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Abstract

Background—Sexual behaviors in HIV-infected pregnant women in South Africa are not well
understood.

Methods—HIV-infected pregnant women were recruited into a prospective cohort at first
antenatal care visit. Sociodemographic information and self-collected vulvovaginal swab samples
were collected from participants. Vulvovaginal swab samples were tested for Chlamydia
trachomatis (CT), Neisseria gonorrhoea (NG) and Trichomonas vaginalis (TV) using GeneXpert®.
We investigated sexual behaviors, alcohol use and factors associated with condomless sex during
pregnancy and prevalent sexually transmitted infection (STI) among our cohort. We report
descriptive, univariate and multivariable logistic regression results of sexual behaviors and alcohol
use, factors associated with condomless sex at last sex, and having any STI during pregnancy
adjusting for a priori confounders.

Results—We recruited and enrolled 430 HIV-infected pregnant women. Median age was 30-
years; median gestational age was 20-weeks. 89% of women reported sex during pregnancy. At
last sex, 68% reported condomless sex; 18% reported having >1 sex partner in the past 12-months.
Adjusting for age, income and relationship status, condom use at last sex was associated with prior
knowledge of HIV status (aOR=2.46; 95% CI=1.54-3.92) and being in a concordant HIV-positive
(aOR=3.17; 95% CI=1.84-5.50), or serodiscordant relationship (aOR=6.50; 95% CI=3.59-11.80).
The prevalence of any STI was 41% (95% C1=36%-45%). Adjusting for mothers’ age and
employment, odds of having a STI increased if the woman reported alcohol use during pregnancy
(aOR=1.96; 95% CI=1.06-3.64) or if the father of the child was a non-cohabiting or casual partner
(aOR=1.42; 95% CI=0.97-2.03).

Conclusion—Almost all HIV-infected pregnant women were sexually active during pregnancy
and most women reported condomless sex at last sex. Condom use was associated with knowledge
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of serostatus and/or partner’s serostatus before first ANC visit. Factors associated with having a
STIs included: alcohol use during pregnancy and father of child being a non-cohabiting partner.
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Introduction

There are an estimated 351 million new cases of Trichomonas vaginalis (TV), Chlamydia
trachomatis (CT), and Neisseria gonorrhea (NG), annually.> Those sexually transmitted
infections (STIs) are associated with adverse pregnancy, pregnancy and birth outcomes such
as increased risk of ectopic pregnancy, pre-term labor, growth retardation, and intrauterine
death.1-6 Furthermore, STIs can be vertically transmitted to newborns during passage
through the birth canal.” Prior studies reported that 30% to 50% of infants born to mothers
with untreated CT and NG infections develop clinical conjunctivitis and 10% to 20%
develop pneumonia.8-10

In addition to adverse birth and pregnancy outcomes, STIs also increases the risk of HIV
transmission to sex partners during intercourse due to increased inflammation and lesions
that facilitate HIV shedding and acquisition.11-14 Moreover, studies reported that pregnant
women with STIs may have an increased risk of mother-to-child-transmission (MTCT) of
HIV.1516 Given the World Health Organization (WHO)’s new 2016-2021 prevention and
treatment strategy on HIV, viral hepatitis, and STls, it is important to understand and reduce
risk factors associated with STls in HIV-infected pregnant women to reduce MTCT of STls
and HIV.17 The South African Government has rolled out an ambitious PMTCT program
that includes reaching women before and during pregnancy to provide HIV counseling and
testing (at each visit if HIV-uninfected at prior visit) though the postnatal period up to 18-
months. If HIV-infected, the mother starts on life-long ART and receives viral load
monitoring, including a viral load at the same time of confirmed pregnancy. If the viral load
is >1000 copies/ml she will receive comprehensive adherence counseling and repeated viral
load testing 1-month later to evaluate the need to switch to second line regiment as per adult
ART guidelines.18

Sexual behavior in HIV-infected pregnant women in South Africa are not well understood.
While there are numerous studies on the physiological changes during pregnancy and
postpartum periods which increase HIV risk, behaviors that increase risky sex during
pregnancy, thus increasing the risk of HIV and STI acquisition and transmission are not well
described.1® A recent study in Zambia showed that heavy alcohol use in serodiscordant
couples was associated with reporting one or more outside sex partners, increased risk of
HIV acquisition, and lower odds of initiating ART in HIV-infected female heavy drinkers.20
A study from KwaZulu-Natal, South Africa, demonstrated that alcohol use by HIV-infected
women was associated with prior STI treatment and increased number of sex partners,?!
while a study conducted in pregnant women in Mpumalanga, South Africa, showed that
HIV-infection, physical partner violence in the past 6-months, and psychological distress
was associated with having an ST1.22 Given the increased risk of horizontal and vertical
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transmission of HIV associated with ST1Is, understanding sexual and behavioral risk factors
associated with STIs during pregnancy is urgently needed.

