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Abstract

The aim of this study was to describe sexual risk behavior among 239 couples during pregnancy 

and to examine the relationship of sexual risk behavior with HIV serostatus and intimate partner 

violence. One-third (31.8 %) of pregnant women and 20.9 % of male partners were HIV positive. 

HIV risk factors included lack of knowledge of partners’ HIV serostatus, unprotected sexual 

intercourse and multiple sexual partners. Among men, multivariate logistic regression identified 

awareness of HIV negative partner status, multiple sexual partners and low levels of partner 

violence and among women Zulu or Swati ethnicity were associated with unprotected intercourse. 

HIV positive concordance was associated with protected sex and in multilevel analysis of couples 

HIV positive status and awareness of the partner’s HIV positive status were associated with 

protected sex. High levels of HIV risk behaviour was found among couples during pregnancy 

calling for HIV risk reduction interventions.
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Background

Though male to female transmission of HIV has been estimated as 2.3 times greater than 

female to male transmission [1, 2], the risk of HIV acquisition rises for both men and 

women during pregnancy [3]. This change is likely to be due to both sexual risk behaviours 

and to hormonal changes affecting the genital tract mucosa or immune responses [3, 4]. In 

fact, previous studies found the increased HIV-1 risk (7.35 vs. 3.01 during HIV pregnant 

and non-pregnant periods) was attenuated after adjusting for sexual behavior and confounds 

[3]. However, the risk of female to male transmission was 3.46 versus 1.58 when comparing 

pregnant and non-pregnant female partners, the risk was not attenuated by behavior or 

confounds. Thus, elevated risk of HIV-1 acquisition during pregnancy appears to be 

explained by both behavioral and biological factors [3]. Finally, in addition to the risk of 

HIV transmission from mother to child, there is also an association between adverse 

pregnancy outcomes and HIV seropositive status (stillbirth, spontaneous abortion, OR 3.91, 

4.05, respectively, [5]; infant mortality, OR 3.69, [6]).

Sexual intercourse frequency has been found to decrease in the third trimester of pregnancy 

[7–9]. For example, among Thai pregnant women during each trimester, most women had 

the coital frequency of 0–1 times per week (76.7, 82.5 and 92.5 %, respectively), followed 

by 2–3 times a week (18.3, 16.7 and 7.5 %, respectively) and more than 3 times a week (5, 

0.8 and 0 %, respectively). However, in Cape Town, South Africa, while pregnant women 

had fewer male partners compared to non-pregnant women in the previous 6 months, they 

also reported less condom use and were less likely to request that their partners use condoms 

[10]. Similarly, in Rakai, Uganda, condom use was found to be less consistent during 

pregnancy [4]. In fact, among couples that associate condom use with contraception rather 

than risk reduction, sex may be more likely to be unprotected throughout pregnancy, greatly 

increasing the risk for HIV transmission, with women engaging in more HIV risk behavior 

overall [11]. Finally, among HIV serodiscordant or concordant couples, the desire to 

conceive may lead to risky behaviour despite knowledge of serostatus [12]. In Cape Town, 

over 30 % of HIV positive women and 65 % of HIV negative men attending public sector 

clinics reported an interest in having additional children, and in Johannesburg, 60 % of HIV 

positive women had plans to conceive in the next year, while in both groups, most had never 

had a conversation with a health care worker on this issue [13]. Individuals may tend to 

overestimate their spouse’s, as well as their own risk of having HIV [14]. While marital 

infidelity is the most important correlate of overestimation of individual and spousal HIV 

risk, during pregnancy, concerns regarding partners’ HIV status may be superseded by the 

reduced need for contraception.

In sub-Saharan Africa, domestic physical violence has been associated with HIV infection 

[15], and a significant overlap exists between women who are seropositive and those who 

are battered [16]. The ability to negotiate safer sex is key to controlling transmission and 

perceived power within the relationship has been associated with condom use among 
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women [17], and with condom decision making [18]. In fact, antenatal women with violent 

or controlling male partners were found to be at increased risk of HIV infection, and at risk 

of having risky sexual practices imposed upon them [19]. Transmission rates may be highest 

between primary partners [20].

The aim of this study was to describe sexual risk behavior among couples during pregnancy 

in rural South Africa, and to examine the relationship of sexual risk behavior with HIV 

serostatus and intimate partner violence.

