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Abstract

Pregnant women have a high HIV incidence in South Africa (SA), increasing the risk of mother-
to-child transmission (MTCT) of HIV. Strengthening coverage of HIV prevention strategies such
as pre-exposure prophylaxis (PrEP) is essential to ending the epidemic in SA. We estimated
awareness and coverage of PrEP among pregnant women attending antenatal clinics. Using the
national cross-sectional antenatal HIV sentinel survey SA, that was conducted from February

to April 2022, we performed descriptive and survey logistic regression analyses. Women were
deemed as aware about PrEP if they reported ever having heard of PrEP. Women were eligible

for PrEP if they were HIV-negative and had either: (1) an HIV-positive/status-unknown partner;
(2) multiple sexual partners in the past twelve months; (3) a sexually transmitted infection in the
preceding six months; or (4) sex under the influence of alcohol/drugs in the past six months.
31.18% (n=7 271) of HIV-negative women were eligible for PrEP. Among eligible women,
33.65% (n =2 403) were aware about PrEP, 3.58% (/7= 271) took PrEP before pregnancy, and
6.50% (n7=507) were currently on PrEP. Compared to follow-up visit attendees, first ANC visit
attendees were less likely to be: (1) aware about PrEP (adjusted odds ratio (aOR) = 0.65; 95%
confidence interval (Cl): 0.59-0.72), and (2) to currently be on PrEP (aOR = 0.69; 95% CI: 0.57—
0.84). Women who had never tested for HIV before pregnancy were less likely to: (1) be aware
about PrEP (aOR = 0.51; 95% ClI: 0.45-0.59), and (2) currently be on PrEP (aOR = 0.56; 95%
Cl: 0.43-0.74) compared to those who had tested for HIV before pregnancy. Women who reported
having an HIV-positive partner compared to those with an HIV-negative partner had higher: (1)
PrEP awareness (aOR = 2.21; 95% ClI: 1.80-2.71), and (2) PrEP coverage during pregnancy (aOR
=8.51; 95% CI: 6.43-11.25). Overall PrEP awareness and coverage were low. PrEP is being
integrated into safe conception programs as an HIV prevention strategy. Entry into ANC presents
an important opportunity to prevent new HIV infections among new mothers, accelerating the
elimination of MTCT of HIV in the country.
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Introduction

South Africa (SA) continues to be at the epicentre of the HIV epidemic, with an estimated
7.6 million people living with HIV (PLHIV) in 2022 [1]. Among PLHIV in SA, women (=
15 years) are disproportionately affected by HIV, accounting for 63% of PLHIV while men
(= 15 years) only account for 34% of PLHIV [1]. Moreover, the 2022 National Antenatal
HIV Sentinel Survey estimated that the national HIV prevalence was 27.5% among pregnant
women (15-49 years) attending antenatal care (ANC) [2]. In addition to the high HIV
prevalence among women, the HIV incidence in women is also higher than in men. Out

of the 160 000 new HIV infections that occurred in the country in 2022, 100 000 new
infections were among women aged = 15 years while only 52 000 new infections were
among men in the same age group [1]. Among preghant women, the HIV incidence was
estimated to be 1.5% in the 2017 SA National Antenatal HIV Sentinel Survey [3].

Over the years, in South Africa antiretroviral therapy (ART) treatment as prevention has
helped reduce HIV incidence, along with condom promotion and voluntary medical male
circumcision [4]. To prevent new HIV infections, a combination prevention approach
remains essential. Thus, the strengthening of coverage of pre-exposure prophylaxis (PrEP)
for people with an HIV-negative status has been a game-changer for ending the epidemic
[5]. PrEP prevents HIV acquisition by providing antiretroviral drugs to people who are
HIV-negative before potential HIV exposure [6, 7]. In 2015, the WHO expanded PrEP
recommendations to all people at substantial risk of HIV due to the effectiveness of PrEP
in preventing HIV acquisition [6]. The shift in the WHO PrEP recommendations was
informed by evidence from trials demonstrating the effectiveness of PrEP in preventing
HIV infection [6]. Shortly after SA began to supply PrEP in 2016 [8], the WHO expanded
PrEP recommendations to include pregnant and breastfeeding women as a means to prevent
mother-to-child transmission (MTCT) of HIV [9]. In SA, PrEP has been integrated into
existing health services, including ANC, for pregnant women at substantial risk for HIV
[10]. However, only in the 2023 PMTCT guidelines is PrEP recommended as an HIV
prevention intervention for HIV-negative pregnant and breast-feeding women [11].

