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ABSTRACT

Understanding VL suppression among pregnant women living with HIV (PWLHIV) on
antiretroviral therapy (ART) at their first antenatal care (ANC) visit is crucial for improving
maternal and child health outcomes, as it can reduce the risk of mother-to-child transmission
(MTCT) of HIV. The first ANC visit is a critical opportunity for early identification of health

needs, initiation of care, and enhanced support for PWLHIV.

This study aimed to estimate the prevalence of VL suppression and identify associated factors
among PWLHIV attending their first ANC visit in South Africa. We conducted a secondary
data analysis using cross-sectional data from the 2022 ANC HIV Sentinel Survey, focusing on
1,542 PWLHIV on ART at their first ANC visit. We analyzed the prevalence of VL suppression
(defined as VL <49 copies/mL) using descriptive statistics. Logistic regression was employed
to identify factors independently associated with VL suppression in this population. All
analyses were weighted to account for the complex survey design, and clustering at the facility

level was considered.

The median age of participants was 31 years. The sample included women from all provinces:
Eastern Cape (11.76%), Free State (5.79%), Gauteng (28.65%), KwaZulu-Natal (24.33%),
Limpopo (6.16%), Mpumalanga (8.12%), Northern Cape (1.06%), North West (6.45%), and
Western Cape (7.68%). The overall prevalence of VL suppression was 65.89% (95% CI: 63%-
68%). Young women aged 15-24 years and those who booked ANC in the third trimester had
significantly higher odds of unsuppressed VL (OR: 1.75, 95% CI [1.25-2.45], p=0.001; OR:
1.96,95% CI[1.33-2.88], p<0.001). PWLHIV on dolutegravir-based regimens had higher odds
of VL suppression. Provincial differences were also observed, with all provinces except
Western Cape and Northern Cape showing higher odds of unsuppressed VL compared to
Gauteng.

The findings underscore the urgent need for targeted interventions to enhance ART adherence
and VL monitoring among PWLHIV on ART at first ANC, which is essential for optimizing

maternal and child health outcomes in South Africa.
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CHAPTER ONE: INTRODUCTION AND LITERATURE REVIEW
1.0. INTRODUCTION

This chapter focuses on the prevalence and determinants of viral load (VL) suppression among
pregnant women living with HIV (PWLHIV) who attended their first antenatal care (ANC) visit
in South Africa. It discusses the significance of understanding VL suppression in this
population, particularly for those who were on antiretroviral therapy (ART) before pregnancy.
The chapter presents literature on VL suppression among PWLHIV. The chapter concludes

with an outline of the study's research question, aims and objectives.

1.1. Background

South Africa has one of the highest HIV/AIDS prevalence rates in Sub-Saharan Africa (SSA),
with an estimated 7.7 million people living with HIV (PLHIV)(1). Among this population,
pregnant women are a particularly vulnerable group due to the potential transmission of the
virus to their unborn children. In 2020, approximately one-third of pregnant women accessing
ANC in South Africa’s public health sector were living with HIV(2). In the same year, South
Africa accounted for the highest number (26%) of PWLHIV in SSA(3). Additionally,
approximately 240,000 of South Africa's population living with HIV were pregnant women
(4). In 2024, the proportion of pregnant women in South Africa remained similar to that of

2020, with approximately one-third of pregnant women still living with HIV(5).

Given the high burden of HIV among PWLHIV, ANC attendance is essential for promoting
maternal and infant health and well-being(6). ANC comprises curative and preventive care
services during pregnancy. Skilled health professionals monitor risk factors and implement
appropriate interventions to reduce maternal and neonatal mortality and morbidity(7). Based
on an analysis of the effectiveness of various ANC models, the World Health Organization
(WHO) recommends a minimum of four antenatal visits(8). ANC services, particularly at the
first visit, include screening for health conditions like syphilis and HIV, as well as the
initiation of ART for newly diagnosed PWLHIV to prevent vertical transmission(7). In South
Africa, the provision of ANC services is of particular importance due to the high prevalence
of HIV among pregnant women(9). Basic antenatal care (BANC) services are free at all South

African government facilities(7).

The WHO recommends a comprehensive package of ANC services for PWLHIV, including
regular monitoring of VL suppression and adherence to ART(10). These services aim to

prevent vertical transmission of HIV and optimize maternal health. The South African
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National Department of Health (NDoH) has implemented various strategies to ensure that
pregnant women receive quality care during pregnancy. At the first antenatal visit, essential
services are provided to PWLHIV according to the 2023 Guideline for Vertical Transmission
Prevention of Communicable Infection, which include a baseline VL testing, maternal
syphilis screening, and the initiation of DTG-based regimen regardless of CD4 count if not

already on ART(11,12).

Furthermore, the 2023 Guideline for Vertical Transmission Prevention of Communicable
Infections recommends cotrimoxazole prophylaxis for PWLHIV patients with a CD4 count <
200 cells/uL or those at WHO clinical stage 2, 3, or 4. Cotrimoxazole is prescribed to prevent
opportunistic infections. These medications are prescribed for PWLHIV with advanced HIV
(11,12). As part of comprehensive ANC services, healthcare providers offer counselling to
ensure that women understand the importance of adhering to their ART regimen, the potential
side effects, and the necessity of regular follow-up visits(11). These comprehensive services
aim to optimize maternal health and minimize the risk of vertical transmission of HIV to the

infant.

1.2. LITERATURE REVIEW.

1.2.1 VL and VL Suppression

HIV VL testing, a measure of the amount of virus present in an individual's bloodstream, plays
a critical role in monitoring the effectiveness of ART(13). Achieving VL suppression, defined
as VL at levels < 50 copies/mL, is the primary goal of ART(14). Numerous studies have
demonstrated the importance of VL suppression in improving the health outcomes of
individuals living with HIV, including reducing the risk of disease progression, transmission,
and mortality(15). The literature reviewed in this study consistently highlights the significance
of regular VL monitoring and adherence to ART regimens to achieve and sustain VL

suppression, thereby ensuring optimal disease management and public health outcomes(16).

Globally, the rates of viral suppression vary across regions and population groups. According
to UNAIDS 2023 data, approximately 39.9 million people were living with HIV globally, with
women and girls accounting for 53% of this population(17). Among all PLHIV, 86% knew
their HIV status, 77% were accessing ART, and 72% were virally suppressed (17). However,
these global averages conceal significant disparities across population groups. Women tend to
have better treatment outcomes than men. Among women aged 15 and above, 91% knew their

status, 91% were on ART, and 94% were virally suppressed(18). In contrast, only 83% of men
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in the same age group knew their status, 86% were on treatment, and 94% were virally
suppressed(17). Key populations such as men who have sex with men, sex workers,
transgender people, and people who inject drugs continue to experience disproportionately
higher HIV prevalence and face persistent barriers to testing, treatment, and viral
suppression(17). Among pregnant women, VL suppression is critical to elimination of vertical
HIV transmission. In 2023, 84% of PWLHIV globally had access to ART, reflecting continued
progress(18). However, viral suppression data for this subgroup remains incomplete globally,

with wide variation in program effectiveness and monitoring capacity across countries(17).

