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Abstract

Background—This study examined the effects of the Couples Health CoOp intervention on 

heavy drinking, condom use, and HIV incidence.

Methods—Thirty neighborhoods from one South African township were cluster randomized into 

three intervention arms: Couples Health CoOp (CHC), Women’s Health CoOp/Men’s Health 

CoOp (WHC/MHC), or a comparison arm. We recruited 290 men from informal drinking 
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establishments who reported drinking alcohol regularly. We also recruited their main heterosexual 

sex partners.

Results—At 6-month follow-up, men in the CHC arm were less likely to report heavy drinking 

(OR 0.47, 95% CI: 0.25, 0.90) and were more likely to report consistent condom use during the 

past month (OR 2.66, 95% CI: 1.23, 5.76) than men in the comparison arm. At baseline, 26% of 

women and 13% of men were HIV-infected; at 6-month follow-up, 16 females and 5 males had 

seroconverted. HIV incidence was significantly lower among women in the CHC arm (IRR 0.22, 

95% CI: 0.04, 1.01) than in the WHC/MHC arm.

Conclusions—A couples-based intervention focusing on intersecting risks for HIV can improve 

biobehavioral outcomes, underscoring the importance of engaging couples together in HIV 

prevention.

Keywords

HIV prevention; HIV incidence; couples intervention outcomes; alcohol use; condom use; South 
Africa

1. INTRODUCTION

In 2012 and 2013, HIV prevalence among adults aged 15 to 49 in South Africa was 19% 

(Simbayi et al., 2014). Although South Africa has made tremendous progress in expanding 

HIV testing and counseling (HTC) programs and access to antiretroviral therapy (ART; 

Hontelez et al., 2013) as well as prevention of mother to child transmission during 

pregnancy, HIV incidence remains high (Joint United Nations Programme on HIV/AIDS, 

2014). In 2013, an estimated 340,000 people in South Africa were newly diagnosed with 

HIV, accounting for 22% of the 1.5 million cases across sub-Saharan Africa. Despite that an 

estimated 90% of HIV-infected pregnant women received ART, only 56% of other eligible 

patients living with HIV in 2009 received ART. Moreover, when the threshold for ART 

eligibility changed from a CD4 count of 350 cells/ml to 500 cells/ml, the proportion dropped 

to 42%.

Efforts to increase HIV testing and treatment have helped to improve public health control; 

however, they have not adequately addressed some of the key drivers of HIV incidence in 

South Africa that intersect with alcohol use, relationship contexts, and gender norms 

(Doherty et al., 2015; Kalichman et al., 2011; 2013; Minnis et al., 2015; Sawyer et al., 2006; 

Townsend et al., 2010). A recent meta-analysis found a consistent association between 

alcohol use and prevalent HIV infection. Moreover, the strength of the association appeared 

to be greatest among problem drinkers and among people who reported drinking in sexual 

contexts (Woolf-King et al., 2013).

Heavy drinking among men in South Africa is associated with having multiple concurrent 

sex partners and low rates of condom use, both of which increase their partner’s risk for 

contracting HIV (Kalichman et al., 2011, 2013; Townsend et al., 2010; Wechsberg et al., 

2013b). Additionally, when men spend much of their household’s income on alcohol, it can 

force women to seek sex partners outside of their main relationship for money to meet 

family needs (Mah and Maughan-Brown, 2013; Sawyer et al., 2006; Wechsberg et al., 
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2013b). Consequently, to reduce HIV incidence in South Africa, behavioral interventions are 

needed that address alcohol-related risks for HIV within relationships and the contextual 

drivers of these risks (El-Bassel and Wechsberg, 2012).

This article compares the outcomes of three different interventions to address the risk 

context between alcohol-using men and their main partners. The Women’s Health CoOp 

(WHC) is an evidence-based behavioral intervention designed to reduce substance use, 

violence, and sexual risks for HIV among vulnerable women (USAID, 2009). Field tests in 

South Africa demonstrated efficacy for the WHC in reducing alcohol use and HIV risk 

behavior (Wechsberg et al., 2013a; 2010; 2011). However, the WHC does not directly 

address the male partner’s alcohol use, and women in South African culture often have little 

agency to change their partner’s behaviors (Wechsberg et al., 2008). More recently, 

interventions for couples and men were adapted in South Africa and pilot tested to address 

this gap (Wechsberg et al., 2015).

