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Abstract In sub-Saharan Africa, 60 % of people living

with HIV are women and most are of childbearing age.

Alarmingly, seroconversion rates during pregnancy are

high and increase as pregnancy progresses, highlighting the

importance of increasing HIV-knowledge among pregnant

women and their partners. This study compared sexual risk

behavior, HIV knowledge and condom use pre- to post-

partum among South African couples (n = 239 couples)

randomly assigned to an intervention or an enhanced

standard of care with the PMTCT protocol at rural com-

munity health antenatal clinics. Consistent condom use and

HIV-related knowledge increased baseline to post-inter-

vention and was maintained at long term follow up post-

partum among participants in the intervention condition.

HIV knowledge mediated the relationship between the

intervention and consistent condom use. Results from this

pilot study provide support for the integration of HIV risk

reduction interventions for both women and men into

existing PMTCT services during and following pregnancy.

Resumen En el África subsahariana, 60 % de las perso-

nas viviendo con VIH son mujeres y la mayorı́a son de

edad que pueden tener hijos. Alarmantemente, las tasas de

seroconversión del VIH durante el embarazo son altas y

aumentan mientras el embarazo progresa, enfatizando la

importancia del conocimiento del VIH entre las mujeres

embarazadas y sus compañeros. Este estudio comparó la

conducta del riesgo sexual, conocimiento acerca del VIH, y

el uso de condones antes y después del parto entre las

parejas del Sur de Africa (n = 239 parejas) asignadas al

azar a una intervención o a mayor nivel de atención con el

protocol PMTCT en clı́nicas prenatales de la salud de la

comunidad rural. El uso consistente del condón y el

conocimiento acerca del VIH aumentó de lı́nea de base

para después de la intervención y fue mantenida por largo

tiempo en el cuidado postparto entre los participantes del

grupo de intervención. El conocimiento acerca del VIH

medió la relación entre la intervención y el uso consistente

del condón. Resultados de este estudio piloto proveé ayuda

para la integración entre la intervención de reducir el riesgo

para mujeres y hombres en los servicios PMTCT durante y

subsecuente al embarazo.

Keywords HIV knowledge � Sexual risk � PMTCT �
Couples � South Africa

Introduction

In sub-Saharan Africa, 60 % of HIV-infected patients are

women and most are of childbearing age [1, 2]. South

Africa is home to approximately 5.7 million people living

with HIV/AIDS, the highest HIV population of any coun-

try in the world [3]. Unplanned pregnancies (61 %) and

adverse pregnancy outcomes (e.g., preterm birth,
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spontaneous abortion) are relatively frequent in South

Africa [4]. Among women living with HIV, the heightened

potential for HIV transmission during pregnancy and

higher rates of miscarriage have been documented for over

a decade [5]. Moreover, seroconversion rates during

pregnancy are high and increase as pregnancy progresses

[6]. For instance, HIV prevalence rates among women in

rural Mpumalanga Province, South Africa in 2010 were

29.4 % [7], and the majority of women were diagnosed

with HIV during pregnancy [8]. Clearly, interventions to

promote safer sex to reduce transmission during pregnancy

are needed [9].

It is important to note that both women and men are at

increased risk of sexual transmission of HIV during pregnancy

due to biological, behavioral and psychosocial factors [9, 10].

For example, behavioral factors such as alcohol use [11] and

multiple sex partners increase the potential for sexual trans-

mission during pregnancy. In a recent South African study, the

proportion of mother-to-child transmission (MTCT) from

mothers who seroconverted following their initial antenatal

visit was 26 % [95 % confidence interval (CI): 22–30 %],

which may represent as much as 15,000 new infections

nationally per year [12]. Thus, maternal seroconversion late in

pregnancy is a significant contributor to pediatric HIV.