In South Africa, the country with the largest HIV epidemic globally, progress toward VL
suppression has been substantial but uneven. As of 2020, national data indicate that about 66%
of PLHIV on ART were virally suppressed, though this figure is lower among adolescents,
young adults, and newly diagnosed individuals(18). Among PWLHIV, VL suppression is
estimated at around 63.3%, with lower rates observed in those newly diagnosed during
pregnancy or those restarting ART after prior disengagement from care(19). Furthermore, in
South Africa, the optimal timing of VL testing for PWHIV is based on their ART status. For
women who initiate or re-initiate ART during pregnancy, the first VL test is to be done three
months after starting treatment, and if suppressed, a repeat test is scheduled at delivery(20). For
those already on ART at the time of antenatal booking, a VL test is done at the first ANC visit
and repeated at delivery, unless non-suppression is suspected(20). If ART is initiated after 28
weeks’ gestation, a VL test is to be done at delivery and repeated three months postpartum,
aligned with the infant’s 10-week immunisation visit(20). Additionally, all women, regardless
of ART history or breastfeeding status, are to have a VL test at six months postpartum, aligned
with the infant’s six-month immunisation visit(20). Despite these scheduled time points,
challenges such as inconsistent implementation, poor documentation, delayed results, weak
coordination between ANC and delivery services, and inadequate follow-up of elevated VL
especially among breastfeeding mothers are expected to limit the effectiveness of VL

monitoring.

1.2.2 The prevalence of VL suppression among PWLHIV in South Africa
Access to ART has substantially increased since the national ART program began in

2004. From 2019 to 2024, approximately 97% of PWLHIV in South Africa were on
ART(4,21). This achievement is commendable as ART plays a vital role in prevention of

vertical HIV transmission of HIV and in improving the overall health of pregnant women.



However, although the coverage of ART among pregnant women has greatly increased, reports

show low VL suppression among those receiving ART (9).

A study examining maternal VL during pregnancy and postpartum among women living with
HIV found that, despite substantial ART coverage, only 63% of pregnant women achieved a
VL below 50 copies/mL at delivery(22). This indicates that a significant proportion of pregnant
women may still have high VL, posing a potential risk to their health and the transmission of

the virus to their infants.

The antenatal HIV sentinel surveys conducted in 2017 and 2019 showed notable improvements
in HIV awareness and treatment. However, viral suppression (<50 copies/ml) among PWLHIV
receiving ART remained a concern, with figures estimated at 64.2% in 2017 and 66.0% in
2019(9). Furthermore, the achievement of the Joint United Nations Programme on HIV/AIDS
(UNAIDS) third 95 target, which aims for 95% of individuals on ART to achieve viral
suppression, varied significantly by province. In 2017, this ranged from 33.9% to 72.6%, while
in 2019, it improved slightly to between 43.4% and 77.3%(9). Notably, newly diagnosed
pregnant women and those reinitiating ART play a critical role in these outcomes. These groups
often begin treatment late in pregnancy, leaving limited time to achieve full VL suppression by
delivery(23). In addition, they may face greater psychosocial and structural barriers, such as
poor adherence, stigma, or delayed ANC attendance, which compromise treatment outcomes.
Research has shown that VL suppression is significantly lower among newly initiated ART
users during pregnancy compared to those who entered pregnancy already virally
suppressed(24). Similarly, women who have previously defaulted and are restarting ART may
present with drug resistance or adherence difficulties that further hinder viral suppression(23).
These challenges underscore the need for differentiated care strategies, early HIV testing,
enhanced adherence support, and rapid ART initiation, especially among newly diagnosed or
reinitiating pregnant women, to reduce vertical transmission risk and improve maternal

outcomes.

However, according to the 2022 ANC survey report, there has been progress, with 74.1% of
PWLHIV achieving viral suppression(25). This reflects ongoing efforts to improve ART
accessibility and effectiveness, though challenges remain in ensuring consistent care and

support across regions.



1.2.3. Impact of VL suppression during pregnancy
Research has highlighted the improved health outcomes of infants born to mothers with

suppressed VLs. In the context of pregnancy, delivery, and/or breastfeeding, when the mother
achieves VL suppression, Mother-to-Child Transmission (MTCT) is extremely unlikely to
occur, to the extent that the risk drops to less than 1%, thus reducing the infant's risk of
contracting HIV(26). Reduced risk of MTCT leads to improved immune system development
and overall health outcomes of the infant compared to infants born to mothers with

uncontrolled VLs(14,19).

High maternal VL has a substantial effect on the health outcomes of infants born to women
living with HIV(28). Studies have shown a clear correlation between maternal VL and the risk
of perinatal complications, including low birth weight, prematurity, and neonatal
mortality(29). A study by Kebede et al., (2013) demonstrated that infants born to mothers
with unsuppressed VL had an increased risk of low birth weight and preterm delivery,
compared to those born to mothers with suppressed VLs(29). Also, Concepcion et al., (2020)
discovered that infants born to mothers with unsuppressed VL had high odds of preterm birth,

which is a major cause of neonatal mortality and morbidity(30).

1.2.4. Impact of ART regimen and timing of ART initiation relative to conception
Some studies have provided valuable insights into the effectiveness of different ART regimens

for preventing MTCT. For instance, the PROMISE study compared different ART regimens
for preventing MTCT and found that the transmission rate was 0.5% among women whose VL
at delivery was less than 200 copies/mL with triple-drug ART and 1.8% with zidovudine
monotherapy(31). Furthermore, supporting the importance of early treatment, the HPTN 052
study found that early ART initiation significantly reduced the risk of MTCT in PWLHIV. For
instance, at one year postpartum, the transmission rate was just 0.5% among women whose VL
was <400 copies/mL at the beginning of ART compared to significantly higher transmission

rates among those who initiated ART later or had unsuppressed VLs(32).

The advantage of reducing the risk of MTCT that comes with being on ART at the time of
conception is well-documented in scientific literature. Mandelbrot et al. (2015), aimed to assess
the possibility of eliminating MTCT of HIV by initiating highly active ART before conception.
The study found that no transmission occurred among 2651 infants born to women who were
already on ART at the time of conception and maintained viral suppression throughout

pregnancy(33). Initiating ART before conception improves the overall mother’s health by
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limiting the HIV infection's progression and reducing the risk of opportunistic infections(34).
For mothers who breastfeed, ART provides ongoing protection against MTCT throughout the
breastfeeding period(34).

In South Africa, the preferred ART regimen for PWLHIV is TLD, which includes tenofovir
disoproxil fumarate (TDF), lamivudine (3TC), and dolutegravir (DTG)(35). When DTG is not
appropriate, other regimens include TDF, 3TC, and efavirenz (EFV); TDF, emtricitabine
(FTC), and EFV; and abacavir (ABC), 3TC, and EFV. For second-line treatment, zidovudine
(AZT), 3TC, and lopinavir/ritonavir (LPV/r) are used(35). Third-line options may include
darunavir/ritonavir (DRV/r) and raltegravir (RAL(36).



1.2.5 Conceptual Framework
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Figure 1: The eco-sociological framework of factors that contribute to or affect VL

suppression in PWLHIV on ART before pregnancy

Various factors can influence VL suppression among PWLHIV on ART before pregnancy
(see Figure 1). These factors can be categorized into individual, interpersonal, institutional,

community and policy factors.



1.2.5.1 Individual Factors

1.2.5.1.1 Education level

Several studies have identified a correlation between lower levels of maternal education and a
reduced likelihood of receiving ART and adhering to ART(37,38). The education level of
PWLHIV can affect VL suppression in several ways. Higher education levels are associated
with better health literacy, knowledge, and awareness of HIV and VL suppression(16,39).
PWLHIV with higher education levels are more likely to understand the importance of
adherence to medication and engagement in healthcare services, leading to improved
outcomes(16). Education also empowers individuals to take an active role in managing their

health and provides better access to resources necessary for VL suppression(16).