Couples-based risk-reduction interventions have shown efficacy in increasing 

communication and problem-solving skills and reducing risk behaviors in couples. In South 

Africa, apart from couples-based HTC services (Allen et al., 2003; Kilembe et al., 2014), 

few efforts have addressed HIV risk behavior within the context of a couple or focused 

specifically on the male partner’s drinking within their community context. South Africa is a 

low-and-middle-income country, entering its third decade of the HIV epidemic, with high 

incidence in disadvantaged communities. A key question at this juncture in the epidemic is 

what type of intervention configuration will best address intersecting risks within couples, 

such as intervening with couples in a group or separately by gender? This article reports the 

findings from a cluster-randomized field experiment that tested three modalities of 

intervening with couples to reduce HIV risk behavior and alcohol use. We hypothesized that 

the intervention addressing both partners together (the Couples Health CoOp [CHC] arm) 

would be more efficacious with regard to reducing alcohol use and risk behaviors.

2. METHODS

2.1 Study design

To minimize contamination across study arms, we randomized neighborhoods. From June 

2010 through April 2012, we recruited heterosexual couples from shebeens (informal 

drinking establishments) in Khayelitsha, a high-density township in the Western Cape 

Province of South Africa. Approximately 99% of Khayelitsha residents are Black African 

and 100% of study participants were Black African. Three fourths of residents in 

Khayelitsha identify as being Christian and 20% follow traditional beliefs. There is some 

variation in socioecomnomic between residents in the informal and the formal sections of 

the township; however, this did not differ between study arms. Additional detail about 

identification and mapping of neighborhoods has been presented elsewhere (Wechsberg et 

al., 2014). The sampling plan and power analyses account for the effect of neighborhood-

based recruitment on sample size. Intracluster correlations ranged from 0.01 to 0.04 for key 

study characteristics. The study’s Data Manager randomized each neighborhood to one of 

three arms using a computer-generated randomization sequence. We recruited between 6 and 

13 couples from each of the 30 neighborhood clusters. Participants were not blinded to the 
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intervention that they received. During their initial intake visit, all participants were 

scheduled to complete a follow-up interview approximately 6 months later. The mean 

number of days between completion of the second intervention session and the 6-month 

follow-up interview was 158 (median = 156). The study conforms to CONSORT guidelines 

for cluster randomized trials (Campbell et al., 2012; see Figure 1). The Institutional Review 

Boards at RTI International and at Stellenbosch University’s Faculty of Health Sciences 

granted ethical approval for the study.

2.2 Participant recruitment and enrollment

Field staff used community outreach to recruit couples (Wechsberg et al., 2014). First, staff 

approached men in shebeens and described the study. After obtaining verbal permission 

from men interested in the study, they screened men and their main partners at or near the 

shebeen. Gender-matched field staff screened men and women separately, with sufficient 

space apart from each other to maintain confidentiality and to ensure that they did not hear 

each other’s responses. Screening was conducted at the same time to avoid coercion. Staff 

then met to determine eligibility of the couple (Doherty et al., 2015; Minnis et al., 2015; 

Wechsberg et al., 2014).

Eligibility criteria for men included the following: 18 to 35 years of age; Black African; live 

in the targeted community; report drinking alcohol and frequenting shebeens at least weekly 

in the past 90 days; and report unprotected sex with their main partner in the past 90 days. 

Each partner had to independently report the following: being in the relationship for at least 

12 months; planning to stay together for at least another year; and that they did not intend to 

conceive a child in the next year. Consistent answers by both members of the couple 

provided confirmation that they were in a stable relationship.

At the baseline appointment, each partner provided informed consent, completed a face-to-

face interview, and completed biological testing for HIV and for alcohol and other drug 

(AOD) use. Although ample evidence supports conducting HTC with couples in South 

Africa to reduce HIV transmission (Minnis et al., 2015), each member of the partnership in 

this study received HTC separately by design. Interviews were conducted 90% of the time 

by field staff who were the same gender and ethnicity as the participants. Questionnaires 

were administered in English using Computer-Assisted Personal Interviewing (CAPI) 

technology. The questionnaire, the Revised Risk Behavior Assessment (RRBA; Wechsberg, 

1998b), has been used in previous studies with South African women (Wechsberg et al., 