However, interventions are needed to address sexual risk

behavior during pregnancy to prevent MTCT, as well as

transmission between partners. Couples are less likely to use

contraception or condoms during pregnancy, and women may

also use the Lactational Amenorrhea Method or LAM (breast

feeding, baby under 6 months and non-menstrual) as a method

of contraception post-partum. Thus, both adherence to medi-

cation use for the prevention of mother-to-child transmission

(PMTCT) and prevention of sexual transmission continue to

represent a global challenge in combating HIV/AIDS [13].

HIV counseling and testing (HCT) is the standard of

care for women entering antenatal care in South Africa,

and male partners are offered voluntary HCT during this

period. While non-disclosure of HIV status has been

associated with an increased likelihood of unprotected sex,

previous studies in South Africa have suggested that

pregnancy may represent an opportunity to disclose sero-

status to sexual partners [14]. In fact, pregnancy offers a

window of opportunity to test both partners, encourage

disclosure and increase knowledge related to PMTCT and

safer sex. When integrated into the existing PMTCT

structure, these methods may also enhance overall PMTCT

uptake. The PartnerPlus intervention was designed to take

advantage of this opportunity, and to address risk reduction

during pregnancy and thereby reduce both MTCT and

transmission between partners during this vulnerable

period.

The PartnerPlus study compared the impact of a sexual risk

reduction intervention with an enhanced standard of care

among South African couples pre- and post-partum, and

explored the relationship of sexual risk behavior with condom

use and HIV knowledge. It was hypothesized that the inter-

vention would increase HIV and PMTCT knowledge, result-

ing in reduced sexual risk behavior during and following

pregnancy. It was anticipated that, if successful, the inter-

vention could be integrated into existing PMTCT programs as

a prevention strategy to reduce the potential for both sexual

and vertical transmission of HIV pre- and post-partum.

Methods

The PartnerPlus intervention is a comprehensive couples-

based PMTCT behavioral intervention that was conducted

in rural Mpumalanga Province, in northwest South Africa.

University of Miami Miller School of Medicine Institu-

tional Review Board (IRB-US), Human Sciences Research

Council Research Ethics Committee (HSRC-REC-SA) and

Mpumalanga Provincial Department of Health approvals

were obtained prior to the onset of the study. All partici-

pants provided informed consent prior to enrollment and

initiation of study related procedures.

Twelve antenatal clinics (ANCs) in South Africa’s Gert

Sibande and Nkangala districts in the province of

Mpumalanga were randomly assigned to receive a usual care

plus PartnerPlus intervention condition (Experimental) or a

usual care plus time matched health education sessions con-

dition (Control). Sites were matched based on community size

and HIV ANC rates; HIV ANC prevalence in the two districts

ranged from 30.3 to 35.3 %, based on district reports filed with

the SA Department of Health during 2010.

Participants were pregnant women C18 years of age who

had completed HCT. All women were pregnant, between 24

and 30 weeks gestation, and enrolled as couples with their

male partners (n = 478; 239 couples) from December 2010 to

June 2011. Participants were screened to verify their status as

primary sexual partners and both partners provided informed

consent. Participants were re-assessed immediately following

the intervention and followed-up 3 months post-partum. As

women were enrolled at 24–30 weeks gestation, post-partum

assessments were conducted at 4–5 months post-completion

of the 1 month intervention. Participants were provided with

food vouchers as incentives for attendance at assessments

(SAR50, *US$7 per session, SAR100, *US$14 per

assessment) (Fig. 1).

Intervention

The PartnerPlus intervention combined key elements of two

evidence-based interventions, the Partner Project, a couples’

behavioral HIV-risk reduction intervention [15–17], plus a
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medication adherence intervention designed to enhance

PMTCT uptake [18]. The PartnerPlus intervention

employed closed, structured, gender-concordant groups

limited to 10 participants per group. The intervention con-

sisted of four weekly, 90–120 minute sessions, which were

led by two trained lay counselors. The sessions emphasized

cognitive-behavioral skill building to improve communica-

tion as a sexual risk reduction strategy [18]. Communication

strategies taught in the sessions included sexual negotiation

and conflict resolution; information presented included STI/

HIV prevention and use of male and female condoms,

PMTCT adherence, medication adherence and gender-rele-

vant issues, including intimate partner violence (IPV) pre-

vention, male circumcision for HIV prevention and alcohol/

substance use and sexual risk. Participants were encouraged

to practice condom use and communication as ‘‘homework’’

with their partners and to share their experiences between

sessions to enhance group facilitated skill building.