We conducted a study among a prospective cohort of HIV-infected pregnant women in
Tshwane District, South Africa. We previously demonstrated a high prevalence of 47.8% of
women testing positive for either CT, NG, or TV infection in this cohort.23 This study
describes sexual behaviors during pregnancy and evaluates behavioral factors associated
with risky sex, defined as condomless sex at last sex, and STIs to inform interventions to
address the burden of STls in HIV-infected pregnant women.

Study Design

We conducted a study amongst HIV-infected pregnant women attending their first antenatal
care (ANC) visit at one of three public sector clinics in Tshwane District, South Africa. This
study was embedded within a prospective cohort study evaluating the impact of STI
screening among HIV-infected pregnant women.23 Data collection for sexual history and
risk behavior was collected via interview and was previously described.2? To improve the
internal validity of the questions asked, we asked the questions in different ways and the
interviewers were peers who were trained to be sensitive around asking questions about
sexual activity. Evaluation of recent alcohol use was collected using previously validated,
standardized AUDIT questionnaires.2* For this study, we evaluated: (1) sexual behaviors and
alcohol use in HIV-infected pregnant women, (2) factors associated with condomless sex at
last sex during pregnancy, and (3) factors associated with prevalent STI at participant’s first
ANC visit. To be eligible for the study, women had to be aged =18 years, HIV-infected, and
currently pregnant (<34-weeks pregnant) with the stated intention to reside in Tshwane
District (Gauteng Province) for the duration of the pregnancy.

Specimen Collection and Testing

Treatment

As previously described,2® women self-collected vulvovaginal swab specimens using Xpert®
CT/NG Vaginal/Endocervical Specimen Collection kits [Cepheid, Sunnyvale, CA], and were
tested for CT, NG and TV using the Xpert® CT/NG assay and the Xpert® TV assay
[Cepheid, Sunnyvale, CA]. Self-collected vaginal swabs have been shown to have a high
sensitivity and specificity.2®

Women with a positive ST test result were provided targeted, same-day treatment in
accordance with South Africa National guidelines.2 For their sex partner(s), women were
given the option to either take a pill packet of targeted antibiotics to her partner(s) or present
her partner(s) with a referral letter to attend clinic for STI testing and treatment. All women
were provided condoms and counseling around condom use.

Definitions and data analysis

Gestational age was determined by date of last menstrual period. Proportions were used to
summarize categorical variables and chi-squared tests were used for comparisons between

Sex Transm Dis. Author manuscript; available in PMC 2019 October 05.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Davey et al.

Ethics

Results

Page 4

groups. Mean, median, range, and interquartile range were used to summarize continuous
variables.

Initially, we conducted a descriptive analysis of socio-demographics, clinical characteristics
and sexual behaviors in study participants. Then, we conducted logistic regression analyses
to evaluate: (1) demographic, relationship and behavioral factors associated with condomless
sex at last sex during pregnancy and (2) associations between demographic, relationship,
clinical and behavioral variables and any STI infection. In multivariable analyses we
included any variable that had p<0.10 in univariate analyses. In addition, the following
variables were considered for inclusion in the model based on the value of the estimated
odds ratio or considering they were a priori variables including: age, relationship with father
of the child, income or employment status. We tested for collinearity using a variance
inflation factor and excluded any variables that were collinear in a model and kept the
variable that had the strongest association with the outcome. Each model adjusted for
potential confounders: age, partnership status and income. For the factors associated with
having any STI, we ran separate models for each of the significant covariates (p<0.10),
adjusting for age and employment status. Data analyses were performed using STATA v14
(StataCorp, College Station, Texas).

Ethical approval and oversight was provided by the Institutional Review Board at the
University of Pretoria, Faculty of Health Sciences, Research Ethics Committee under
reference number 401/2015 and the University of California Los Angeles under reference
number 15-001351. We received additional permission from the Tshwane District Health
Department, as well as each primary health care facility and tertiary care facility for the
abstraction of pregnancy outcomes data from clinical records. Informed consent was
obtained from all participants prior to enrollment.