2013a, 2010). Some questions on the RRBA were modified so that items were applicable to 

men and women. The adaptation of the RRBA used in this study was divided into 16 

sections. The primary topics covered by the sections included sociodemographic 

characteristics, AOD use, condom use and communication with main partner, sexual 

behavior, conflict and victimization, gender roles, HIV testing history, criminal history, and 

history of substance abuse treatment. Field staff was fluent in isiXhosa (the indigenous 

language) and translated phrases as needed. At each study visit, participants received 

refreshments and a grocery voucher valued at ZAR 100 (USD 11.50).
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2.3 Intervention arms

The intervention arms included (1) the comparison arm in which women received the WHC 

and men received HTC, (2) the WHC/MHC arm in which women received the WHC and 

men received the Men’s Health CoOp (MHC), and (3) the CHC arm (Wechsberg et al., 

2015). These interventions are based in social cognitive theory (Bandura, 1986) and the 

AIDS Risk Reduction Model and Ecological Perspective (El-Bassel et al., 2003), with an 

empowerment framework for women learning skills for harm reduction and negotiation 

(Wechsberg, 1998a). Peer leaders within the community delivered all three interventions 

using a manualized cue-card flip-chart in workrooms at the community libraries. All three 

interventions addressed the following: AOD use, harm reduction and AOD treatment; 

symptoms and signs of sexually transmitted infections; HIV risks and symptoms; safer sex 

practices and pleasuring each other; gender roles and gendered expectations about sex; 

effective communication and conflict resolution skills; dealing with stress; violence 

prevention; and role modeling for the community. Each intervention consists of a 3-hour 

workshop session that the peer educators delivered with interactive role-play exercises 

spaced one week apart, with two modules per workshop and with breaks in between. With 

the exception of men in the comparison arm, all sessions ended with participants developing 

action plans containing key messages and homework from their respective interventions.

2.3.1 Women’s Health CoOp intervention—Two of the intervention arms utilized the 

WHC for women participants, which has been described previously (Wechsberg et al., 

2013a; 2010). To ensure cultural and gender congruence with these communities and region, 

the WHC was modified slightly to include more visuals and to incorporate focus group 

participants’ voices from the formative phase findings (Wechsberg et al., 2013b). This 

adaptation also added more material about risks associated with drinking venues, 

reproductive organs, traditional versus modern gender roles with male partners, and 

activities to improve communication skills.

2.3.2 Men’s Health CoOp intervention—The MHC parallels the WHC’s format and 

duration, but it also includes elements from the Men as Partners (MAP) program, which was 

developed by Engender Health and the Planned Parenthood Association of South Africa 

(Peacock and Levack, 2004). The original MAP curriculum was designed to engage men in 

reducing gender-based violence by challenging their attitudes, values and behaviors, and by 

promoting positive sexual and reproductive health, including HIV prevention (Babor et al., 

2001). Several of the concepts and activities related to gender roles were integrated into the 

intervention.

2.3.3 Couples Health CoOp Intervention—The CHC extends the WHC by integrating 

essential components from Project Connect (El-Bassel et al., 2003; Wechsberg et al., 2015), 

an efficacious couples-based HIV intervention that has been used in other settings and 

populations (El-Bassel et al., 2014; 2011; 2010) and was adapted and pilot tested as 

descibed by Wechsberg et al. (2015). The CHC reinforced positive dimensions of couples’ 

relationships with skill-building exercises, particularly around communication and sexual 

expectations, and the use of a handbook that bolstered sessions with a commitment pledge 

and take-home activities that couples were asked to complete together. Although the content 
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material is the same relative to the other two interventions, this enhanced intervention 

presents the material with both a male and female facilitator in a dyadic nature along with 

communication exercises for the couples during the workshops and as a group.

2.4 Measures

2.4.1 Primary behavioral outcomes—The primary sex risk outcomes were consistent 

condom use and the number of unprotected vaginal sex acts during the past 30 days among 

participants who did not report consistent condom use. The primary outcome for alcohol use 

was heavy drinking.

At baseline, we classified participants according to their scores on the Alcohol Use 

Disorders Identification Test (AUDIT). Women with scores of 7 or more and men with 

scores of 8 or more on the AUDIT were classified as hazardous or harmful drinkers (Babor 

et al., 2001).

In the efficacy analyses, the models controlled for heavy drinking at baseline, defined as 

drinking 5 or more drinks on an occasion at least weekly. The outcome variable for alcohol 

use at follow-up was derived from the questions “How many days in the past month did you 
have 5 or more drinks containing alcohol?” for men and “4 or more drinks” for women. Men 

who reported drinking 5 or more drinks on 5 or more days in the past 30 days were classified 

as heavy drinkers. Similarly, women who reported drinking 4 or more drinks on at least 5 

days in the past 30 days were classified as heavy drinkers. We used these slightly different 

measures of heavy drinking at baseline and follow-up because the follow-up question was 

not originally included in the baseline questionnaire and because the AUDIT question is not 

gender sensitive.