Participants in the control condition attended four time-

matched group sessions, during which they viewed edu-

cational videos that addressed healthy living during preg-

nancy, i.e., alcohol use, nutrition, exercise, and diabetes

and hypertension prevention. Both conditions received the

SA PMTCT standard of care prevailing at the ANCs in

Mpumalanga Province, which required all women entering

antenatal care to be tested for HIV. All women were thus

tested between 4 and 5 months of pregnancy, prior to

enrollment.

Study Design and Data Collection

This pilot study used a randomized controlled trial design with

a 2 9 3 comparison (Experimental, Control 9 Time Point,

Baseline, Post-Intervention, 3 month post-partum follow-up).

Clinics were randomly assigned to condition in a 1:1 ratio and

provided either the PartnerPlus PMTCT intervention condi-

tion (six experimental sites) or the time-matched health edu-

cation sessions plus PMTCT, an enhanced standard of care

condition (six control sites). All treatment protocols were in

accordance with the South African Department of Health

Clinical Guidelines for PMTCT (2010). All assessments were

interview-administered by trained assessors in the partici-

pant’s preferred language (i.e., English, Swati, Zulu) to

include participants with limited literacy.

Measures

Assessment tools used in this study were modified using a

three step process outlined in a previous publication [18].

First, each scale was reviewed by the study team to assess

content validity of the items in the South African context and

to delete unnecessary items to reduce participant burden (e.g.,

item duplication across measures, items not relevant to the

study aims). Next, each scale item was reviewed by the team

for reliability, to ensure that the item was understandable (e.g.,

poorly worded items were deleted or revised to enhance

clarity). Finally, the combined scales were tested with asses-

sors from the local setting who provided additional feedback

on item clarity during role play assessments (e.g., items were

revised that were confusing or difficult for the participants to

understand).

Demographics

Age, educational level, employment status, household and

personal income, residential status (urban or rural), eth-

nicity, HIV status, HIV partner status, marital status/cur-

rent partner status, cohabitation status, number of children

and children’s serostatus (if known) were collected. HIV

serostatus was obtained from clinic records.

Sexual Activities Questionnaire

This measure was adapted from the Sexual Risk Behavior

Assessment Schedule (SERBAS) [19], which utilized a

Likert scale to assess the frequency of vaginal, oral and

anal intercourse in the past month with both primary and

other partners. The measure also assessed frequency of

sexual barrier use, HIV status disclosed by partner(s), and

frequency of alcohol and drug use prior to the initiation of

sexual activity. Cronbach’s a for this study sample was .71

for women and .68 for men.

Enrolled
n = 480

HIV Testing at 
32 Weeks 
Pregnancy 

n = 206 Women

Post-Intervention 
Assessment 

n = 240

Dropped out n = 2
-Found Employment

Excluded n = 1131
-<24 / >30 weeks pregnant
-Non-primary sexual partner
-Did not complete HCT

PartnerPlus 
Intervention 

n = 238

Enhanced 
Standard of Care

n = 240

Screened
n= 1611

Randomization
(Clinic)

Baseline
n = 478

Session 1
n = 185

Session 1
n = 198

Session 2
n = 188

Session 2
n = 201

Session 4
n = 174

Session 3
n = 184

Session 4
n = 192

Session 3
n = 197

3-Months Post-
Partum 

Assessment
n = 215 

1 Week Post-
Partum DBS 

Testing
n = 25 HIV+ 

Women

Post-Intervention 
Assessment 

n = 238

3-Months Post-
Partum 

Assessment
n = 238

Fig. 1 CONSORT participant flow diagram (Participant values are

mixed male and female genders unless noted)
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Sexual Diary

This measure assessed the number of occurrences of sexual

intercourse and number of male and female condoms used,

if any, for each day of the week. The rate of condom use

was calculated from the 7 day data as a percentage; the

7 day measure was used to obtain more accurate recall.