Methods

Sample and Procedure

This study recruited 239 couples (n = 478 individuals) from 12 community health centres 

(about 20 couples per clinic) in Nkangala and Gert Sibande health districts, Mpumalanga 

province, South Africa. Women participants were pregnant women (24–30 weeks gestation) 

age 18 and older who had received HIV counselling and testing (HCT) at the antenatal care 

clinic and men participants were aged 18 or older with an enrolled pregnant partner. At the 

antenatal care clinic, following HCT, participants were informed about the study and 

referred for participation if interested. Following initial contact with prospective 

participants, study staff obtained a medical and social (couple) history to determine initial 

eligibility for the study. Couples were interviewed separately for couple eligibility [21], and 

were asked a short series of rotating questions related to couple-specific issues e.g., “who 

sleeps next to the window? What colour is your blanket?” Staff compared responses to 

access couple responses and qualify or disqualify couples at this point. Couples meeting 

basic study criteria were invited to provide and sign the Informed Consent form. Participants 

then completed a baseline psychosocial and behavioural assessment. All questionnaire data 

were obtained by being read to the participants to eliminate potential confounds related to 

literacy. Participant assessments included both biological (clinic data) and psychosocial 

assessments. Participants received R100 for the assessment for time and transportation.

The study received ethical approval from the Human Sciences Research Council Research 

Ethics Committee (Protocol REC No. 1/18/08/10), the University of Miami Miller School of 

Medicine (Protocol No. 20100555), the National Institute of Allergies and Infectious 

Diseases and the Provincial Department of Health of Mpumalanga, South Africa.

Measures

Biological Assessment

Clinic data: Results of the HIV test for women and for male partners.

HIV knowledge was assessed with 12 items adapted from a reported measure [22, 23] and 

reflected information about HIV transmission, condom use, and AIDS-related knowledge 

and were responded to Yes, No, or Don’t Know. The HIV knowledge test was scored for the 

number of correct responses, with Don’t Know responses scored as incorrect (=0), and the 

possible range of scores 0 to 12 expressed as the percentage correct. The HIV knowledge 

test demonstrated heterogeneous item content; Cronbach’s alpha (α) was 0.54 for this study 
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sample. The data from the HIV knowledge index were positively skewed which may explain 

the low consistency. The HIV knowledge index was recoded into low (scores 4–8), medium 

(scores 9–10) and high (scores 11–12).

Scales used in this study were modified using a three step process. First, each scale was 

reviewed by the entire team to assess the content validity of the items in the South African 

context, and to delete unnecessary items to reduce patient burden, e.g., item duplication 

between 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 assessors from the local setting, who provided additional feedback on item clarity 

during role play assessments, e.g., items were revised that were confusing.

Sexual risk was assessed with a 16-item scale adapted from the Sexual Risk Behavior 

Assessment Schedule [24] which assessed the number of unprotected vaginal and anal 

intercourse occasions (i.e. with or without condom use) by partner type (main vs. non-main 

partners), number of partners, and gender of partners for 1-month prior to each assessment, 

using timeline-follow back type cues for recall. Cronbach α for this scale for women was 

0.71 and for men 0.68 in this sample.

Sexual barrier use was assessed by sexual diary. Responses indicated for each day of the 

week occurrence of sexual intercourse and type of sexual barrier method used, if any.

Sexual diary data represented an assessment of sexual behavior and condom use over a 7 

day period, while sexual risk behavior data captured a 1 month period assessing types of 

behavior (e.g., vaginal, anal sex, multiple partners). For the purposes of condom use, the 7 

day data was selected due to the anticipation of more accurate recall.

Intimate partner violence was assessed using a modified 17-item version of the conflict 

tactics scale (CTS) [25]. The CTS measures the extent to which current or previous partners 

in a dating, cohabiting, or marital relationship have responded to conflict using negotiation, 

verbal aggression or violence. Negotiation is assessed with three items, e.g., “Discussed an 

issue calmly”; Verbal aggression is assessed with seven items, e.g., “Insulted or swore at 

him/her”; Minor violence is assessed with three items, e.g., “Throw something at him/her.” 

Severe violence is assessed with six items, e.g., “Kicked, bit, or hit him/her with a fist” [26]. 