In terms of PrEP coverage in South Africa, it was estimated to be < 1% [12] with over 1
million PrEP initiations towards the end of 2024 [13]. Research in South Africa supports
that PrEP uptake reduces HIV incidence [14]. Common barriers to PrEP use in South

Africa include long wait times at facility [15, 16], lack of knowledge about PrEP [17-19],
and concerns about safety among pregnant women [20, 21]. In the 2023-2028 National
Strategic Plan for HIV, TB and STlIs for South Africa, increasing access and coverage of
HIV prevention services, including PrEP, among pregnant women is one of the key strategies
to accelerate the country’s goal to eliminate MTCT of HIV [22]. Thus, in alignment with

the country’s goal, we examined PrEP awareness and coverage among pregnant women
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participating in the 2022 National Antenatal HIV Sentinel Survey to better understand PrEP
coverage among pregnant women in SA.

The national Antenatal HIV Sentinel survey is a cross-sectional survey conducted every two
years across all 52 districts in the nine South African provinces. The 2022 edition of the
survey was conducted in 1 595 public health facilities which were selected using a stratified
cluster sampling method. The probability proportional to size method was used to select
sites within each district. The survey was conducted among pregnant women between 15
and 49 years of age attending ANC either for the first time or for a follow-up visit in the
sampled facilities. This study excluded pregnant women who previously visited the clinic
during the survey data collection period and those who were < 15 or > 49 years. A study
barcode sticker was placed on the medical record of each survey participant to indicate their
survey participation. The barcode was then used to identify and exclude women who already
participated in the survey. Detailed methods have been previously described [23].

The 2022 survey was conducted from February to April 2022 and included 37 828 pregnant
women. Health workers or antenatal nurses collected data as they provided routine ANC
services. Data collection consisted of a brief interview, medical records data abstraction and
blood specimen collection from consenting eligible pregnant women. The following were
extracted from medical records: women’s age, ANC visit number (could range from 1 to 8
visits based on national guidelines [24]), HIV testing, trimester at 1st ANC, and syphilis test
results (these were positive or negative as determined and documented by a provider). For
syphilis testing, the National Department of Health (NDoH) Sexually Transmitted Infections
(STIs) Management Guidelines recommend using a Rapid Plasmin Reagin test along with

a specific treponemal test [25]. Data were also collected by self-report which included

the participant’s ethnicity, education, marital status, parity, HIV testing before pregnancy,
number of sexual partners, HIV status of the partner, and prior and current PrEP coverage.

Data Analysis

For this analysis, the primary outcomes included: (1) PrEP awareness, (2) PrEP coverage
before current pregnancy, and (3) PrEP coverage during their current pregnancy. Women
were considered to be eligible for PrEP if they were HIV-negative (based on medical record
review) and had either: (1) an HIV-positive/status-unknown partner; (2) multiple sexual
partners (defined as > 1 sexual partner) in the past twelve months; (3) a self-reported STI

in the preceding six months (yes/no); or (4) sex under the influence of alcohol or drugs in
the past six months. The eligibility criteria were based on the NDoH guidelines for PrEP
provision [7]. PrEP awareness was defined as the proportion of those who responded with
a “yes” when asked, “have you ever heard of PrEP before today?” PrEP coverage before
the current pregnancy was defined as the proportion of those who were PrEP eligible and
reported having been taking PrEP before this pregnancy. Current PrEP coverage was defined
as the proportion of those pregnant women who were eligible for PrEP and responded with
a “yes” when asked “are you currently taking PrEP?” It is possible for a participant to be
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aware about PrEP, have used PrEP before current pregnancy and use PrEP during the current
pregnancy.