1.2.5.1.2 Age

In the early 2000s, most studies observed no significant correlation between maternal age and
the uptake of ART (40). However, more recent research has identified a notable association
between these variables. Younger age (<25 years) is associated with failure to achieve viral
suppression(15). Younger women are less likely to receive and adhere to ART(41,42).
Furthermore, younger pregnant women may face challenges in accessing healthcare services

and may have limited knowledge about ART(22).

1.2.5.1.3 Employment status

Employment status can influence VL suppression. Due to financial constraints, unemployed
women must deal with several issues, including inadequate food security and the expense of
transportation to ART clinics(43). A study conducted by Adeniyi et al., (2021) in the Eastern
Cape to examine factors associated with peripartum virologic suppression found that
unemployment significantly reduces the likelihood of peripartum virologic suppression(39).
Another study found that women who are unemployed and depend on their spouse or partner

for financial support have a high prevalence of unsuppressed VL(15).

1.2.5.1.4 Mental Health Status

Mental health plays a crucial role in VL suppression. Pregnant women who experience mental
health issues such as depression, denial of their HIV status at ANC, anxiety or stress, may find
it challenging to adhere to their medication regimen consistently(44—46). Mental health
conditions can also impact a person's overall well-being and motivation to engage in self-care

practices necessary for VL suppression(30).



1.2.5.1.5 Income level

Income level is another significant factor that affects VL suppression. Low income level is
associated with poorer response to ART(47). Limited financial resources can impact a person's
access to nutritious food, transportation to medical appointments to pick up free medications
from the clinic, and other essential resources for maintaining good health and VL

suppression(48).

1.2.5.1.6 Substance use

Substance use, including alcohol and drug abuse, can hinder VL suppression. Alcohol use can
negatively impact ART adherence and overall health(49). For instance, substance use can
impair cognition, leading to forgetfulness and poor decision-making about ART, with pregnant

women less likely to prioritise it, resulting in suboptimal VL suppression (49,50).

1.2.5.1.7 Adherence to ART

Poor adherence to ART medications can result in incomplete VL suppression(51). Pregnant
women who struggle with adhering to their prescribed medication regimen may experience
fluctuations in VL levels, risking non-suppression(52). Adherence to ART may be further
compromised by lifestyle behaviours, side effects of ART, and ongoing fear of stigma,
particularly when HIV status has not been disclosed or when facing interpersonal violence and

lack of partner support(52).

1.2.5.1.8 Nondisclosure of HIV Status
Nondisclosure of HIV status can hinder VL suppression during pregnancy. Pregnant women
who do not disclose their HIV status to their partners, family members and friends may miss

out on necessary support and interventions to optimize VL suppression(51).

1.2.5.1.9 Treatment exhaustion

Treatment exhaustion can lead to decreased motivation and disengagement in self-care
practices necessary for VL suppression(55). ART requires lifelong commitment and entails
various lifestyle adjustments. These adjustments include integrating medication intake into
daily routines, coping with potential side effects, consistently obtaining prescription refills,
attending medical appointments, and remembering to take medications consistently for a
patient's life(55). ART treatment fatigue can lead to a decline in adherence over time(55).
PWLHIV may experience a pill burden and become exhausted from the demands of long-term

treatment, hence failing to achieve VL suppression(56).
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1.2.5.2 Interpersonal Factors

1.2.5.2.1 Social support

Social support significantly impacts maternal health and well-being during pregnancy(44).
Women with social support from their partners or family members are more likely to achieve
viral suppression than those who don’t have support(57,58). Having supportive relationships
with partners, family members, friends, or support groups can positively influence VL
suppression outcomes(58—60). Social support plays a crucial role in providing emotional,
practical, and informational assistance to individuals living with HIV(57). Supportive
relationships can help reduce stress, enhance medication adherence, encourage regular medical
visits, and provide a sense of belonging and acceptance, all of which contribute to better VL.
suppression(57,61). Contrary to the aforementioned studies, other studies found no correlation
between social support and ART uptake(62,63), nor any significant association between social

support and VL suppression among PWLHIV(43).

1.2.5.2.2 Partner violence

The likelihood of achieving VL suppression is lower in women who experience intimate partner
abuse(15). Hatcher et al., (2021) investigated the long-term association between partner
violence and HIV VL suppression during pregnancy and the postpartum period. The study
found that exposure to partner violence during pregnancy was not associated with VL
suppression but was associated with a decreased likelihood of viral suppression at 12 months
postpartum(64). The stress and trauma associated with partner violence can negatively impact
adherence to ART and engagement in HIV care(15). Fear of disclosure or retaliation from an
abusive partner can make it difficult for women to consistently take their medication or attend

medical appointments, leading to suboptimal VL suppression outcomes(15).

1.2.5.2.3 HIV-related stigma

The stigma surrounding HIV can create barriers to achieving VL suppression. PWLHIV often
face discrimination, judgment, and social exclusion, which can negatively impact their mental
health and well-being(65). HIV-related stigma may deter individuals from seeking HIV testing,
initiating ART, or adhering to their treatment regimen(54,66,67). Stigma can also lead to
feelings of shame or self-blame, anxiety, suicidal ideation, psychological distress, and

depression which may further hinder engagement in care and VL suppression(68—70).
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1.2.5.3 Institutional Factors

1.2.5.3.1 Access to HIV healthcare

The accessibility and availability of HIV healthcare services can greatly influence VL
suppression. In South Africa, ANC services are free at all public health facilities(2).

However, financial constraints prevent PWLHIV from accessing ANC and ART services and
later on can lead to VL non-suppression(60,71-73). Furthermore, limited access to healthcare
facilities, especially in rural or remote areas, creates obstacles for PLHIV, including PWLHIV
in obtaining regular HIV testing, treatment, and follow-up care (72,74). Lack of nearby
healthcare facilities or long-distance travel can be particularly burdensome for PWLHIV.
Additionally, the felt need to travel outside their community to a clinic to avoid stigma can

impact their treatment adherence, ultimately affecting VL suppression(74).

1.2.5.3.2 Quality of HIV healthcare

The quality of HIV care provided by healthcare institutions is crucial for VL suppression(75).
South Africa has made substantial strides in enhancing the quality of HIV care, particularly
through the prevention of vertical HIV transmission program. Most pregnant women attend at
least one ANC visit, and a large proportion meet the recommended four-visit schedule(2). High
levels of HIV testing and ART provision during pregnancy and delivery have been achieved(2).
However, challenges persist in ensuring consistent quality care. Factors such as ANC staff
attitudes, availability of trained healthcare professionals, adherence to treatment guidelines,
availability of essential medications, and regular monitoring of VL and CD4 counts are
necessary for effective HIV management(76). Inadequate training, resource limitations, and
suboptimal clinical practices can compromise the quality of care, resulting in poor VL
suppression outcomes(76). Furthermore, patient-related barriers and health-system factors,
such as crowded clinics, contribute to women seeking ANC later in their pregnancy(91,46).
Delays in ANC initiation can, in turn, delay ART initiation particularly for newly diagnosed
women or those reinitiating ART after treatment interruption ultimately reducing the likelihood

of timely VL suppression(77).

1.2.5.3.3 Availability of HIV counselling and adherence support

Counselling and adherence support services play a vital role in helping individuals understand
the importance of ART adherence and providing strategies to overcome barriers(78,79). In
South Africa, HIV counselling and testing (HCT) is free at all public facilities, with national
guidelines mandating HCT for all pregnant women at their first ANC visit(7). The availability

of trained counsellors and support groups can positively impact adherence rates and ultimately
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contribute to VL suppression(78). PWLHIV requires counselling to alleviate their mental stress
and build their self-esteem(79). Lack of counselling services and limited support can lead to

difficulties in adhering to medication regimens, resulting in suboptimal viral suppression(78).