2.4.2 Secondary biological outcome—HIV serostatus was determined by testing a 

finger stick blood sample using Unigold and Determine Rapid Tests. If either test was 

reactive (positive) or indeterminate, a confirmatory Reveal G3 Rapid HIV-1 Antibody Test I 

was performed. Participants were classified as HIV-infected if any two of the three test 

results were positive.

To calculate incidence rates, we computed person-time as the number of days between the 

baseline visit date and the 6-month follow-up visit date contributed by each participant who 

was not a prevalent case at the baseline visit. Prevalent cases were coded as having zero-

person time. Incident cases included participants whose HIV tests were nonreactive at 

baseline and were classified as HIV-infected at follow-up. One participant was excluded 

because her HIV test results at baseline indicated she was in the process of seroconversion.

2.5 Analysis

All analyses were stratified by gender. To test for equivalency and randomization across 

intervention arms, we compared the distribution of sociodemographic factors and behavioral 

risks using chi-square tests for categorical variables and t-tests for continuous variables. We 

performed the outcome analyses using an intent-to-treat approach, with participants 

analyzed on the basis of the intervention arm to which their neighborhood had been 

assigned, regardless of the number of intervention sessions attended. In preliminary 
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analyses, we applied multilevel modeling to adjust for the neighborhood clusters. We did not 

observe appreciable differences between methods that accounted for clustering (e.g., 

generalized estimating equations) versus those that did not (e.g., standard regression). 

Accordingly, to streamline the presentation of our findings, we opted for the more simplistic 

presentation on order to concentrate the focus on key findings. Analyses were not blinded.

Because the outcome for heavy drinking is binomially distributed, we performed logistic 

regression analyses that adjusted for heavy drinking at baseline to assess the intervention 

effects. We estimated the effects of the CHC arm on consistent condom use during every act 

of sexual intercourse in the previous 30 days and on the number of unprotected sex acts. We 

used zero-inflated negative binomial regression because (1) the variance of the outcome/

response variable was greater than the mean (therefore, Poisson regression was not 

appropriate), (2) visual inspection of the histogram revealed a large cluster of zeros and that 

the responses were overdispersed, and (3) the Vuong fit statistics, which compared the zero-

inflated negative binomial regression with standard negative binomial regression count (Hu 

et al., 2011), indicated the distribution was zero-inflated.

We assessed model fit across non-nested models using the Akaike information criterion 

(AIC). The analysis yielded a logit model predicting consistent condom use during vaginal 

sex and a negative binomial model predicting counts for participants whose outcome value is 

non-zero (i.e., the number of unprotected sex acts). Both odds ratios and incidence rate ratios 

(with 95% confidence intervals) are derived and reported separately. All models were 

adjusted for baseline condom use. Participants who reported not having sexual intercourse in 

the previous 30 days were excluded from the analysis (n = 10 women and n = 16 men).

We applied Poisson regression to compute HIV incidence rate ratios (IRR), comparing 

individuals in the CHC arm to each of the other two study arms. The models accounted for 

variability in person-time by treating it as an offset, which constrains the coefficient for each 

unit increase to the value one.

All statistical analyses used Stata Version 13 (StataCorp, College Station, TX).

3. RESULTS

A total of 36 neighborhoods were mapped and 30 neighborhoods were selected for 

randomization (Wechsberg et al., 2014). Of the 363 couples screened for eligibility, 31 

couples (8.5%) were not eligible and 32 couples (8.8%) did not complete the baseline visit, 

resulting in 300 couples (100 couples in each of the three intervention arms) who 

participated in the study. Ten couples recruited from two neighborhoods—both assigned to 

the comparison arm—outside of Khayelitsha were not included in the analysis.

3.1 Intervention dose and study retention

Intervention completion rates were high, with 99% of the couples in the CHC arm, 89% of 

the women and 75% of the men in the WHC/MCH arm, and 79% of the women in the 

comparison arm completing all the intervention sessions. Among the 290 couples (580 

individuals), we achieved 93.3% retention over 6 months (Figure 1). No extra effort was 
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made to track couples in any of the intervention arms, and all workshops, irrespective of 

study arm and target audience, were held in the community center workroom in their 

neighborhood.