We performed analyses using STATA 17 (StataCorp. 2021. Stata Statistical Software:
Release 17. College Station, TX: StataCorp LLC). The analysis accounted for survey

design (clustering within facilities and stratification by district) and was weighted using

the Statistics South Africa 2021 mid-year population size of women of reproductive age
(1549 years) at the provincial level. We conducted a complete-case analysis. We performed
descriptive and survey logistic regression analyses. Crude and multivariable logistic models
were used to assess factors associated with outcomes of interest (PrEP awareness and
coverage). The multivariable models were adjusted for age, education, gravidity and
province, which were selected based on a review of prior literature [26—-30]. We reported
odds ratios (OR), adjusted odds ratio (AOR), and 95% confidence intervals (CIs).

Ethical Considerations

Results

Survey participation was voluntary. Written informed consent was obtained from
participants at enrolment. Ethical approval was obtained from the University of the
Witwatersrand Human Research Ethics Committee (Medical) (M170556) and also from
the nine provincial health research ethics committee. This activity was reviewed by CDC,
deemed not research, and was conducted consistent with applicable federal law and CDC
policy.§1

A total of 37,828 women were enrolled in the 2022 antenatal survey, of which 22 655
(60.20%) had HIV-negative test results based on medical records (Table 1). Among the
HIV-negative women, 7 271 (31.18%) were eligible for PrEP while 68.82% (/7= 15 384)
were ineligible for PreP.

Of the 7 271 women eligible for PrEP, the median age was 24 years (interquartile range
(IQR): 20-30) and 50.24% (= 3 761) were aged 15-24 years. Majority of the participants
had up to a secondary level education (71.82%, n=5 291), and were of African/black
ethnicity (86.99%, n= 6 279). Over one-third of women were first time ANC visit attendees
(33.96%, n =2 345) while 30.86% (n7= 2 265) were fourth-ANC visit attendees. HIV
testing before the current pregnancy was common (76.90%, 7= 5 561). More than half of
the women were not cohabiting but in a relationship with the father of the baby (57.80%,
n=4412). The majority (83.53%, /7= 6 092) of participants reported having one sexual
partner in the past twelve months. Among eligible women, 4.00% (= 299) reported having
an HIV-positive sexual partner and 68.23% (/7= 4 976) reported not knowing their sexual
partner’s HIV status. Overall, 5.94% (n= 462) of all participants were positive for syphilis.

1gsee e.g., 45 C.F.R. part 46, 21 C.F.R. part 56; 42 U.S.C. § 241(d); 5 U.S.C. § 552a; 44 U.S.C. § 3501 et seq.
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PrEP Awareness

Of the 7 271 PrEP eligible women, 33.65% (n7= 2 403) were aware of PrEP (Table 2).
Among PrEP eligible women who were PrEP aware, 49.48% (=1 219) were aged 15-24
years, 71.43% (n =1 724) reported having up to a secondary education, and 95.68% (7

=2 297) were of African or black ethnicity. Just over one third (34.09%, n= 814) were
attending ANC for a fourth visit, 83.04% (7= 1 991) reported having received an HIV test
before pregnancy, and 63.97% (n7=1 612) were in a relationship but not cohabiting with

the father of the baby. Most reported having one sexual partner (84.21%, n =2 023) in the
past twelve months, and having a partner with an unknown HIV status (61.33%, n= 1 475).
Among participants aware of PrEP, 5.55% (7= 143) had a documented positive syphilis test
result.