1.2.5.4 Community Factors

1.2.5.4.1 Community norms and cultural beliefs about HIV/AIDS

Stigmatizing attitudes or misconceptions about HIV/AIDS within a community can create
barriers for all PLHIV to discuss their HIV status openly, seek medical care, and adhere to their
ART regimen(45,78,80,81). Negative community attitudes can lead to fear of discrimination,
social isolation, and reluctance to access healthcare services, ultimately hindering VL
suppression(45,78,82). HIV-related discrimination and stigma can significantly impact VL
suppression. PWLHIV who experience discrimination or stigma due to their HIV status may
feel ashamed, marginalized, and afraid to disclose their status or seek healthcare services(82).
Fear of judgment and rejection can lead to non-disclosure of HIV status and reluctance to
engage in HIV care, resulting in suboptimal ART adherence and VL
suppression(46,54,67,78,82).

1.2.5.5 Policy Factors

Policies are instrumental in enhancing the VL suppression among PWLHIV. Policies such as
the National prevention of vertical HIV transmission i.e. prevention of vertical HIV
transmission Option B Plus strategy, universal ART access, and routine HIV testing during

ANC visits, contribute to better VL suppression outcomes(83).

1.2.5.5.1 National PMTCT Policy

The National prevention of vertical HIV transmission policy encompasses a set of guidelines
and strategies implemented at national level to prevent the MTCT of HIV(83). One crucial
element of this policy is the Option B Plus strategy and universal access to ART for PWLHIV.
The prevention of vertical HIV transmission Option B Plus strategy was implemented in South
Africa in January 2015(84). This strategy involves the provision of lifelong ART to PWLHIV,
irrespective of their CD4 count or clinical disease severity(85,86). The aim is to ensure that all
PWLHIV receive ART to improve their health outcomes and prevent vertical transmission(84).
The introduction of the Option B Plus strategy has significantly improved access to ART for
PWLHIV in the South African public health sector(84,86,87). As a result, more than 95% of

women with unknown HIV status are now tested for HIV during ANC visits, enabling early
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identification of PWLHIV(88). Moreover, as of 2015, more than 90% of PWLHIV were
receiving ART through this policy(88).

1.3 Gaps identified in the literature

The existing literature reveals gaps in our understanding of treatment among PWLHIV. Firstly,
despite the widespread ART distribution, the high prevalence of HIV among antenatal women
suggests that factors affecting VL suppression require further investigation. Secondly, while
ART coverage is substantial, the low proportion of PWLHIV achieving viral suppression
underscores the need for targeted research concerning the factors influencing this outcome.
Addressing these gaps is essential for improving health outcomes and minimizing the risk of
infant transmission. Although many factors affect VL suppression, only a few have been
investigated by the current study, considering that not all aspects were covered during data

collection.

1.4 Problem Statement

Previous research has focused on various aspects of HIV care and treatment during pregnancy,
including ART initiation, adherence, and PMTCT. However, achieving VL suppression among
PWLHIV remains problematic(89). VL suppression is important for improving quality of life,
reducing mortality and morbidity for PLWHIV, as well as reducing MTCT during
pregnancy(90). The third pillar of the elimination of vertical HIV transmission strategy aims to
prevent transmission of HIV from PWLHIV to their infants. This can best be achieved by
ensuring that women of reproductive age are already on ART and virally suppressed at
conception and that they maintain this viral suppression during pregnancy. In South Africa,
there is limited knowledge about viral suppression in pregnant women on ART before the

current pregnancy.

1.5 Justification

While several studies have examined VL suppression among PWLHIV in South Africa, there
is limited research specifically focusing on women attending ANC for the first time and who
were already on ART before pregnancy. This group represents a distinct subset of the pregnant
population, as they have already initiated ART and are likely to have been on treatment for a
longer duration compared to those starting ART during pregnancy, and are expected to have
achieved viral suppression. Furthermore, this group is an increasing proportion of pregnant
women and may reflect VL suppression at conception. This has been associated with the lowest

risk of MTCT in studies. Understanding the factors associated with VL suppression in this
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specific population is crucial for developing targeted interventions for improving maternal and
child health outcomes. Similarly, it may enhance care during the transition from adult HIV

services to antenatal care services.

The purpose of this study is to evaluate VL suppression and factors related to VL suppression
in PWLHIV who were on ART before becoming pregnant and were attending ANC for the first
time. This research will help identify areas for improvement and offer important insights into
the efficacy of current PMTCT programs. Additionally, the findings will have an impact on
practice and policy, enhancing the quality of ANC services and reducing the prevalence of HIV

among pregnant women and children in South Africa.

1.6 Research Question
What is the prevalence of VL suppression among PWLHIV who attended their first ANC visit
in South African public health facilities and were on ART before pregnancy, and what factors

are associated with this suppression?

1.7 Aim
To estimate the prevalence of VL suppression among PWLHIV who attended their first ANC

visit in South African public health facilities and were on ART before pregnancy.

1.8 Objectives

1. To estimate the prevalence of VL suppression among PWLHIV who attended their
first ANC visit and were on ART before pregnancy.

il. To describe the prevalence of VL suppression by key covariates such as age,
province, and regimen type among PWLHIV who attended their first ANC visit and
were on ART before pregnancy.

1il. To identify factors independently associated with VL suppression among PWLHIV
who attended their first ANC visit and were on ART before pregnancy.
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CHAPTER TWO: METHODS

This chapter describes the study design. It covers the study site, the study population, sampling,

data management, data analysis, and ethical considerations.

2.1 Study Design
The study employs secondary data analysis using cross-sectional data collected during the

South African 2022 ANC HIV sentinel survey (primary study).

2.2 Description of the Primary Study

The primary study was a national cross-sectional sentinel survey conducted from February to
April 2022. The survey aimed to determine HIV seroprevalence among pregnant women aged
15 to 49 attending South African ANC clinics. The survey also aimed to track trends and
establish the geographical distribution and pattern of HIV prevalence among these women over

time, as well as to track the progress toward the 95-95-95 targets for pregnant women.

The sentinel sites were classified based on their geographical location and size, providing up to
nine strata per district. Eight to eighty-three institutions were chosen for every district. The
primary sampling unit was public health facilities providing ANC services in the previous three
months. The primary data was collected using a paper-based data collection form, which
included demographic indicators such as race, marital status, age and type of antenatal visit.
Participants were provided an information sheet, with trained nurses explaining to them the
information therein. Furthermore, they were given opportunity to ask the nurses questions and
to give written consent for their participation in the study. First-time or follow-up attendees
underwent a brief interview and had a blood specimen collected. Demographic data were
abstracted from registers, for reporting purposes, for those who did not provide consent, in

accordance with ethical guidelines.

Forms were scanned and captured using Optical Mark Recognition (OMR), and regular quality
checks and validation procedures were implemented to maintain data integrity. The study used
OMR to convert paper data into an electronic database managed by the National Institute for
Communicable Diseases (NICD). Data from the HIV-related testing of collected samples were
entered into TrakCare (the laboratory information system at NICD) and downloaded weekly.
The data was regularly reviewed for quality and completeness, and stored securely on an NICD

server with restricted access and online protection for viruses.
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2.3 Study Site of the Current Study
This study used data collected from all 1,595 ANC sentinel survey sites across the nine South

African provinces that participated in the 2022 survey.