The type of condom used was assessed using pictorial

representations of male and female condoms distributed in

the intervention.

HIV and PMTCT Knowledge

Knowledge concerning HIV transmission, condom use for

prevention, PMTCT and HIV/AIDS were assessed using 13

items adapted from the Brief HIV PMTCT Knowledge

questionnaire [20, 21]. The HIV and PMTCT knowledge

test was scored for the number of correct responses (Yes,

No), with Don’t Know responses scored as incorrect

(score = 0); possible range of scores 0–13 were expressed

as the percentage correct. The HIV and PMTCT knowledge

test demonstrated high internal consistency; Cronbach’s a
across samples ranged from .75 to .89.

Communication

A modified version of the Conflict Tactics Scale [22] was

used to assess communication style. Participants indicated

the frequency of each type of communication used in the

past month. Participants’ scores were combined into two

subscales: constructive communication (e.g., negotiation,

discussing problems, working out solutions, getting more

information) and negative communication (e.g., verbal

aggression, insulting, sulking, stomping, spitefulness).

Statistical Analyses

Sexual risk behavior was analyzed using univariate and

bivariate analyses (i.e., frequencies, v2 tests of indepen-

dence, McNemar’s test and t tests) to examine sexual

activity, condom use, alcohol and drug use and sex outside

the primary relationship. Due to the non-normal distribu-

tion of condom use, participants’ condom use percentage

was dichotomized into consistent (i.e., 100 % of the time)

and inconsistent (i.e., \100 % of the time). Because

agreement on consistent condom use was highly inter-

related within the couple (Cohen’s j = .77, p \ .001),

condom use was treated as a between-dyads variable, using

the dyad as the unit of analysis. Analyses of condom use

were restricted to those couples who had been sexually

active within the week preceding assessment.

Data from the HIV and PMTCT knowledge test was

negatively skewed, and a reflection and square root

transformation was applied. Knowledge scores were thus

reversed, so that lower scores represent higher knowledge.

Knowledge was tested using repeated measures ANOVA.

All participants attending sessions completed the HIV and

PMTCT knowledge measure. While agreement on HIV and

PMTCT knowledge was inter-related within the couple

(Intra-class correlation = .49, p \ .001), knowledge was

not treated as a between-dyads variable. The individual was

used as the unit of analysis because HIV knowledge is

unique to the individual, and not a dyadic construct, as the

intervention condition provided HIV knowledge in separate

gender concordant groups.

Mediation was analyzed according to Baron and Kenny’s

four step process [23] as revised by Shrout and Bolger [24].

Effects were estimated using traditional regression tech-

niques, however, estimation and testing of the amount of

mediation (i.e., indirect effect) was conducted using boot-

strapping, in accordance with Shrout and Bolger’s recom-

mendation. Bootstrapping was performed 1,000 times for

each analysis using an SPSS macro (INDIRECT) developed

by Preacher and Hayes [25]. The resulting estimated indirect

effect is presented along with a bias-corrected 95 % CI. As

noted by Shrout and Bolger, bootstrapping is a non-para-

metric technique and statistical significance of the estimated

indirect effect is indicated by a CI that does not include zero.

Self-reported condom use for the past week at follow-up

was chosen as the outcome for mediation analysis. The

predictor for all analyses was condition assignment

(intervention vs. enhanced standard of care). Potential

mediators were selected and examined due to relevance to

the outcome of sexual behavior. All mediators were con-

tinuous variables, from which scores representing change

throughout the study were computed by subtracting base-

line values from follow-up values. Analysis of mediation

was conducted at the individual level.