In the adjusted logistic model (Table 3), PrEP eligible women with a tertiary level education
had a greater likelihood of having PrEP awareness (adjusted odds ratio (aOR) = 1.66, 95%
Cl: 1.46-1.89). Women who were of African or black ethnicity were more likely to be

PrEP aware than those of other ethnicities (aOR = 3.41, 95% CI: 2.79-4.16). First-ANC
visit attendees were less likely to be PrEP aware compared to those with follow-up ANC
attendees (aOR = 0.65, 95% CI: 0.59-0.72). Those who had never tested for HIV before
pregnancy were less likely to have PrEP awareness compared to those who reported having
HIV testing before pregnancy (aOR = 0.51, 95% CI: 0.45-0.59). The likelihood of PrEP
awareness was lower among married or cohabiting women compared to those not cohabiting
or in a relationship with the father of the baby (aOR = 0.65, 95% CI: 0.59-0.73). Compared
to women who had a HIV-negative partner, women who had an HIV-positive partner were
more likely to be PrEP aware (aOR = 2.21, 95% ClI: 1.80-2.71). Additionally, women with
a status unknown partner were less likely to be PrEP aware compared to women who had

a HIV-negative partner (aOR = 0.70, 95% CI: 0.63-0.79). PrEP awareness was more likely
among women who attended their first ANC booking in the first trimester (aOR = 1.38, 95%
Cl: 1.11-1.73) and second trimester (aOR = 1.28, 95% CI: 1.05-1.57) compared to women
who attended their first ANC booking in the third trimester.

PreP Coverage Before Pregnancy

Of the PrEP eligible women (n=7 271), 3.58% (n=271) reported taking PrEP before

their pregnancy (Table 2). Women taking PrEP before pregnancy were primarily aged 15-24
years (n= 124, 45.98%), had up to a secondary education (/7= 209, 78.05%), and were

of African or black ethnicity (7= 270, 99.71%). About one-third were first-ANC visit
attendees (32.62%, 1= 82), 90.52% (n = 243) had tested for HIV prior to pregnancy, and
most women were not cohabiting but in a relationship with the father of the baby (7= 180,
64.06%). Majority of the women reported having had one sexual partner in the past twelve
months (76.39%, 7= 209). In addition, 38.28% of respondents reported having a partner
with an unknown HIV status (7= 109) and 6.57% (7 = 19) of the participants had a positive
test result for syphilis.

From the adjusted model (Table 4), women of African or black ethnicity more likely to
use PrEP prior to pregnancy than women of another ethnicity (aOR = 38.27; 95% ClI: 7.24—
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202.32). The likelihood of PrEP coverage prior to pregnancy was lower among participants
who had never tested for HIV prior pregnancy (aOR = 0.24, 95% CI: 0.15-0.36) and for
those married or cohabiting with the father of the baby (aOR = 0.65, 95% CI: 0.51-0.85).
Women who had multiple partners in the past twelve months were more likely to be on

PrEP prior to pregnancy (aOR = 1.69, 95% CI: 1.32-2.17). Participants with a HI\V-positive
partner were more likely to be on PrEP prior to pregnancy (aOR = 6.45, 95% CI: 4.81-8.66),
and those with a status unknown partner were less likely to be on PrEP prior to pregnancy
(aOR =0.41, 95% CI: 0.32-0.53).

PreP Coverage During Current Pregnancy

From the women who were eligible for PrEP (n=7 271), only 6.50% (/7= 507) were on
PrEP during their current pregnancy (Table 2). The majority of participants currently on
PrEP were aged 15-24 years (53.30%, 7= 279), completed a secondary level education
(77.33%, n=391) and were of African or black ethnicity (98.29%, n= 498). Nearly
one-third of the women were attending their fourth ANC visit (29.79%, n= 156), more

than 80% reported having had HIV testing prior to pregnancy (82.64%, n= 412), and
67.84% (n = 356) were not cohabiting but in a relationship with the father of the baby. Most
participants reported having one sexual partner (86.40%, 7= 440), and having a partner with
an unknown HIV status (55.40%, n = 288). From those currently on PrEP, 7.54% (n= 39)
tested positive for syphilis.

