom protected sex acts, 

and this did not change significantly over time. There were also significant between 

participant differences for percent protected intercourse at each assessment. In sum, we were 

able to examine associations between the intercepts for the IMB constructs and risk behavior 

intercourse at all time points.

IMB Mechanisms of Behavior Change

Based on the acceptable model fits for the individual constructs, we proceeded to examine 

an IMB mediational process model for data at 12 months (Figure 1). The model fit the data 
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well (χ2 (177) = 227.83, p <.001, CFI =.98, RMSEA =.03). The intervention significantly 

predicted information. The direction of the intervention effect was opposite of what we 

would have predicted, but consistent with findings from the main outcome analyses 

(Kalichman et al., 2011). Participants who received the HIV risk reduction intervention 

reported less AIDS-related knowledge than participants in the education-only control group. 

Apart from an effect on information, the intervention did not significantly predict the 

intercepts in motivation, behavioral skills, or the behavioral outcome percent protected 

intercourse. Also, information did not significantly predict behavioral skills nor the 

behavioral outcome. Therefore, the results showed that there was a significant a path from 

the intervention to the intercept of information, but there was a non-significant b path from 

information to the behavioral outcome. This precludes any examination of a mediating effect 

of the intervention on percent protected intercourse through information. The results also 

showed that there were non-significant a paths from the intervention to motivation and 

behavioral skills. Thus, this precludes any examination of mediating effects of motivation 

and behavioral skills of the intervention on the behavioral outcome. We did however find 

associations between motivation, behavioral skills, and behavior.

Motivation positively predicted behavioral skills, indicating that those with higher levels of 

motivation also had more behavioral skills. In addition, motivation and behavioral skills 

both positively predicted the behavioral outcome, although the effect of behavioral skills on 

risk reducing behavior was marginally significant (p <.10). Participants with higher levels of 

motivation and behavioral skills also had a higher percentage of condom-protected 

intercourse. There was a marginal indirect effect of motivation on percent protected 

intercourse through behavioral skills, Estimate= .008, SE=.006, 95% CI= −.001 to .02, p = .

07. The squared multiple correlation was .06. Therefore, the model accounted for a range of 

6% one year after counseling.

Single Alcohol-Construct Growth Curve Models

The growth curve model for alcohol expectancies fit the data well, χ2 (2) = .95, p =.62, 

CFI=1.00, RMSEA=.00, SRMR=.00. The slope in alcohol expectancies was not significantly 

different from zero, Ms = .01, t =1.40, p = .16; there was not a change in expectancies across 

all participants on average over time. There was significant variation in the slope, Ds = 0.02, 

t =2.13, p <. 05; participants differed in their individual change in alcohol expectancies 

across time.

As shown in Table 2, the means and variances in the intercept of alcohol expectancies were 

significantly different from zero. At 3 months, participants had low alcohol expectancies 

(average score 1.60 out of 4), and on average this level of expectancies did not change over 

time. There were significant individual differences in alcohol expectancies at each 

assessment.

The growth curve model for alcohol use fit the data well, χ2 (2) = 1.22, p =.54, CFI=1.00, 

RMSEA=.00, SRMR=.00. The slope in alcohol use was significantly different from zero, Ms 

= −.37, t = −6.36, p <.001; average alcohol use decreased over time. There was not 

significant variation in the slope, Ds = 0.39, t =0.75, p =.45; participants did not differ in 

their individual change in alcohol use across time. The means and variances in the intercept 
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of alcohol use were significantly different from zero at all time points (see Table 2). At 3 

months, on average participants engaged in a low amount of alcohol use (average score 4.24 

out of 40), at 6 months the mean was 3.87, at 9 months the mean was 3.50, and at 12 months 

the mean of alcohol use across participants was 3.13. There were significant individual 

differences in levels of alcohol use at each assessment.

The growth curve model for alcohol in sexual contexts fit the data well, χ2 (2) = 3.74, p =.

15, CFI=1.00, RMSEA=.04, SRMR=.00. The slope in sex with alcohol was significantly 

different from zero, Ms = −.04, t = −2.10, p <.05; average alcohol use in sexual contexts 

decreased over time. There was also significant variation in the slope, Ds = −0.37, t =-5.56, 

p < .001; participants differed in their individual change in alcohol use in sexual contexts 

across time.

Table 2 shows the means and variances in the intercept of alcohol use in sexual contexts at 

each time point. At 3, 6, 9, and 12 months, the means in the intercepts significantly differed 

from zero. At 3 months, participants had an average of less than one episode of alcohol use 

in a sexual context (M=.54), at 6 months the mean for sex with alcohol was 0.50, 0.45 at 9 

months, and 0.41 at 12 months. At 3 and 12 months, the variance in the intercept of sex with 

alcohol did not significantly differ from zero. That is, we only found significant individual 

differences in levels of alcohol use in sexual contexts at 6 and 9 months. Therefore, we were 

able to examine associations with the intercept of sex with alcohol only at these time points.

Alcohol Mechanisms of Behavior Change

We found acceptable model fits for the individual alcohol constructs and proceeded to 

examine an alcohol expectancies and alcohol use mediational process model (Figure 2). We 

had hypothesized that the intervention had an indirect effect on percent protected intercourse 

through alcohol expectancies, alcohol use, and alcohol use in sexual contexts. However, 

there was no variance across participants in alcohol use in sexual contexts at 12 months, 

therefore we could not examine this variable in the model. Further, preliminary analyses 

showed that the intervention did not significantly affect alcohol use. Thus, the model we 

tested was one in which the intervention had a direct effect on percent condom use and an 

indirect intervention effect through alcohol expectancies. This model fit the data well, χ2 

(149) = 633.58, p <.001, CFI =.93, RMSEA = .07. The intervention had a significant effect 

on alcohol expectancies; participants who received the HIV risk reduction intervention had 

significantly less risky alcohol expectancies than participants in the control group. 