We enrolled 430 HIV-infected pregnant women attending their first ANC visit. The median
age of study participants was 30 years old (interquartile range [IQR]=26-34) and the median
gestational age was 20 weeks [IQR=14-25]. Fifty-five percent of women did not complete
secondary school (n=236), 59% of were not currently employed (n=251), and 40% received
a social grant to meet their basic monthly needs (n=184). Overall, 91% of women were from
South Africa (n=391) whereas 9% reported being from other countries (e.g. Zimbabwe
[n=21], Lesotho [n=12], Mozambique [n=6] and Swaziland [n=1]). Fifty-four percent of
women reported that the father of the child was either non-cohabiting, a casual partner, or
that they had no relationship (n=230); 46% of women were living with the father of the child
or were married (n=199) and 5 women were widowed or divorced (1%). Although 62% of
women (n=236) knew their HIV status before their first ANC visit, only 29% were virally
suppressed (<400 copies/mL) at their first ANC visit. In addition, of women who knew their
HIV status at first ANC, 12% had a CD4-cell count of <200 cells/mL. (Table 1).
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Sexual behaviors and alcohol use during pregnancy

Overall, 89% (95% CI=86, 92%) of study participants reported having sex during pregnancy
of whom 7.8% reported giving oral sex (95% CI=5.5, 11%) and 2.4% anal sex (95% CIl=1.2,
4.8%) during pregnancy. Fifty-eight percent of sexually active women reported having sex
within the 7-days prior to study enrolment, and 24% reported having sex in the past 8 and
30-days. Over 18% of women reported having more than one sexual partner in the past year
(n=77). Of those, 63 (81%) reported having 1 additional partner, while 14 (18%) reported 2
or more partners. One-fifth of women reported that they were in a serodiscordant
relationship, and 28% reported that their partner’s status was the same, i.e., concordant HIV-
infected; the remaining 53% did not know their partner’s serostatus. Alcohol use during
pregnancy, defined as consuming alcohol monthly or more frequently, was reported among
15% of women (95% CIl=12, 19%) of whom 4% (n=16 women) reported drinking alcohol 2
or more times per month. Among drinkers, 44% (n=28 women) reported drinking 1-2 drinks
when drinking alcohol since pregnant and 56% (n=36 women) said they drank 3 or more
drinks when drinking during pregnancy. (Table 1).

Condom use during pregnancy

Of the pregnant women who reported having sex during pregnancy (n=382 women), 32%
reported using a condom at last sex act (95% CI=28, 37%) and15% of women reported
always using condoms during pregnancy. Adjusted for age, partnership status and income,
condom use at last sex was associated with prior knowledge of HIV status (aOR=2.46, 95%
Cl=1.54, 3.92); having sex within the last 8-30 days vs. 0-7 days (aOR=1.71, 95% CI=1.04,
2.81); and being in a concordant (aOR=3.17, 95% CI1=1.84, 5.50) or discordant relationship
(aOR=6.50, 95% CI=3.59, 11.80) vs. not knowing partner’s serostatus. Age, education,
relationship with father of the child and employment status were not associated with condom
use at last sex (Table 2).

Prevalence of STls in preghancy

The prevalence of any STI was 41% (n=174). Overall, 17% of women had CT, 0.9% had
NG, 10% had TV, 2.6% had CT and NG, 8.6% had CT and TV, 0.7% had NG and TV, and
1.4% had all three STIs at baseline (Figure 1). Of those women who reported not having sex
during pregnancy, 42% tested positive for a STI (n=19 of 45).

Factors associated with STI prevalence during pregnancy

Odds of having a prevalent ST1 at first ANC visit decreased as age increased (OR/year=0.96;
95% CI=0.93, 1.00, p=0.03). Young women age 18-24 years had the highest STI positivity
(57%) compared to women age 25-35 years (37%) or those age >35 years (39%; OR
comparing <25 to =25 years o0ld=2.10, 95% CI=1.07, 4.09). Being employed decreased the
odds of having any STI (OR=0.62, 95% CI1=0.42, 0.92). If the father of the child was a non-
cohabitating or casual partner, the odds of having a STI were 85% higher (OR=1.85, 95%
Cl=1.25, 2.74) though this associate was slightly attenuated after controlling for age and
employment (aOR=1.42, 95% CI=0.97, 2.03, p=0.07). Reporting having sex five or more
times during pregnancy by first ANC visit was also associated with having any STI after
adjusting for age and employment (aOR=1.88, 95% CI1=1.01, 3.49).
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Of women who reported alcohol use during pregnancy (n=63 women), 44% reported six or
more drinks per drinking session (n=28) and 11% reported that they were unable to stop
drinking once they had started drinking during pregnancy (n=7). After adjusting for
mothers’ age and employment, monthly or more frequent alcohol use during pregnancy was
associated with being diagnosed with any STI (aOR=1.96, 95% CI1=1.06, 3.64; Table 3).