Multivariable modelling (Table 5) showed, PrEP eligible women of African or black
ethnicity had a greater likelihood of PrEP coverage during their current pregnancy (aOR
=15.32, 95% CI: 7.42-31.63). Those utilizing ANC for the first time (aOR = 0.69, 95%

Cl: 0.57-0.84) and those who reported never having had HIV testing before pregnancy (aOR
= 0.56, 95% CI: 0.43-0.74) were less likely to be currently taking PrEP. The likelihood of
PrEP coverage during current pregnancy was lower among married or cohabiting women
(@aOR =0.63, 95% CI: 0.51-0.77). Women with a HIV-positive partner were 8.51 (95%

Cl: 6.43-11.25) times more likely to use PrEP during their current pregnancy compared to
women with a HIV-negative partner. Moreover, those who tested positive for syphilis (aOR =
1.46, 95% ClI: 1.07-2.00) were more likely to use PrEP during their current pregnancy.

Discussion

In this study, we examined PrEP awareness and PrEP coverage among pregnant women
attending ANC clinics in SA. We found, 31.12% of HIV-negative pregnant women attending
public health facilities in SA had substantial risk of acquiring HIV, and were thus, eligible
for PrEP. However, only 33.65% of women with substantial risk of HIV were PrEP aware,
with 3.58% having taken PrEP before pregnancy, and 6.50% currently on PrEP.

In terms of the low PrEP awareness found in this study, similarly, a study conducted in 2016
among pregnant and postpartum women in Cape Town found that 33.00% of the participants
were aware about PrEP [31]. However, in another PrEP study conducted in Durban from
2018 to 2019, only 9.10% of the women had heard about PrEP prior to study enrolment [32].
A systematic review on HIV PrEP in Sub-Saharan Africa showed that PrEP awareness
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ranged from 23-98% [33]. Our findings revealed that PrEP awareness was associated

with education level, specifically those who had a higher-level education (tertiary) were
more likely to be PrEP aware compared to those with a secondary level education or

less. Similar to our findings, a study conducted in SA revealed that PrEP awareness was
higher among university students (9.80%) than primary health care clinic attendees (2.50%)
[34]. In addition, a population-based survey analysis on women in 5 Sub-Saharan African
countries revealed that those with a primary or secondary/higher education (compared to no
education) were more likely to be aware about PrEP [35].

Study findings revealed, PrEP awareness was lower among those were first-ANC visit
attendees, and among those who reported never having had HIV testing before their current
pregnancy. Prior research has shown a lack of awareness that PrEP is available in public
health facilities [34]. Similarly, a study among women in Sub-Saharan Africa revealed

that those with a least one ANC follow-up had higher PrEP awareness [35]. Furthermore,
women who do not utilize ANC tend to not have access to healthcare, specifically access

to HIV testing services or HIV prevention services and therefore might be unaware of PrEP
availability until entry into ANC. Our findings also highlight the importance of ANC as a
health education platform and the need to make health information available through other
channels for non-pregnant women. Moreover, we found that PrEP awareness was lower
among those who were married or cohabiting with the father of their baby. Married or
cohabiting women might not perceive themselves as being at risk of acquiring HIV and/or
may not engage in HIV-related risk behaviours. Risk perception plays a substantial role in
the use of HIV prevention services, including PrEP [36].

We showed that PrEP awareness and PrEP coverage (prior and current) were higher among
those with a HIV-positive partner, which aligns with PrEP guidelines [10]. The two most
common reasons for PrEP initiation among women of reproductive age in Kenya were
having a sexual partner of either known HIV-positive status or unknown HIV status [37].
A Sub-Saharan Africa systematic review found that knowledge of partner’s HIV status was
a determinant of PrEP awareness [33]. Moreover, PrEP is a recommended safe conception
strategy in the setting of HIV sero-different partnerships [38]. In contrast to prevailing
literature, we found that the odds of being PrEP aware and using PrEP prior to pregnancy
were significantly lower among women whose sexual partner’s HIV status was unknown.
Additionally, we found no association between current use of PrEP and having a partner
with unknown status. Two qualitative studies in SA revealed, having a status unknown
partner was a motivating factor for PrEP usage [20, 36]. Our findings could be attributed to
low risk perception [39] or other, as yet unidentified factors, underscoring a potential area
for improved counselling in ANC and other settings.