3.2 Baseline characteristics of study participants

Characteristics of the sample by gender and intervention arm are shown in Table 1. At 

baseline, nearly all characteristics were balanced across the intervention arms for women 

and men.

At baseline, 29% of the women and 79% of the men were classified as hazardous or harmful 

drinkers. Significantly fewer women (19%) in the WHC/MHC arm met the criteria for 

hazardous or harmful drinking compared with the women in the comparison arm (36%) and 

in the CHC arm (33%). The prevalence of hazardous drinking did not vary for men across 

the study arms.

Among women and men, 10% and 36%, respectively, reported having multiple sex partners 

in the past 3 months, with some variation by intervention arm. Nearly all women (99.9%) 

and men (96%) reported that their main partner was the last person with whom they had sex. 

Among men, 26% reported that their last episode of vaginal sex was protected; this also 

varied significantly across intervention arms.

HIV prevalence was twice as high among women (26%) as men (13%) (OR=2.34; 95% CI: 

1.52, 3.59, not shown).

3.3 Primary outcomes

Intervention effects on heavy drinking differed by gender. Between baseline and 6-month 

follow-up, heavy drinking decreased significantly among women in the CHC arm and the 

comparison arm, and increased slightly in the WHC/MHC arm (Figure 2a). Relative to the 

comparison arm, women in the CHC arm were somewhat more likely to report heavy 

drinking (OR 2.47, 95% CI (0.64, 9.55)); however, the difference was not significant.

Heavy drinking among men decreased in all three arms (Figure 2a). Men in the CHC arm 

were half as likely to report heavy drinking at 6-month follow-up as men in the comparison 

arm (OR 0.47, 95% CI: 0.25, 0.89) (Table 2). There were no other significant differences in 

intervention effects in heavy drinking among men or among women.

Self-reported consistent condom use for all vaginal sex acts during the previous 30 days 

increased by 40, 50, and 54 percentage points among women in the comparison arm, the 

WHC/MHC arm, and the CHC arm, respectively (Figure 2b). The proportion of men 

reporting consistent condom use in the past 30 days increased in each intervention arm 

(Figure 2b). At 6-month follow-up, the men in the CHC arm were more likely to report 

consistent condom use (OR=2.66; 95% CI: 1.23, 5.76) (Table 2) compared with the men in 

the comparison arm. Among men who reported at least one sex act without using a condom, 

the men in the CHC arm had a lower rate of unprotected sex acts than the men in the 

comparison arm (IRR: 0.56; 95% CI: 0.38, 0.83) (Table 2).
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3.4 HIV incidence by gender and intervention arm

At 6-month follow-up, 21 participants (16 women and 5 men) seroconverted (not shown). 

The HIV incidence rates were 16.2 cases per 100 person-years (95% CI: 9.9, 26.5) among 

women and 4.2 cases per 100 person-years (95% CI: 1.8, 10.1) among men. HIV incidence 

among women differed by intervention arm: 5.9 per 100 person-years (95% CI: 1.5, 23.4) 

for the CHC arm, 26.6 per 100 person-years (95% CI: 13.8, 51.0) for the WHC/MHC arm, 

and 16.3 per 100 person-years (95% CI: 6.8, 39.2) for the comparison arm. HIV incidence 

was lower among the women in the CHC arm, relative to the WHC/MHC arm (IRR 0.22, 

95% CI: 0.04, 1.01), but not for the women in the comparison arm (IRR 0.36, 95% CI: 0.07, 

1.85). HIV incidence did not vary by study arm among men, in part because there were only 

five seroconversions over the follow-up period.

4. DISCUSSION

This study tested the efficacy of the Couples Health CoOp intervention on behavioral 

outcomes among couples in a low-income township in Cape Town, South Africa. Heavy 

alcohol use in combination with gender norms that disempower women increases HIV risk 

in couples (Wechsberg et al., 2013b). The study findings are consistent with previous studies 

demonstrating that the WHC reduces high-risk behaviors (Wechsberg et al., 2013a; 2010; 

2011). The lack of significant differences in sex risk behaviors among the women in the 

three study arms may be explained by the fact the women in each arm received the WHC or 

the CHC.