Discussion

Our research investigated sexual behaviors, alcohol use and factors associated with
condomless sex during pregnancy and prevalent STI among HIV-infected pregnant women
in Tshwane District, South Africa. By their first ANC visit, almost all women reported
having vaginal sex during pregnancy, with the majority having sex within the week prior to
study enrollment. Over one-quarter of participants reported being in a seroconcordant
relationship with a seropositive male partner, one-fifth reported they were in a
serodisconcordant relationship with a seronegative male partner, and more than half did not
know their partner’s serostatus. Our study identified significant behavioral risks for HIV and
STI transmission during pregnancy including frequent condomless vaginal sex with a
serodiscordant partner or partners of unknown serostatus and heavy alcohol use during
pregnancy. We found that two-thirds of the participants did not use a condom at their last
sexual encounter during pregnancy. Overall, 73% of women were in serodiscordant
relationships or did not know the serostatus of their sexual partner(s), and most of those
women did not use a condom at last sex. Only 15% of HIV-infected pregnant women
reported always using condoms during pregnancy and 18% of women reported having one
or more partner in the past 12-months. Adjusting for age, income and relationship status,
prior knowledge of HIV-positive serostatus and knowledge of partner’s serostatus (being
discordant or concordant positive) at first ANC visit were associated with condom use at last
sex during pregnancy. Finally, our study found that alcohol consumption during pregnancy,
not in a casual or non-cohabiting relationship with the father of the child, and sexual
frequency (=5 sex acts during pregnancy by first ANC visit) were associated with increased
odds of prevalence of any STI.

To the best of our knowledge, our study is one of the first to report factors associated with
condomless sex and STls in HIV-infected pregnant women in South Africa. Condom use
during pregnancy in South Africa is important in a context of high secondary HIV
transmission and STI acquisition during pregnancy. Of concern, we found that women who
did not know their partner’s serostatus had increased odds of not using a condom at last sex.
Prior research found that women have difficulty talking about condom use and HIV with
their partners, especially with occasional partners, which increases their vulnerability to HIV
and ST acquisition.2” Our analysis demonstrated that pregnant women with non-
cohabitating or casual partners were likely to report having condomless sex at last sex act.
We also found that among women who reported condomless sex at last sex, many also
reported that they “always” used condom use during pregnancy, highlighting the potential
social desirability bias, and potential for over-reporting of condom use in our study.

Though relationship status was not associated with condom use, it was an important
predictor of having a STI in pregnancy. In multivariable analyses, if the father of the child
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was a casual or non-cohabiting partner, the odds of having a STI were 42% higher than a
regular, cohabiting partner. That result is similar to prior studies conducted among HIV-
uninfected persons, which found that relationship status plays an important role in the
transmission of STls.21 Research among HIV-infected and uninfected pregnant women in
Mpumalanga, South Africa, revealed that HIV-infection, physical violence by a partner in
the past 6-months, and psychological distress were associated with having an ST1.2! Further,
given that participants in our study had a high viral load at first ANC visit (only 29% of
pregnant women were virally suppressed at first ANC), they may be at increased risk of
vertical HIV transmission because of viremia and active, untreated STls.13: 15

Overall 16% of pregnant women reported alcohol consumption during pregnancy. Alcohol
consumption in pregnant and postpartum women was evaluated in recent study in South
Africa which identified that 26% of women reported alcohol use prior to pregnancy, though
most women had reduced alcohol intake during pregnancy.2® In our study, alcohol
consumption in pregnancy was also associated with having a ST at first ANC visit.
Similarly, a study among HIV-positive pregnant women in KwaZulu-Natal, South Africa,
reported that prior STI treatment and increased number of sexual partners were associated
with alcohol use.22 Heavy alcohol use in serodiscordant couples was associated with
increased risk of HIV acquisition and lower odds of initiating ART in HIV-infected female
heavy drinkers in Zambia.2? In addition to being associated with odds of having a STI,
heavy alcohol use is detrimental to fetal development during pregnancy. As a result, we
recommend that women receive targeted counseling on the risks associated with alcohol use
during ANC.