Additionally, moderation of the relationship between

condition and consistent condom use was assessed. Inter-

action terms between the predictor (condition) and the

moderator were tested for statistical significance in models

containing main effects of the predictor and the moderator.

All statistical analyses were conducted using IBM SPSS

v.19.

Results

Sample Characteristics

Participants (n = 478; 239 couples) ranged from 18 to

53 years old, averaging 28. Most were unemployed

(n = 344; 72 %), and living in rural areas (n = 340;

71 %). Nearly one-third reported no income other than

social grants (n = 147; 31 %). Most (n = 253; 53 %) had

482 AIDS Behav (2013) 17:479–487
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less than 12 years of education. Table 1 details demo-

graphic characteristics by condition assignment.

At baseline, 76 of 239 women were HIV seropositive.

Six women seroconverted between entry to antenatal care

and 32 weeks gestation HIV testing, representing a total of

82 HIV-positive women (34 %) at post-intervention. Sev-

enty six percent of males (n = 182) had tested for HIV at

study entry, increasing to 81 % at follow up (n = 208).

Though there was no requirement for men to test, 16 %

(n = 38) of men were confirmed HIV seropositive at

baseline, and 18 % (n = 43) at follow up (see Table 1). At

follow up, among those women and men who were sero-

positive, just over half (43 women, 57 %; 21 men, 54 %)

had disclosed their serostatus to their primary partner.

Sexual Risk Reduction

At baseline, 159 (67 %) couples reported sexual activity

in the past week. At 3 months post-partum follow-up, this

number decreased to 117 (49 %), with 81 (34 %) couples

reporting sex at both baseline and follow up. Because

agreement on consistent condom use within the dyad was

very high (Cohen’s j = .77, p \ .001), condom use was

analyzed as a between-dyads variable. Couples were

classified as consistent condom users if both members

reported using a condom 100 % of the time during sex

(24 %, n = 38 couples at baseline) or inconsistent con-

dom users if at least one member reported less than

100 % condom use (76 %, n = 121 couples at baseline).

At baseline, there was no difference in consistent condom

use by condition (27 % of couples in the intervention

condition, 21 % among controls, v2 = .62, p = .43). At

post-intervention, the percentage of couples reporting

consistent condom use increased in the intervention con-

dition (27–60 %, McNemar’s test, p = .007), with the

control condition reporting no change in consistent con-

dom use (21–20 %, McNemar’s test, p = .75). From post-

intervention to 3 month post-partum follow-up, neither

condition demonstrated a significant change in consistent

condom use (McNemar’s test, p [ .05), resulting in a

final rate of 43 % consistent condom use among couples

in the intervention condition and 33 % among controls

(see Table 2).

Table 1 Demographics by condition and HIV serostatus by gender

Characteristic Total

N (%) or

Mean (SD)

Intervention

n = 238

Control

n = 240

t/v2 p

Age 28.2 (7.1) 28.3(6.8) 28.1(7.4) .27 .79

Personal Income (Rand, per month) 1,727 (2,138) 1,549 (1,696) 1,887 (2,466) 1.2 .26

Living on social grants?

Yes 147 (31) 81 (34) 66 (28) 2.4 .12

No 331 (69) 157 (66) 174 (73) .57 .45

Employment

Unemployed 344 (72) 175 (74) 169 (70)

Employed 134 (28) 63 (27) 71 (30)

Education 2.7 .10

\Grade 12 253 (53) 135 (57) 118 (50)

Grade 12 or more 225 (47) 103 (43) 122 (51)

Residence 8.3 .004

Rural 340 (71.1) 155 (65) 185 (77)

Urban 138 (28.9) 83 (35) 55 (23)

HIV serostatus Men

n = 239

Women

n = 239

Baseline

Positive 38 (16) 76 (32)

Negative 144 (60) 163 (68)