2.4 Study Population
The study population was composed by PWLHIV who received ART before becoming
pregnant, who were in the 15 to 49 age range, who participated in the 2022 ANC HIV Sentinel

Survey, and who were attending their 1st ANC visit at the time of the survey.

2.5 Sampling

All PWLHIV who met the eligibility criteria for the secondary analysis were included.

2.6 Data Management

The 2022 ANC survey de-identified dataset was received from the study's principal
investigator in DTA format, following the receipt of ethical clearance. The data was stored on
a password-protected personal computer, and access to the raw data was restricted to only

those directly involved in the research.

2.7 Data Analysis
The analysis was conducted using StataCorp. 2021. Stata Statistical Software: Release 17.
College Station, TX: StataCorp LLC(91), with the support of supervisors and the supervision

of statisticians from the University of Witwatersrand.

2.7.1 Description of variables and outcomes for the current study

The dependent variable (outcome) was VL suppression, which was defined as VL of less than
50 copies per millilitre (See Table 1 for the description of variables). The use of <50
copies/mL as the cut-off point for viral suppression was supported by robust scientific
evidence, demonstrating its association with reduced transmission risk and improved health
outcomes(92,93). The South African NDoH guidelines also recommend this threshold. The
main exposure variable is ART status before pregnancy, defined as being on ART prior to
conception and at the time of the first ANC visit. These variable captures whether the
participant-initiated ART before pregnancy, in line with the inclusion criteria for the study.
Other independent variables considered include maternal age, province, gestational age at first
ANC visit, ART regimen type, and time on ART. These variables are included to identify
factors that may be associated with VL suppression among pregnant women living with HIV

(PWLHIV).
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Table 1: Description of variables

The dependent Exposure

Variable (outcome} variable

Explanatory variables

Variable type

VL suppression (<50 ART status Agegroup: 15-24, 25-34 and 35-49 * Categorical
copies/ML) hefare Race: African, Asian, Coloured, White and other * Categorical
pregnancy Education level: None/Primary, Secondary and * Categorical
Tertiary : * Categorical
Trimester at booking: First trimester, Second
trimester and Third trimester * Categorical
Parity: None, One/Two and Three or more times * Categorical
Regimen type: Dolutegravir (DTG)-based (TLD),
Efavirenz (EFV)-based and Second line * Categorical
Gravidity: Once, Twice and Three or more times * Categorical
Partners age: 16-24,25-34 and 35-74 * Categorical
Syphilis status: Positive, Negative and Missing * Categorical
Knowledge of partner’s status: * Categorical
Sex under the influence of drugs or alcohol: Yes, No
and Missing * Categorical

Relationship with the partner who fathered the
infant: Married and other( Living together/co-

habiting , Not living together but in a relationship .
and No relationship)

* Multiple sexual partners: One sexual partner, More
than one sexual partner and Missing

Categorical

2.7.2 Primary Outcome Analysis

The secondary analysis included PWLHIV women whose outcome and main exposure data
were available. Objective 1 sought to estimate the prevalence of VL suppression among
PWLHIV who attended their first ANC visit and were on ART before pregnancy. Objective 2
endeavoured to describe the prevalence of VL suppression by key covariates such as age,
province, and ART regimen type. For these objectives, data were summarized using descriptive
and summary statistics, with proportions expressed for categorical variables such as age groups,
provinces, and ART regimens. The prevalence of VL suppression was determined by

calculating the proportion of individuals with a VL threshold of <50 copies/mL.

Descriptive analyses were conducted to determine the proportion of PWLHIV who had VL
suppression. The proportion of PWLHIV who had VL suppression was also determined by
main demographic indicators such as age group (15-24, 25-34, and 35-49 years), level of
education (none/ primary, secondary, and tertiary), race (Other [Coloured, White, and Asian]
and Black African), parity, relationship with the father of the child, regimen type and partner

age among others. The normal approximation to the binomial distribution was used to compute
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95% confidence intervals (CI) for the prevalence of VL suppression to provide a measure of

the estimate's precision.

2.7.3 Factors Associated with VL Suppression
2.7.3.1 Univariable and Multivariable Analysis
To address objective 3, factors associated with unsuppressed VL were assessed using
univariable and multivariable logistic regression analysis. Both analyses accounted for the
survey design. Statistical significance for interpretation of the results in the final model was

defined at a 5% level (p <0.05).

A systematic model selection process was employed to examine factors associated with
unsuppressed VL. Bivariable logistic regression analysis of all variables was performed,
including variables that had p-values less than 0.2 in the final multivariable logistic regression
model. This liberal threshold (p <0.2) was intentionally used to avoid excluding potentially
important predictors too early in the analysis. Importantly, while a p-value of <0.2 was used as
a screening threshold for variable selection, statistical significance in the final model was
assessed at the conventional p<0.05 level, ensuring that the conclusions drawn were based on
a rigorous standard of evidence. Variables included were age group, trimester at booking,
province, ART regimen type, partner age, and relationship with the father. Some variables were
also retained in the model based on theoretical importance or prior evidence of their association
with viral suppression. For instance, education was retained in the model despite a P-value of
>0.2 due to evidence from other studies suggesting a potential association with VL suppression

in PWLHIV(16).

After fitting the multivariable logistic regression model, multicollinearity was assessed using
the Variance Inflation Factor (VIF), which indicated that no variables had a VIF greater than
10, suggesting that multicollinearity was not an issue. Correlations among predictors were
assessed but none was established, confirming the independence of the included variables. In
addition, interaction terms were included in the final model to explore potential moderating
effects among predictors. The final model was evaluated for goodness of fit, and performance

metrics were assessed to confirm its robustness.

The multivariable logistic regression analysis identified several factors significantly associated

with unsuppressed VL among PWLHIV on ART at their first ANC visit, building upon results
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of the bi-variable analysis. Significant predictors included age group, ART regimen type,
province, and trimester at booking, each interpreted in terms of the odds ratio. This
comprehensive approach enhanced the findings' reliability and ensured that the conclusions

were firmly grounded in rigorous statistical frameworks.

2.8 Ethical Considerations

The study followed ethical principles outlined in Singapore's statement on research integrity,
emphasizing honesty, fairness, and good stewardship(94). The University of Witwatersrand
Human Research Ethics Committee (Medical) approved this study, clearance certificate number
M240319 M240520-D-0001 (see appendix 1). De-identified data was received from the PI of
the ANC survey, Professor Puren. Only the researchers actively involved in the study could

access the raw data.
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CHAPTER THREE: RESULTS

This chapter outlines the study flow, the sociodemographic characteristics of the study

population, post-hoc power analysis, and the study results.

3.1 Study flow of the participants

A total of 42,875 PWLHIV were initially enrolled in the survey (see Figure 2). However, 6,178
individuals were excluded for various reasons. Of these, 64 (0.1%) individuals were outside the
specified age range of 15-49 years, and 777 (1.8%) individuals had missing age data.
Additionally, 1,492 (3.5%) individuals were excluded because no blood sample was collected,
while 2,314 (5.4%) had their specimens rejected. There were also 111 (0.3%) individuals whose
data collection forms were lost, and 289 (0.7%) individuals whose specimens were lost.
Furthermore, 1,131 (2.6%) individuals were excluded due to a lack of documented consent in
the files. Among those who agreed to participate but were excluded from the analysis,
21(0.06%) were not pregnant, 26 283 (71.66%) were HIV negative, 4380 (42.14%) were not
on ART before pregnancy, 83 (1.38%) had no VL results available and 4388 (72.98%) were
not first time ANC attendees. This resulted in 1542 (25.64%) participants being included in the

analysis.