Participants who had more risky expectancies from drinking reported a lower percentage 

protected intercourse. We assessed the indirect effect of the intervention on sexual risk 

behavior through alcohol expectancies. Indeed, there was a significant indirect effect, 

Estimate= .006, SE=.003, 95% CI= .001 to .012, p = .016 indicating that at 12 months, the 

intervention still affected alcohol expectancies, which in turn influenced sexual risk 

reduction behavior.

Discussion

The purpose of this study was to examine the underlying mechanisms driving protective 

sexual behaviors following a theory-based sexual reduction counseling intervention among 
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STI patients in Cape Town, South Africa. We first examined IMB constructs as mechanisms 

of sexual risk behavior change and found that the IMB constructs did not significantly 

mediate the intervention effects. Growth curve modeling allowed us to examine changes in 

IMB constructs over the course of the study. We found that information/knowledge slightly 

reduced whereas behavioral skills increased over time across all participants. It is possible 

that recall of the didactic information on HIV/AIDS taught to participants diminished over 

the year, while participants improved in skills as they continued to practice safer behavior. 

We also found that the intervention did not have the predicted effects on information, 

motivation, or behavioral skills; thus, these constructs could not account for the significant 

effect on condom-protected intercourse. Instead, we found that the intervention indirectly 

affected sexual risk behavior through alcohol-related contextual factors. Thus, while the 

IMB model provides a useful framework for designing behavior change interventions, there 

is limited evidence that IMB constructs account for observed behavior changes. Our results 

also support previous studies that identified alcohol use as a significant factor in sexual risk 

behaviors, and have suggested alcohol use supersedes social cognitive constructs in 

explaining behavior change (Weinhardt & Carey, 2000). These findings have important 

implications for future HIV prevention interventions.

The IMB model-based intervention we examined significantly reduced risky alcohol-

outcome expectancies relative to the control condition. In turn, less risky expectancies 

predicted less alcohol use in sexual contexts, as well as more condom use. The fact that 

alcohol-related variables were more useful in explaining our intervention effect on sexual 

risk behavior than IMB constructs has implications for HIV risk reduction counseling. 

Whereas alcohol use is known to be a robust correlate and predictor of sexual risk behavior, 

particularly in South Africa (Kalichman et al., 2007; Weinhardt & Carey, 2000). Thus, our 

study suggests that HIV prevention should directly address alcohol expectancies in relation 

to sexual contexts.

The results of this study should be interpreted in light of its limitations. Relative to other 

cities in southern Africa, Cape Town is better resourced. Also, the trial was conducted in 

one STI clinic a Cape Town. Therefore, the generalizability of the current findings may be 

limited. The study findings are also limited by relying on self-reported sexual and alcohol 

use behaviors, which are sensitive to socially desirable responding. The rates of sexual risk 

and alcohol use behaviors in this study may therefore have been suppressed and should be 

considered lower-bounds. Also, we used self-efficacy as a proxy for behavioral skills rather 

than a direct assessment of skills. With these constraints in mind, we believe that brief HIV 

risk reduction counseling for STI patients has the potential to prevent HIV infections and 

can be maximized by directly addressing alcohol-associated contextual and cognitive 

factors.

The results of the current study contribute to the growing literature on effectiveness single 

session brief interventions to reduce HIV risk (Eaton et al., 2012). Thus, brief interventions 

should potentially be scaled-up, particularly in resource poor settings and areas where HIV 

prevalence is high, like South Africa. Importantly, our results also show that the 

effectiveness of this brief risk reduction counseling intervention may have been driven by 

alcohol-related contextual and cognitive factors. Based on our results, as well as others’, we 
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believe that HIV prevention interventions may limit AIDS-related information/education 

and concentrate on motivation and factors related to motivation. This study further suggests 

that interventions focused primarily on motivation may be useful only after directly 

intervening on risk-related alcohol use. Theoretical frameworks that encompass contextual/

environmental as well as cognitive and behavioral factors, such as Ewart’s (1991) Social 

Action Theory and Bandura’s (1997) Social Cognitive Theory, may prove more useful in 

accounting for sexual risk behavior change. With very limited resources in poor community 

clinics, time must be prioritized to address the most critical correlates of risk reduction 

behaviors, like risky alcohol outcome expectancies and alcohol use in sexual contexts.
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Figure 1. 
IMB mechanisms at 12 months.
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Figure 2. 
Alcohol mechanisms at 12 months.
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Table 2

IMB constructs and sexual risk behavior intercept means and variances at 12 months.

Intercept Mean Intercept Variance

M t p D t p

IMB Constructs

 Information 0.84 116.67 <.001 0.03 11.82 <.001

 Motivation 3.62 181.96 <.001 0.15 5.10 <.001

 Behavioral Skills 4.97 72.84 <.001 1.77 4.65 <.001

Alcohol Constructs

 Alcohol Expectancies 1.63 48.19 <.001 0.71 10.37 <.001

 Alcohol Use 3.13 15.59 <.001 23.06 8.44 <.001

 Sex with Alcohol 0.41 8.91 <.001 −0.36 −1.48 0.14

% Protected Sex 0.90 103.76 <.001 0.04 5.39 <.001
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