Response options ranged from 0 = Never to 1 = ever done in the last month; subscales were 

scored by adding each response category code value. Cronbach’s alpha (α) for the CTS was 

0.87 for this study sample. For the purposes of the current study, the CTS was adapted to 

address only violence experience in the last month which related directly to the couple under 

consideration.

Statistical analyses

The IBM statistical software Statistical Package for Social Sciences (SPSS version 19.0 for 

Windows; Chicago, IL, USA) was used for data analyses. Pearson χ2 and Student t tests 

were used for analysis of proportions. Bivariate analysis and multivariable logistic 

regressions were used to investigate associations between the predictor variables and the 
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outcome, non-condom use (coded as 0, 1). Non-condom use was calculated as not having 

had any protected sexual intercourse in the past 7 days, based on the sexual diary. The 

factors that were found to be significant in the bivariate analysis were first included into a 

full model. Associations were considered significant at P < 0.05. In addition, due to the 

interdependence within dyads, mixed multilevel modelling (MLM) was used for the 

analyses unless otherwise specified, in which the condition or dyad was the upper level of 

the hierarchy in the model from which the predictor “condition” was drawn, and the 

individual was the lower level, from which the outcome variable was drawn (“unprotected 

sex”) as well as the remaining predictors (“alcohol and drug use, intimate partner violence”). 

Categorical variables were effects coded (recoded as 1, −1: serostatus, alcohol and drug use) 

and continuous variables were grand mean centered (the grand mean was subtracted from all 

predictor scores: violence) for MLM analyses.

Results

Sample Characteristics

The age of the study participants was on average 28.2 years (SD = 7.1), ranging from 18 to 

53 years. Male partners were significantly older, better educated, employed, receiving a 

salary, and had a higher income than female partners. Most participants resided in rural 

areas (71.1 %), were Zulu and Ndebele ethnicity and had on average 1 child (SD = 1.2) (see 

Table 1).

Sexual Behaviour and HIV Serostatus

Medical record abstraction confirmed that almost one-third (31.8 %) of the pregnant women 

were HIV positive, while 20.9 % of their male partners were HIV positive, with 

approximately two-thirds acknowledging their serostatus to study assessors. Almost half of 

the women (46.9 %) were not aware of the HIV status of their male partner, while only 14.2 

% of the men did not know the HIV status of their female partners. The average number of 

sexual acts in the previous week was 2.8 (SD = 3.0), 51.9 % of the male and 47.7 % of the 

female partners had at least one incident of unprotected sexual intercourse in the past week, 

and 17.6 % of the men and 10.0 % of the women participants indicated that they had had sex 

with someone else (not their primary partner) in the past month. Almost one-third (27.7 %) 

of the men and 16.7 % of the women had used alcohol before having sexual intercourse in 

the past month (see Table 2).

Associations Between Unprotected Sex, HIV Serostatus, Sexual Partnering and Intimate 
Partner Violence

In bivariate analysis among men of Swati ethnicity, being HIV negative, awareness of HIV 

negative partner status, having multiple sexual partners in the past month and low minor 

partner violence were associated with unprotected intercourse in the past week, while in 

multivariate unconditional logistic regression, awareness of HIV negative partner status, 

having multiple sexual partners in the past month and low minor partner violence were 

associated with unprotected intercourse in the past week.
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In bivariate analysis among women of Swati ethnicity, being HIV negative and awareness of 

HIV negative partner status were associated with unprotected intercourse in the past week, 

while in multivariable unconditional logistic regression only being of Zulu or Swati 

ethnicity were associated with unprotected intercourse in the past week. Regarding HIV 

concordance or discordance, among men, HIV positive concordance was inversely 

associated with unprotected sex, and among women, HIV positive concordance and 

discordance were inversely associated with unprotected sex (see Table 3).

Data was restructured to conduct dyadic comparisons of the independent variables with 

unprotected sex, using multilevel modeling. HIV positive status and awareness of the HIV 

positive status of the partner were inversely associated with unprotected intercourse (see 

Table 4).