Exzcluded: 64{0.1%) who were outside of the age range (15- 49 years)

Enrolled mn the survey

1 (42 875)

l_

Aoree to patticipate
36,657 (85.55%%)

TI1.8%) age was tmissing
1492(3.5%) Mo blood sample collected
2314(5.4%) specimen rejected
111(0.3%) data collection form lost
282(0.7%0) specimen lost
1121{2.6%) who had no documented consent m the files

Pregnant and aged 15-4% vears
36,676 (99.94%)

Ezcluded) 271 (0.06%) who were not pregnant

L]

HIV positive
10, 293 (28.34%)

Excluded : 26,283 (71.66%) who were HIV Negative

Y

On ART before pregnancy
6,013 (57.86%)

!

Included m the study
1542 (25 64%)

Excluded: 4380 (42.14%) who were not on ART before pregnancy

Ezcluded : 83 (1.38%0) who had no VL results available
4388 (72.98%) who were not first-ime ANC attendees

Figure 2: Study Flow of PWLHIYV included in the analysis
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3.2 Social Demographic Characteristics
The study analysed a sample of 1,542 PWLHIV (see Table 2). The mean age of participants

was 31.02 years (standard deviation [SD]5.97). The median age was 31, with an interquartile
range of 27-35 years. Among the participants, 15.43% were aged 15-24. Most participants were
African (96.91%). Educational attainment varied, with 11.94% having no formal education or

only primary schooling and 76.16% having completed secondary education.

In terms of relationship status, only 15.42% were married. Geographically, most PWLHIV were
from KwaZulu-Natal, comprising 30.22% of the sample. Notably, Gauteng and Kwazulu-Natal
exhibited adjusted and unadjusted differences of more than 5%, which means these two
provinces were over-represented in the dataset. This over-representation suggests that the
findings may disproportionately reflect these provinces and caution should be taken when

applying the results to populations from other provinces with lower representation.

Regarding parity, 13.89% had no previous children. Regarding gravidity, 10.51% were
pregnant for the first time, while 62,27% had experienced three or more pregnancies.
Concerning partner HIV status, 45.45% had partners who were HIV positive. A small
proportion (0.63%) reported not having a sexual partner, with 52.01% of data missing. The
majority of PWLHIV were on the DTG regimen (59.18%). The prevalence of syphilis was
2.02%, though testing data was missing for 59.51% of the sample.

Regarding gestational age at first antenatal booking, most participants (57.92%) initiated care
during the second trimester, while 33.01% booked during the first trimester, and 9.07% in the
third trimester. This highlights the importance of encouraging earlier engagement with

antenatal services for optimal maternal and child health outcomes.

Table 2: Baseline characteristics of the study population (N= 1542)

Characteristics Total (N =1542) Unweighted, % Weighted, % [95% CI]
Age (years), IQR (median) - 27-35 (31) 27-35 (31)
15-24 244 15.82 15.43 [14.06-16.91]
25-34 853 55.32 54.95[52.9-56.99]
35-49 445 28.86 29.62 [27.78-31.52]
Race
African 1488 96.81 96.9 [96.22-97.47]
Other races 49 3.19 3.09 [2.51-3.78]
Education level
None/Primary 183 12.02 11.94 [10.6-13.43]
Secondary 1160 76.22 76.16 [74.33-77.9]
Tertiary 179 11.76 11.9 [10.59-13.34]
Relationship with the father
Married 224 14.66 15.42 [13.9-17.07]
Living together/co-habiting 448 29.32 31.44[29.47-33.47]
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Not living together but in a 817 53.47 50.63 [48.55-52-7]

relationship
No relationship 39 2.55 2.52[1.98-3.20]
Province
Eastern Cape 246 15.95 11.76 [10.76-12.89]
Free State 136 8.82 5.79 [5.15-6.50]
Gauteng 225 14.59 28.65 [26.46-30.94]
Kwazulu-Natal 466 30.22 24.33 [22.52-26.23]
Limpopo 88 5.71 6.16 [5.56-6.81]
Mpumalanga 139 9.01 8.12 [7.13-9.23]
Northern Cape 34 2.20 1.06 [0.81-1.38]
North West 104 6.74 6.45 [5.33-7.78]
Western Cape 104 6.74 7.68 [6.97-8.45]
Parity
None 216 14.13 13.89 [12.66-15.21]
One 490 32.05 31.71[29.84-33.64]
Two 460 30.09 29.9 [28.02-31.86]
Three or more 233 23.74 24.5 [22.7-26.39]
Gravidity
Once 159 10.53 10.51[9.42-11.71]
Twice 420 27.81 27.22 [25.565-28.95]
Three or more times 931 61.66 62.27 [60.34-64.16]
Partner HIV status
HIV positive 337 45.54 45.45 [42.46-48.48]
HIV negative 208 28.11 29.66 [27.03-32.43]
Don't know his/their status 189 25.54 24.26 [21.73-26.97]
Don't have a sexual partner 6 0.81 0.63 [0.35-1.16]
Missing 802 802(52.01) -
ART regimen type
DTG-based regimen 861 58.89 59.18 [57.00-61.31]
EFV-based regimen 548 37.41 37.17 [35.05-39.22]
Second line regimen 54 3.69 3.71 [2.95-4.66]
Missing 80 5.2 -
Multiple sexual partners
More than one sexual 40 4.90 4.61 [3.56-5.94]
One sexual partner 776 95.10 95.39 [94.06-96.44]
Missing 726 47.08 -
Syphilis status n (%)
Positive 37 2.40 2.02 [1.57-2.59]
Negative 646 41.89 38.47 [36.00-40.00]
Missing 859 55.71 59.51 [56.94-62.04]
Trimester at booking
First trimester 445 33.81 33.01[31.02-35.06]
Second trimester 753 57.22 57.92[55.74-60.08]
Third trimester 118 8.97 9.07[7.85-10.44]

ART= Antiretroviral Therapy; CI= Confidence interval; DTG- = Dolutegravir; EFV = Efavirenz; SD= Standard Deviation
IQR= Interquartile Range

3.3 VL Suppression
Among the 1,542 PWLHIV included in the analysis, 65.89% (95% CI: 63% to 68%) were

virally suppressed (<50 copies/mL) (see Table 3). Among those aged 15-24, 55.01% achieved
VL suppression, the lowest among age groups, while 44.99% were non-suppressed. According
to the racial category, 67.72% of Black Africans were virally suppressed, with 32.28% non-
suppressed. Geographically, Gauteng achieved the highest VL suppression at 76.44%, with
23.56% non-suppressed. Mpumalanga had the lowest VL suppression at 46.04%, with 53.96%

of the cases non-suppressed.
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Regarding education, 66.51% of those with no/primary education achieved VL suppression,
while 33.49% did not. Concerning partners age, only 55.99% of PWLHIV with partners aged
16-24 achieved VL suppression, compared to 47.01% who were non-suppressed, marking this
group the lowest in the category. Regarding the relationship with the baby’s father, Married
PWLHIV achieved VL suppression of 72.81%, while 27.19% achieved none. According to the
trimester at booking, among PWLHIV who booked in the first trimester, VL suppression was
achieved by 70.95% while 29.05% did not achieve any. For those who booked in the third
trimester, 52.40% achieved VL suppression while 47.60% did not. In terms of ART regimen,
PWLHIV on DTG-based regimens achieved the highest VL suppression, with 72.55% virally

suppressed compared to 27.45% who were non-suppressed.