Our study findings support the need for targeted interventions to prevent, diagnose and treat
STls in pregnant women, especially in HIV-infected pregnant women. However, lack of
healthcare resources in South Africa?® could make it difficult to implement standardized
rapid molecular screening for CT, NG, and TV among all HIV-infected pregnant women.
Tools could be developed to assess STI risk to improve targeted delivery of STI diagnostic
tests. Our study demonstrates the important role that partner dynamics and alcohol use play
in determining condom use during pregnancy and STI acquisition.

This was a cross-sectional study and may be subject to recall bias with past behaviors or
symptoms. Survey questions on sexual behavior, sexual history, and alcohol use could be
influenced by social desirability or reporting biases especially in pregnant women
interviewed by healthcare staff. Our study used standardized instruments when available
(e.g. AUDIT for alcohol measures) but in sexual behavior questions they were not available
which may affect the external validity of the findings to other African populations.

HIV-infected pregnant women are at high risk for prevalent STls, and for transmitting both
HIV and STIs to their partners and newborns. We identified high rates of condomless sex,
multiple partners and alcohol use during pregnancy in our study population. Lack of
knowledge of HIV status, and/or the father of the child’s serostatus actors was associated
with condomless sex during pregnancy. Factors associated with prevalent ST in pregnancy
included: younger age, unemployment, casual or non-cohabiting partner and alcohol use
during pregnancy. Those findings may help inform the design of targeted interventions that
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dress the burden of STls during pregnancy and reduce vertical and horizontal HIV and

STI transmission.
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Summary

Our study of HIV-infected pregnant women in South Africa describes sexual behaviors
during pregnancy and factors associated with having a sexually transmitted infection
including alcohol use during pregnancy and relationship status.
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Mean frequency of sex and condom use by trimester and postpartum
period (n=377 women)
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Table 1

Page 12

Socio-demographic, clinical and behavioral characteristics of human immunodeficiency virus (HIV)-infected

pregnant women, Tshwane, South Africa (n=430)

Total (n, %)

Total 430
Socio-demogr aphic characteristics
Age (median, IQR) 30 (26-34)
Gestational age (median, IQR) 20 (14, 25)
Education
Less than secondary 236 (55%)
Secondary or greater 194 (45%)
Relationship with father of child
Married or cohabiting 225 (53%)
Non-cohabiting, casual partner or no relationship 199 (46%)
Widow or divorced 5 (1%)
Employment status (mother)
Full-time, part-time or self-employed 178 (41%)

Unemployed

251 (59%)

Clinical characteristics

Ever treated for a STI 48 (11%)
Knew HIV status before first ANC 236 (62%)
Ever treated for a STI 48 (11%)
Virally suppressed at last viral load done (<400 copies) 124 (29%)

Last known CD4 cell count (cells/mL) (median, IQR)

397 (256-501)

Sexual behaviour during pregnancy

Vaginal sex during pregnancy 382 (89%)
Fellatio sex during pregnancy 12 (8%)
Anal sex during pregnancy 4 (3%)

How long ago was last sex:

0-7 aays ago 247 (58%)

8-30 days ago 102 (23%)
31-60 aays ago 36 (9%)

>60 days ago 41 (10%)

Male condom used at last sex among women reporting sex during pregnancy

Yes | 123 (32%)
No 259 (68%)
Frequency of condom use since pregnant
All the time 37 (15%)
Sometimes 80 (33%)
Never 127 (52%)
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Total (n, %)

Ever forced to have sex 29 (7%)
More than 1 sex partner in past 12-months 77 (18%)
Suspect partner has other partners 153 (36%)
Partner’s serostatus (reported)
Concordant HIV-positive 103 (28%)
Discordant 74 (20%)
Don’t know 198 (53%)
Alcohol consumption during pregnancy
Frequency of alcohol use since pregnant
Never 365 (85%)
Monthly or less 47 (11%)
2+ times/month 16 (4%)
Among drinkers, quantity consumed when drinking alcohol since pregnant
1-2 drinks 28 (44%)
3—4 drinks 19 (30%)
5+ drinks 17 (26%)
Frequency of 6+ drinks per session during pregnancy 28 (44%)
Among drinkers, reported uncontrollable drinking during pregnancy 7 (11%)
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