In this study, although nearly one-third of pregnant women had substantial risk for HIV
infection, the prevalence of current PrEP use (6.50%) and prior PrEP use (3.58%) was low.
A study conducted in Eastern Cape among adolescents and young adults aged 16—24 years
found that PrEP use (ever) was 1.70% [40]. The low PrEP coverage among pregnant women
in our study is supported, in part, by findings from a qualitative study on the influences of
PrEP adherence- this study found that women discontinued PrEP during pregnancy due to
fears of adverse consequences on the baby [21].
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Study findings show that women who reported never having HIV testing prior to their
current pregnancy and women who were married or cohabiting were less likely to use

PrEP both prior to their pregnancy and during their pregnancy. Conversely, those who

had multiple partners in the past twelve months were more likely to be on PrEP prior to
pregnancy. A study among urban men who have sex with men in the United States showed
that having multiple sexual partners was associated with PrEP coverage [41]. Findings
among those who had never tested for HIV prior to pregnancy, those married or cohabiting
and those with multiple sexual partners speak to risk perception. Research has shown higher
levels of PrEP initiation among women who perceive themselves to be at risk of acquiring
HIV [32, 36].

Furthermore, our study results show that first-ANC visit attendees were less likely to be
currently taking PrEP. Prior research has shown that lack of awareness of PrEP availability
at clinics is common [34]. There is a possibility that women presenting to ANC could

be accessing HIV care and prevention services for the first time, and thus learn about

their HIV status and HIV prevention resources such as PrEP at this initial ANC visit.

As a recommendation, PrEP awareness and education interventions are needed to increase
awareness about PrEP availability at public clinics in South Africa. Lastly, study findings
show, those who tested positive for syphilis were more likely to use PrEP during current
pregnancy. According to PrEP guidelines, PrEP should be offered to those at substantial risk
of HIV infection, which includes those who have had an STI in the recent past [10].

Limitations to the ANC Sentinel Survey include that this survey was restricted to public
health facilities and does not capture pregnant women accessing ANC at private facilities.
However, our sample is representative of the general population given that the majority

of pregnant women utilize public ANC services in SA [42]. Moreover, the ANC Sentinel
Survey’s cross-sectional design captures pregnant women at a single point in time and
cannot be followed over time to determine PrEP persistence, the HIV status of both the
mother and infant at delivery, and PrEP initiation after study enrolment. In addition, our
study is limited to the self-reported HIV status of the partner, therefore, there might be
under-reporting, especially among women with an HIV-positive partner. Another limitation
is the inclusion of HIV-negative women with HIV-positive partners as eligible for PrEP.
Under the NDoH guidelines [7], this is not a PrEP priority criterion unless the partner is
virally unsuppressed, unfortunately, data on partner’s viral suppression was not available.
However, it is important to note, women with HIV-positive partners constituted only 4% of
the women designated eligible for PrEP. Lastly, our analysis is limited to pregnant women
eligible for PrEP based on the NDoH guidelines. Although the eligibility criteria helped

to identify those at substantial risk, PrEP is accessible to all HIV-negative people who
request PrEP, including those who are not substantial risk of HIV based on the criteria.
Despite the limitations, as a strength, our study consisted of a nationally representative study
sample that consists of a large sample size and as such, our results can be generalizable to
HIV-negative pregnant women in SA. We expect our findings to still be applicable given
that only now do the PMTCT guidelines (2023) [11] recommends PrEP to be used an HIV
prevention intervention for HIV-negative pregnant and breastfeeding women, and in the
general population PrEP coverage is still relatively low (< 1% in 2023) [12].
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conclusion, PrEP awareness and coverage was low among eligible pregnant women with
bstantial risk for HIV acquisition. PrEP is being integrated into safe conception programs
a HIV prevention strategy. Entry into ANC presents an important opportunity to prevent

new HIV infections among mothers and accelerate elimination of MTCT of HIV in the
country. Educational initiatives could be considered in efforts to inform women about PrEP,

EP availability at public clinics, and about the risk of HIV acquisition during pregnancy.
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