Regarding parity, 69.47% of individuals with two children achieved VL suppression, in contrast
to 30.53% who were non-suppressed. For gravidity, 67.20% of those who had been pregnant
once achieved VL suppression, while 32.80% remained non-suppressed. When considering
partners' HIV status, 68.64% of individuals with HIV-positive partners achieved VL
suppression, compared to 31.36% who were non-suppressed. Among those who tested positive
for syphilis, 70.53% achieved VL suppression, while 29.47% were non-suppressed. Overall,
the findings indicate significant differences in VL suppression across various categories,

underscoring the impact of these factors on treatment outcomes.
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Table 3: Prevalence of VL suppression (<50 copies/mL) by key covariates among PWLHIV

on ART at 1%t ANC visit, N=1542

VL suppression

Non-suppressed VL

Covariate Category Total P-value
n (%) 95% CI n (%) 95% CI
Overall VL suppression 1542 1016 (65.89) 0.63-0.68 526 (34.11) -
Age group 15-24 244 133 (55.01) 49.61-60.30 111 (44.99) 39.70-50.39
(years) 25-34 853 590 (70.55) 68.07-72.92 263 (29.45) 27.08-31.93
35-49 445 293 (68.81) 65.18-72.22 152 (31.19) 27.78-34.82 0.0000
Race African 1488 984 (67.72) 65.83-69.56 504 (32.28) 30.44-34.17
0.8916
Other races 49 30 (67.04) 56.60-76.03 19 (32.96) 23.97-43.40
Province Eastern Cape 246 151 (61.38) 52.52-66.93 95 (38.62) 33.07-44.48
Free State 136 91 (66.91) 61.53-71.88 45 (33.09) 28.12-38.47
Gauteng 225 172 (76.44) 72.68-79.83 53 (23.56) 20.17-27.32  0.0000
Kwazulu-Natal 466 327 (70.17) 66.34-73.74 139 (29.83) 26.26-33.66
Limpopo 88 56 (63.64) 55.09-71.40 32 (36.36) 28.60-44.91
Mpumalanga 139 64 (46.04) 39.20-53.03 75 (53.96) 46.97-60.80
Northern Cape 34 19 (55.88) 41.41-69.42 15 (44.12) 30.58-58.59
North West 104 61 (58.65) 51.57-65.40 43 (41.35) 36.60-48.43
Western Cape 104 75 (72.12) 66.14-77.40 29 (27.88) 22.60-33.86
Education None/Primary 183 114 (66.51) 60.98-71.63 69 (33.49) 28.37-39.02
Level Secondary 1160 757 (66.94) 64.79-69.03 403 (33.06) 30.97-35.21  0.6122
Tertiary 179 126(69.77) 64.03-74.96  53(30.23) 25.04-35.97
Partners age  16-24 years 72 40 (52.99) 44.26-61.53 32 (47.01) 38.47-55.74
25-34 years 577 379 (66.85) 63.66-69.89 198 (33.15) 30.11-36.34  0.0007
35-74 years 773 522 (70.16) 67.55-72.65 251 (29.84) 27.35-32.45
Relationship ~ Married 224 156 (72.81) 68.28-76.90 68 (27.19) 23.10-31.72
with the Living 488 292 (67.82) 28.93-35.61 156 (32.18) 28.93-35.61
father together/co-
habiting 0.0321
Not living 817 536 (66.21) 63.52-68.79 281 (33.79) 31.21-36.48
together but in a
relationship
No relationship 39 21 (57.49) 45.10-69.00 18 (42.51) 31.00-54.90
Trimester at  First 445 310 (70.95) 67.40-74.26 135 (29.05) 25.74-32.60  0.0000
booking Second 753 497 (67.43) 64.60-70.14 256 (32.57) 29.86-35.40
Third 118 57(52.40) 44.90-59.80 61 (47.60) 40.20-55.10
ART regimen DTG based 861 612 (72.55) 70.10-74.88 249 (27.45) 25.12-29.90
t 0.0000
pe EFV based 547 336 (63.14)  59.78-66.39 211 (36.86) 33.61-40.22
Second line 54 22 (46.11) 36.08-56.47 32 (53.89) 43.53-63.92
Parity None 216 138 (65.24) 60.12-70.03 78 (34.76) 29.97-39.88
One 490 323 (67.11) 63.57-70.47 167 (32.89) 29.53-36.43
Two 460 314 (69.47) 66.21-72.54 146 (30.53) 27.46-33.79 0.5531
Three or more 363 233 (67.57) 63.57-71.32 130 (32.43) 28.68-36.43
Gravidity Once 159 103 (67.20) 60.97-72.87 56 (32.80) 27.13-39.03
Twice 420 279 (66.61) 62.66-70.35 141 (33.39) 29.65-37.34 0.6838
Three or more 931 618 (68.52) 66.17-70.78 313 (31.48) 29.22-33.83
times
Partner’s HIV positive 337 226 (68.64) 64.32-72.66 111 (31.36) 27.34-35.68
HIV status HIV negative 208 140 (68.86) 63.45-73.79 68 (31.14) 26.21-36.55
Other 991 646 (66.97) 64.69-69.17 345 (33.03) 30.83-35.31  0.8376
6 4 (69.84) 37.90-89.78 2 (30.16) 10.22-62.10
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Don’t have a
sexual partner

Syphilis Positive 37 25 (70.53) 56.58-81.47  12(29.47) 18.53-43.42
results Negative 646 438 (69.08) 66.24-71.77 208 (30.92) 28.23-33.76 0.3848
Missing 859 553 (66.61) 64.16-68.98 306 (33.39) 31.02-35.84

ART= Antiretroviral Therapy; CI= Confidence interval; DTG- = Dolutegravir; EFV = Efavirenz

3.4 Factors Associated with Unsuppressed

In the univariable analysis, (see Table 4) PWLHIV aged 15 to 24 years had significantly higher
odds of unsuppressed VL (OR 1.96, 95% CI: 1.52-2.52, p<0.001) compared to those aged 25
to 34 years. The multivariable logistic regression analysis revealed that age 15 to 24 years was
independently associated with higher odds of unsuppressed VL compared to those in the 25 to
34 years age group, with an adjusted Odds Ratio (aOR) 1.75 (95% CI: 1.25-2.45, p=0.001) (see
Table 4). In contrast, PWLHIV in the 35 to 49 age group did not show a significant association
compared to those in the 25 to 34 age group, with an aOR of 1.18 (95% CI: 0.90-1.55, p=0.221).

Based on the univariable analysis, women who booked ANC in the third trimester also showed
higher odds of unsuppressed VL (OR 2.22 95% CI: 1.57-3.13, p<0.001). In the multivariable
model, the analysis revealed that booking ANC in the third trimester was independently
associated with higher odds of unsuppressed VL than booking in the first trimester, with an
aOR 0f 1.96 (95% CI: 1.33-2.88, p<0.001). Booking in the second trimester did not significantly
affect unsuppressed VL compared to booking in the first trimester, with an aOR of 1.21 (95%
CI: 0.95-1.55, p=0.115).

Regarding the relationship with the baby’s father, women who were not married to the father
did not show a significant association with unsuppressed VL, with an aOR of 1.00 (95% CI:
0.80-1.25, p=0.991). This indicates no difference with those who were married. In terms of
education level, no significant associations were identified between education level and
unsuppressed VL. Specifically, individuals with secondary or tertiary education had aORs of
0.89 (95% CI: 0.64-1.22, p=0.457) and 0.83 (95% CI: 0.53-1.30, p=0.408) respectively,
compared to those with no education or only primary education. Province was also significantly
associated with unsuppressed VL in the univariable and multivariable models. Among the
provinces, six provinces were independently associated with unsuppressed VL. Mpumalanga
had the highest odds of unsuppressed VL compared to Gauteng, with an aOR of 4.31 (95% CI:
2.78-6.68, p<0.001). In contrast, the Western Cape (aOR=1.33, 95% CI: 0.87-2.01, p=0.133)

25



and the Northern Cape (aOR=1.40, 95% CI: 0.61-3.20, p=0.429) showed no significant

association.