Did not test 57 (24) 0 (0)

Post-intervention

Positive 43 (21) 82 (35)

Negative 165 (69) 124 (52)

Did not test/re-test 31 (10) 33 (13)
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At baseline, 10 % of women (n = 24) and 18 % of men

(n = 42) reported having sex with someone other than

their primary partner within the last month. The frequency

of sex outside the primary relationship was greater in the

control condition than the intervention condition (v2 = 8.3,

p = .004). At post-partum follow up, the frequency

decreased to 2 % of women (n = 5) and 13 % of men

(n = 29), and there was no longer a difference between

conditions (v2 = 1.0, p = .31).

At baseline, 68 men (29 %) and 42 women (18 %) reported

drinking alcohol or using drugs within 1 hour before having

sex, decreasing to 18 men (8 %) and 31 women (14 %) at

follow-up. The frequency of reported alcohol consumption or

drug use before sex was the same between conditions at

baseline (v2 = .6, p = .44), but was higher in the control

condition (14 %) than the intervention (6 %) (v2 = 10.6,

p = .001) at 3 months post-partum follow-up. Participants in

both conditions reduced their alcohol or drug use within

1 hour of having sex (McNemar’s test, experimental condi-

tion p \ .001, control p = .03).

HIV and PMTCT Knowledge

At baseline, HIV and PMTCT knowledge scores were

similar by condition (t(476 df) = 1.05, p = .30). A repe-

ated measure ANOVA was used to assess changes in

knowledge across the study; Table 3 presents the results of

this analysis. There was a significant time by condition

interaction such that participants in the intervention con-

dition increased their knowledge, while those in the stan-

dard of care did not (F(1, 451) = 23.52, p \ .001).

Mediation Analysis: HIV and PMTCT Knowledge,

Condition and Condom Use

Number of study sessions attended and changes in HIV and

PMTCT knowledge, constructive communication, and nega-

tive communication were tested as potential mediators of the

relationship between condition and consistent condom use.

The results are presented in Table 4. In summary, only

changes in HIV and PMTCT knowledge mediated the rela-

tionship between the intervention and consistent condom use.

The coefficient for the total effect (unmediated relationship, or

c path) of condition on condom use was .58 (OR = 1.8, 95 %

CI = 1.1, 3.0), indicating that participants in the intervention

condition were 1.8 times more likely to consistently use

condoms at follow-up. The effect of condition on knowledge

(a path) was 1.79, suggesting that participants in the inter-

vention condition improved by an average 1.79 points more

than controls on the HIV and PMTCT knowledge scale.

Finally, the effect of knowledge on consistent condom use

(b path, holding the total effect of the intervention on condom

use constant) was .17 (OR = 1.2, 95 % CI = 1.1, 1.3), indi-

cating that one point of improvement in HIV and PMTCT

Table 2 Sexual risk behavior by condition over time

Measure Intervention Control v2, p
n (couples) (%) n (%)

Consistent condom use (past 7 days)

Baseline

n = 159 couples reporting sex in past week

21 (27) 17 (21) .62, .43

Post-interventiona

n = 94 reporting sex in past week

29 (60) 9 (20) 16.3, \.001

Follow-upb

n = 117 reporting sex in past week

28 (43) 17 (33) 1.32, .25

Intervention Control

n (individuals) (%) n (%) v2, p

Sex with non-primary partner (past month)

Baseline 22 (9) 44 (18) 8.3, .004

Follow-upc 15 (6) 19 (9) 1.0, .31

Alcohol or drugs before sex (past month)

Baseline 51 (22) 59 (25) .06, .44

Follow-upd 15 (6) 34 (14) 10.6, .001

a Within conditions, McNemar’s test was used to test for change over time. Condom use increased in the experimental condition (p = .007) but

not within controls (p = .75)
b McNemar’s test, experimental condition p = .90, control p = .95
c McNemar’s test, experimental condition p = .32, control p = .02
d McNemar’s test, experimental condition p \ .001, control p = .03

484 AIDS Behav (2013) 17:479–487

123



knowledge across the study was associated with a .2 increase

in odds of consistent condom use at follow-up. All relation-

ships were statistically significant.