Discussion

This study sought to describe sexual risk behavior among couples during pregnancy in rural 

South Africa and to examine the relationship of sexual risk behavior with HIV serostatus 

and intimate partner violence. Results indicate that among pregnant women (24–30 weeks 

gestation) and their male partners, sexual intercourse and HIV sexual risk behaviour was 

frequent, including unprotected sex, multiple partners and sexual partners of unknown 

serostatus. Previous studies found a much lower coital frequency in the last trimester (92.5 

% 0–1 times) [7] than that obtained in this study (on average 2.8 times). Regarding sexual 

risk, previous studies had similar findings related to increased HIV risk behaviour among 

pregnant women (e.g., less condom use among pregnant than non-pregnant women [10]; 

unprotected sex with partners who were HIV positive [11]). In the current study, men 

reported greater HIV risk behaviour (multiple sexual partners, alcohol use in the context of 

sex) than women, not unlike previous research [27].

Interestingly, this study found that unprotected sex to be higher among male partners who 

were aware of the HIV negative status of their female partner, who had had multiple sexual 

partners in the past month and those who experienced low levels of minor partner violence. 

While it may be understandable that male partners have unprotected sex with an HIV 

negative partner, it is disturbing that male partners with multiple sex partners also have more 

unprotected sex. The experience of minor partner violence among male partners seems to be 

protective in terms of condom use. In a study among pregnant women in rural Haiti, results 

showed that gender and power factors were most significant for condom use. These results 

suggest the need to create prevention interventions that restore power imbalances and 

strengthen communication skills [28]. Among women, those who were Swati or Zulu were 

at higher risk for unprotected intercourse than Ndebele and Northern Sotho pregnant 

women. This finding seems to concur with higher HIV prevalence rates among Swati and 

Zulu ethnicities as compared to Ndebele and Northern Sotho ethnic groups in South Africa 

[29]. Further, HIV positive concordance was associated with protected sex and in multilevel 

analysis of couples, HIV positive status and awareness of the HIV positive status of the 

partner were associated with protected sex. These findings are in concordance with other 

studies [30].
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This study had several limitations. Firstly, the study used a purposeful sample. There may be 

differences between couples who chose to enroll in the study and those who did not. It could 

be that HIV positive participants did not participate because of stigma. Further, the self-

report of sexual behaviour should be interpreted with caution; it is possible that respondents 

underreported sexual risk behaviour, especially females. Furthermore, this study was based 

on data collected in a cross-sectional survey. We cannot, therefore, ascribe causality to any 

of the associated factors in the study. Prospective studies are required to confirm the sexual 

behaviour findings.

Conclusion

This study identified both ongoing violence and high levels of HIV risk behaviour among 

couples in rural South Africa during pregnancy. Recent studies have highlighted the 

heightened risk of HIV transmission during pregnancy for both sexual partners. This 

increased risk of HIV transmission and the burst of viremia associated with HIV infection 

make unprotected sex during pregnancy especially dangerous to mothers. Results of this 

study accentuate the need for targeted HIV risk reduction interventions for couples during 

pregnancy, including continued emphasis on HIV testing by both members of the couple, as 

well as couples counseling during pregnancy regarding the risks associated with unprotected 

sex. However, clinicians must remain cognizant of the danger of IPV in this population, and 

community interventions should be developed to reduce the incidence of IPV. Clearly, with 

the advent of effective ARV intervention, couples are increasingly likely to consider having 

children, and there is a growing public health need to address both sexual behavior during 

pregnancy as well as plans for future pregnancies in this vulnerable population.
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Table 3

Regression model, unprotected intercourse in the past 7 days

Men Women

OR (95% CI) AOR (95% CI)a OR (95% CI) AOR (95% CI)b

Socio-economic factors

  Age 0.97 (0.94–1.01) 0.97 (0.93–1.01)

  Education

   Grade 7 or less 1.00 1.00

   Grade 8–11 1.42 (0.38–5.31) 1.04 (0.33–3.20)

   Grade 12 or more 1.88 (0.51–7.00) 1.10 (0.35–3.50)

Household income

   No income (other than social grant) 1.00 1.00

   Formal salary 1.94 (0.86–4.35) 1.03 (0.35–3.02)

   Family member contributions 1.70 (0.70–4.16) 2.07 (0.83–5.18)

   Social grants 1.72 (0.41–7.27) 1.69 (0.71–4.06)

  Residence

   Urban 1.00 1.00

   Rural 0.81 (0.47–1.41) 0.74 (0.42–1.31)