The findings suggest that couples-based interventions are important for HIV prevention 

among women. We found that when women and men received the intervention together, 

women had a lower incidence of HIV compared with when women received the intervention 

alone. This may be because the CHC intervention was efficacious in reducing men’s alcohol 

consumption and increasing men’s condom use. The explanation for this may rest in the 

skill-building exercises within the group, the exercises asked of the couple, and the 

homework given to strengthen the couple’s relationship in a more positive direction. The 

CHC intervention was associated with increased condom use for men as compared with the 

men in the comparison arm; yet, condom use did not significantly differ between the men in 

the CHC arm and the WHC/MHC arm. This suggests the need to further study if male 

partners can benefit from an intervention regardless of whether they receive it as a couple or 

in male-only groups.

4.1 Limitations

We conducted this study with a high-risk population in a densely populated low-income 

township, which may limit its generalizability to other lower risk populations. The 

behavioral outcomes are based on self-report, which can be subject to social desirability and 

poor recall. However, the RRBA has demonstrated adequate reliability (Wechsberg et al., 

2003). The intervention effects on HIV incidence should be interpreted cautiously because 

they are from a very small number (n=21) of incident cases and the study was not powered 

to detect this effect. Follow-up was limited to 6 months; consequently, the longer term 

sustainability of the intervention effects is not known.
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4.2 Future steps

The CHC intervention improved behavioral outcomes and reduced HIV incidence among 

women. These findings raise the possibility that couple-based HIV prevention interventions 

that combine shared activities as a dyad with separate activities for men and women may be 

particularly efficacious, which is supported by other analyses of women participants (Minnis 

et al., 2015). It is possible that even greater reductions in HIV incidence may be achieved by 

combining these behavioral interventions with biomedical interventions, such as 

antiretroviral therapy for infected partners (Cohen et al., 2011), pre-exposure prophylaxis for 

uninfected partners (Baeten et al., 2012), and vaginal microbicides (Karim et al., 2010). 

Further study regarding the scale-up of combination interventions in high-risk communities 

is essential to address HIV gender disparities in South Africa.
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Highlights

• Men in the couples arm were less likely to report heavy drinking at 6-months

• Men in the couples arm were more likely to report past-month consistent 

condom use

• Women tested at twice the prevalence of HIV (26%) as men (13%)

• At 6-months, HIV incidence was significantly lower among women in the 

intervention

• Couples-based interventions focusing on intersecting HIV risks can improve 

outcomes

Wechsberg et al. Page 13

Drug Alcohol Depend. Author manuscript; available in PMC 2017 October 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig 1. 
CONSORT diagram for cluster-randomized trial

Wechsberg et al. Page 14

Drug Alcohol Depend. Author manuscript; available in PMC 2017 October 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Wechsberg et al. Page 15

Drug Alcohol Depend. Author manuscript; available in PMC 2017 October 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig 2. 
a. Changes in heavy alcohol use* between baseline and 6-month follow-up interviews**, by 

intervention arm and gender

b. Changes in consistent condom use between baseline and 6-month follow-up interviews, 

by intervention arm and gender
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Table 2

Effect estimates of the Couples Health CoOp Study at 6-month follow-up for alcohol use and condom use

Men (n=258) Women (n=275)

Heavy drinkinga OR (95% CI) OR (95% CI)

  Comparison Ref Ref

  CHC 0.47 (0.25, 0.90) 2.55 (0.87, 7.48)

  WHC/MHC Ref Ref

  CHC 0.76 (0.40, 1.46) 1.85 (0.65, 5.24)

All sexual acts protected with condomb OR OR

  Comparison Ref Ref

  CHC 2.66 (1.23, 5.76) 0.78 (0.36, 1.72)

  WHC/MHC Ref Ref

  CHC 1.41 (0.70, 2.84) 0.86 (0.41, 1.77)

Number of unprotected sexual actsc IRR IRR

  Comparison Ref Ref

  CHC 0.56 (0.38, 0.83) 1.28 (0.78, 2.10)

  WHC/MHC Ref Ref

  CHC 0.88 (0.59, 1.33) 0.90 (0.58, 1.39)

Note. WHC/MHC = Women’s Health CoOp/Men’s Health CoOp; CHC = Couples Health CoOp; Comparison = WHC only; CI = confidence 
interval; OR = odds ratio; IRR = incidence rate ratio; Ref = referent

a
Multiple logistic regression models adjusted for heavy drinking at baseline.

b
Zero-inflated, negative binomial regression models adjusted for baseline levels of outcome. Each model estimates two components: ORs and 

IRRs.

c
Count of unprotected sexual acts among individuals who reported having sex without a condom at least once.
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