The direct effect of the intervention on condom use, when

including knowledge (c0 path), was .29 (OR = 1.3, 95 %

CI = .8, 2.3). This drop in the odds ratio (from 1.8 to 1.3)

indicated that knowledge was a partial mediator of the rela-

tionship between the intervention and condom use. Boot-

strapping analysis resulted in an estimated indirect effect (ab

path) of .31 (95 % CI = .10, .63), representing the ‘‘amount’’

of mediation that occurred. Because the CI does not include

zero, the Additionally, age, HIV serostatus, gender, and living

with spouse were tested as potential moderators of the rela-

tionship between condition and consistent condom use. No

moderators were significant (Fig. 2).

Discussion

This study compared the impact of the PartnerPlus inter-

vention and an enhanced standard of care on sexual risk

behavior from pre- to post-partum among South African

couples and examined the relationship between sexual risk

behavior, condom use and HIV and PMTCT knowledge.

Results indicated that women and men who participated in

the intervention reported both increased and sustained

condom use and knowledge at 3 months post-partum.

Results also indicate that among pregnant women and their

primary male partners, rates of HIV testing and disclosure

increased following participation in a couples-based sexual

risk behavior intervention implemented during pregnancy.

Participants in both conditions demonstrated only

modest HIV and PMTCT knowledge at the onset of study

participation. Those in the intervention condition increased

their HIV- and PMTCT-related knowledge, whereas those

participants in the enhanced standard of care condition did

not achieve the same gains. Improving HIV and PMTCT-

related knowledge among pregnant women and their pri-

mary sexual partners may be of significant benefit to

overall health both for the couple and their unborn child.

Participants in the intervention increased and sustained

rates of consistent condom use, while similar improvements

were not achieved among participants in the enhanced stan-

dard of care. These findings lend support for the delivery of the

PartnerPlus intervention as a strategy to reduce risk among

couples during pregnancy, and highlight the potential to

integrate couples’ sexual risk reduction programs within

existing PMTCT services to promote consistent sexual barrier

usage. It is particularly important to highlight the mediating

role of HIV and PMTCT knowledge in the intervention’s

effect on consistent condom use. Future interventions focused

on condom use during pregnancy should emphasize educating

patients on HIV- and PMTCT-related knowledge. In addition,

as disclosure increased in the intervention condition, it is

possible that HIV serostatus disclosure may influence sexual

behavior. Essentially, the relationship between HIV and

PMTCT knowledge and condom use may be viewed as a

gateway to reduced sexual risk behavior.

This study found many men in both conditions tested

during their partners’ pregnancy, which may be indicative

Table 3 HIV and PMTCT knowledge at baseline and follow-up

Baseline Follow-up F(1,451 df) p

HIV and PMTCT knowledgea

Time 1.84 (.45) 1.83 (.54) .08 .79

Intervention Control F(1,451 df) p
m (SD) m (SD)

Condition 9 time 23.52 <.001

Baseline 1.85 (.44) 1.83 (.46)

Follow-up 1.70 (.42) 1.96 (.62)

Knowledge scores are reverse-coded, with lower scores indicating

higher knowledge
a Due to negative skew, knowledge scores were reflected and square-

root transformed

Table 4 Mediation analyses

Mediator (M) IVa to M

b (SE)

M to DVa IV to DV (IV to DV)0 Indirect effect 95 % CI

a b cb c0 b ab = c - c0

# Sessions attended -.15 (.11) .27 (.16) .58 (.26)* .65 (.26)* -.04 (-.18, .01)

HIV knowledge 1.79 (.29)*** .17 (.06)** .58 (.26)* .29 (.28) .31 (.10, .63)