  Ethnicity

   Ndebele 1.00 1.00 1.00 1.00

   Zulu 1.44 (0.76–2.72) 1.65 (0.78–3.48) 1.70 (0.95–3.03) 1.93 (1.04–3.57)*

   Northern Sotho 0.90 (0.39–2.08) 0.95 (0.36–2.46) 1.26 (0.57–2.78) 1.25 (0.54–2.85)

   Swati 10.24 (1.22–85.78)* 8.39 (0.93–75.78) 11.16 (2.40–51.94)** 16.85 (3.26–87.13)***

  Number of own children 0.92 (0.75–1.13) 0.99 (0.79–1.25)

HIV related variables

  HIV knowledge

   Low (4–8) 1.00 1.00

   Medium (9–10) 1.26 (0.56–2.85) 0.69 (0.27–1.72)

   High (11–12) 1.54 (0.67–3.56) 0.95 (0.37–2.41)

   Self-reported HIV positive 0.22 (0.07–0.70)** 0.76 (0.13–4.44) 0.25 (0.13–0.49)*** 0.33 (0.09–1.15)

   HIV positive from medical file 0.44 (0.21–0.93)* 1.00 (0.32–3.09) 0.40 (0.21–0.76)** 0.68 (0.21–2.19)

   Knows partner is HIV positive 0.29 (0.14–0.62)*** 0.17 (0.05–0.58)** 0.14 (0.03–0.65)** 0.40 (0.08–2.08)

   Had sex with someone else in the past month 2.10 (1.05–4.24)* 3.20 (1.29–9.95)* 0.92 (0.40–2.15)

   Alcohol before sex 0.69 (0.39–1.22) 1.42 (0.72–2.81)

   Drugs before sex 0.92 (0.41–2.08) 1.65 (0.68–4.01)

  Intimate partner violence

   History of forced sex 1.32 (0.41–4.27) 1.47 (0.71–3.05)

   Reasoning (past month) 0.86 (0.66–1.13) 0.89 (0.68–1.15)

   Verbal aggression (past month) 0.88 (0.77–1.00) 0.90 (0.79–1.02)

   Minor violence (past month) 0.73 (0.55–0.97)* 0.59 (0.41–0.85)** 0.97 (0.75–1.26)

   Severe violence (past 12 months) 0.81 (0.65–1.00) 0.99 (0.80–1.21)
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Men Women

OR (95% CI) AOR (95% CI)a OR (95% CI) AOR (95% CI)b

  Couple concordance model

   HIV concordance

   HIV negative concordant 1.00 1.00

   HIV positive concordant 0.31 (0.13–0.93)** 0.33 (0.14–0.79)*

   HIV discordant 0.38 (0.14–1.06) 0.21 (0.07–0.63)**

a
Hosmer and Lemeshow χ2 4.27, P 0.748; Cox and Snell R2 0.17; Nagelkerke R2 0.22

b
Hosmer and Lemeshow χ2 4.81, P 0.569; Cox and Snell R2 0.15; Nagelkerke R2 0.20

***
P<0.001;

**
P<0.01;

*
P<0.05
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Table 4

Multilevel model, unprotected intercourse in the past 7 days

Couples
B (SE) (95% CI)

Socio-economic factors

   Age 0.004 (0.02), (−0.03 to 0.03)

   Education 0.01 (0.07), (−0.13 to 0.16)

   Urban versus rural 0.08 (0.06), (−0.03 to 0.19)

HIV related variables

   Self-reported HIV positive −0.37 (007), (−0.23 to −0.50)***

   HIV positive from medical file −0.26 (0.06), (−0.38 to −0.15)***

   Knows partner is HIV positive −0.35 (0.09), (−0.17 to −0.53)***

   Had sex with someone else in the past month −0.01 (0.08), (−0.16 to −0.15)

   Alcohol before sex −0.07 (0.07), (−0.08 to −0.21)

   Drugs before sex −0.001 (0.09), (−0.18 to −0.18)

Intimate partner violence

   History of forced sex −0.04 (0.11), (−0.25 to 0.17)

   Reasoning (past month) 0.04 (0.12), (−0.19 to 0.27)

   Verbal aggression (past month) 0.06 (0.06), (−0.06 to 0.17)

   Violence (past month) 0.05 (0.07), (−0.06 to 0.17)

***
P<0.001;

**
P<0.01;

*
P<0.05
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