Constructive communication .28 (.17) .16 (.10) .58 (.26)* .54 (.26)* .05 (-.01, .19)

Negative communication -.26 (.29) -.05 (.06) .58 (.26)* .57 (.26)* .01 (-.01, .10)

Mediation is indicated when c0 is reduced compared to c; significance is indicated by an indirect effect that is different from 0

* p \ .05; ** p \ .01; *** p \ .001
a Independent variable (IV) = condition (intervention vs. control), dependent variable (DV) = consistent condom use in past week at follow-up

(n = 252)
b c represents the effect of the IV on the DV, c0 represents the effect of the IV on the DV after the mediator has been controlled

AIDS Behav (2013) 17:479–487 485

123



of an increased knowledge associated with health benefits

of knowing one’s serostatus. By follow up, of those men

and women who tested seropositive, just over half had

disclosed their HIV status to their primary sexual partner.

For women, however, no change in disclosure was noted,

perhaps due to the fact that women may have more to lose

by disclosure to their partners [26]. Non-disclosure of HIV

serostatus among couples continues to be a pervasive

problem and is well documented in the literature [27, 28].

Behavioral interventions aimed at increasing communica-

tion among couples may be useful to address HIV disclo-

sure, using strategies such as role-playing, to enable

women and men to practice disclosing in a safe environ-

ment prior to disclosing to their partner at home.

It is important to note that while condom use increased in

the intervention condition and the six seroconversions

occurred only in the control condition, the differences in

seroconversion rates are not necessarily causally related to

condition assignment, HIV and PMTCT knowledge or con-

dom use. Women who seroconverted during study enrollment

may have been infected prior to entry in ANC care and in the

‘‘window period’’ prior to detection of HIV antibodies.

However, during pregnancy, many couples discontinue con-

traception, resulting in decreased condom use [29, 30]. Recent

studies [9] have found the increased risk of transmission to

women during pregnancy to be associated with reduced con-

dom use rather than with biological changes associated with

pregnancy. It was noted that when controlling for behavioral

change (e.g., decreased condom use), the increased risk

associated with pregnancy was no longer statistically signifi-

cant. However, among men, the risk of infection during

pregnancy remained heightened due to biological changes,

even when controlling for decreased condom use. It is there-

fore essential to identify methods to increase condom use

during pregnancy, and future risk reduction studies should

continue to assess their impact on seroconversion rates among

both pregnant women and their male partners.

This study had several limitations. First, the study used a

purposeful sample, which may indicate differences between

couples who chose to enroll and those who did not. Second,

sexual behavior data relied on self-report and therefore con-

dom use reports should be interpreted with caution. Third, as

HIV knowledge and condom use were non-independent

within couples, mediation results may have been biased by the

use of individual-level scores. Fourth, the funding period for

this pilot study was relatively brief (i.e., 1 year), which pre-

cluded enrolling a larger sample, as well as conducting a

longer term follow-up. Finally, while earlier studies among

non-pregnant women found male involvement to be more

effective in increasing condom use in couples [15], male

participation with women enrolled in ANC care may be more

difficult to achieve without the food voucher incentives uti-

lized. Future studies should test intervention sessions without

incentives to assess its impact on male uptake, as the potential

for limited male participation may reduce the cost effective-

ness of a couples program.

Conclusions

The PartnerPlus intervention successfully increased and sus-

tained HIV- and PMTCT-related knowledge and condom use

among pregnant couples in South Africa. In particular,

increased knowledge associated with the intervention pre-

dicted consistent condom use. Results from this study high-

light the continued need for targeted HIV risk reduction

interventions for couples during pregnancy and lend support

for their integration within the PMTCT protocol, to enhance

the adoption and maintenance of sexual health behaviors

among this vulnerable population. Improving HIV and

PMTCT knowledge and consistent condom use among

pregnant women and their primary sexual partners may

thereby enhance prevention inroads at the individual, couple,

family and community levels.
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