PWLHIV with partners aged 16 to 24 years did not show a significant association with
unsuppressed VL, with an aOR of 0.95 (95% CI: 0.59-1.55, p=0.845) compared to those with
partners aged 25 to 34 years. Partners aged 35 and older also did not show a significant
association, with an aOR of 0.82 (95% CI: 0.63-1.06, p=0.129), compared to the 25 to 34 age
group. For both the univariable and multivariable models, the ART regimen was significantly
associated with unsuppressed VL. PWLHIV on EFV-based regimens had higher odds of
unsuppressed VL, with an aOR of 1.68 (95% CI: 1.34-2.11, p<0.001) compared to those on
DTG-based regimens. Those on second-line ART regimens exhibited an even higher aOR of

3.13 (95% CI: 1.83-5.34, p<0.001) compared to DTG-based regimens.
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Table 4: Factors associated with unsuppressed VL (>49 copies/mL) among

PWLHIV on ART at 15 ANC visit

Variable Categories Univariable (N=1542) Multivariable (N=1152
OR [95% CI] P-value aOR [95% CI] P-value
Age group 15-24 1.96 [1.52-2.52] <0.001 1.75 [1.25-2.45] 0.001
(years) 25-34 1:00 - 1:00 -
35-49 1.09 [0.89-1.33] 0.428 1.18 [0.90-1.55] 0.221
Race African 1.00 - - -
Other races 1.03 [0.66-1.62] 0.892 - -
Trimester at First 1.00 - 1.00 -
booking Second 1.18 [0.95-1.47] 0.137 1.21 [0.95-1.55] 0.115
Third 2.22 [1.57-3.13] <0.001 1.96 [1.33-2.88] <0.001
Relationship Married 1.00 - - -
with the father Other 1.18 [0.99-1.41] 0.058 1.00 [0.80-1.25] 0.991
Sex under the Yes 1.00 - - -
influence of No 0.83 [0.50-1.37] 0.456 - -
drugs or alcohol r. o 0.84 [0.51-1.38] 0484 - -
Syphilis status Positive 1.00 - - -
Negative 1.07 [0.58-1.96] 0.823 - -
Missing 1.20 [0.65-2.23] 0.563 - -
Education level = None/Primary 1.00 - 1.00 -
Secondary 0.98 [0.76-1.27] 0.883 0.89 [0.64-1.22] 0.457
Tertiary 0.86 [0.61-1.22] 0.402 0.83[0.53-1.30] 0.408
Gravidity Once/Twice 1.00 - - -
Three or more times  0.92 [0.77-1.11] 0.390 - -
Parity None 1.00 - - -
One/Two 0.87 [0.69-1.11] 0.269 - -
Three or more times ~ 0.90 [0.68-1.19] 0.467 - -
Partners' HIV HIV positive 1.00 - - -
status HIV negative 0.99 [0.73-1.34] 0.949 - -
Other 1.08 [0.87-1.35 0.496 - -
Don't have a sexual 0.95[0.26-3.63] 0.935 - -
partner
Province Gauteng 1.00 - 1.00 -
Eastern Cape 2.04 [1.49-2.79] <0.001 2.07 [1.40-3.06] <0.001
Free State 1.60 [1.18-2.18] 0.003 1.49 [1.03-2.16] 0.034
KwaZulu-Natal 1.38 [1.06-1.80] 0.018 1.57 [1.10-2.23] 0.013
Limpopo 1.85[1.23-2.79] 0.003 2.11[1.22-3.65] 0.008
Mpumalanga 3.80[2.70-5.36] <0.001  4.31[2.78-6.68] <0.001
Northern Cape 2.56 [1.38-4.75] 0.003 1.40[0.61-3.20] 0.429
North West 2.29 [1.38-4.75] 0.003 3.39[2.16-5.32] <0.001
Western Cape 1.25[0.89-1.77] 0.196 1.33[0.87-2.01] 0.133
Multiple sexual =~ More than one 1.00 - - -
partners sexual partner
One sexual partner 1.07 [0.63-1.82] 0.813 - -
Missing 1.01 [0.59-1.71] 0.973 - -
Partner age 16-24 1.79 [1.23-2.59] 0.002 0.95[0.59-1.55] 0.845
(years) 25-34 1.00 - 1.00 -
35-74 0.86 [0.71-1.04] 0.1171 0.82 [0.63-1.06] 0.129
ART regimen DTG-based 1.00 - - -
type EFV-based 1.54 [1.28-1.86] <0.001 1.68 [1.34-2.11] <0.001
Second line 3.09 [1.99-4.79] <0.001 3.13[1.83-5.34] <0.001

ART= Antiretroviral Therapy; CI= Confidence interval; DTG- = Dolutegravir; EFV = Efavirenz;

OR= Odds ratio; SD= Standard deviation; aOR= adjusted Odds ratio
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3.5 Post-Hoc Power Analysis
A post hoc power analysis was performed using the one-sample proportion test to determine

the statistical power for the realized sample size. With a sample size of 1,542, an alpha level of
0.05, and a null hypothesis proportion of 0.63, the power to detect an alternative proportion of
0.68 was calculated. The estimated power was 0.9854.
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CHAPTER FOUR: DISCUSSION

This study aimed to estimate the prevalence of VL suppression among PWLHIV who were on
ART before pregnancy and were attending their first ANC visit in South African public health
facilities during the 2022 ANC survey period. Furthermore, the investigation examined factors
associated with VL suppression among this group of PWLHIV. This chapter discusses the
findings of the analysis and the implications of the findings on policy, practice, and research.
Lastly, the chapter makes recommendations on how to improve viral suppression among

pregnant women on ART before pregnancy.

4.1 Summary of Findings

The findings revealed that 65.89% of the 1,542 participants achieved VL suppression (<50
copies/mL). While this indicates that a majority of PWLHIV are achieving suppression, the rate
reflects a decline from the 70.01% reported in 2017(45), suggesting a potential stagnation or
setback in efforts to improve viral suppression over time. Our multivariable logistic regression
indicated that young age, Province, trimester at booking, and ART regimen were independently

associated with unsuppressed VL.

VL Suppression

Despite the majority of PWLHIV achieving VL suppression, the findings revealed that VL
suppression among PWLHIV attending their first ANC visit and already on ART before
pregnancy was lower than the 74.4% reported by Woldesenbet et al. (2022) for similar
populations(19). This discrepancy could be partly attributed to the COVID-19 pandemic, which
disrupted healthcare services between the 2019 and 2022 surveys. Under normal circumstances,
we would have expected an improvement in VL suppression in 2022, particularly following the
introduction of DTG to all PLHIV and PWLHIV in 2019, a more effective ART regimen.
However, the disruptions caused by COVID-19 significantly impacted healthcare services(95).
PWLHIV experienced reduced access to vital services like VL testing and ART monitoring(96).
Concerns about contracting COVID-19, coupled with the stigma surrounding the virus, resulted
in fewer clinic visits, which may have negatively affected ART adherence and VL
suppression(97). Additionally, staff shortages in healthcare facilities due to COVID-19
infections further hindered the delivery of care(97). It would be interesting to see what post-
COVID data would reveal, as most published studies concern themselves with data from before
or during the COVID-19 pandemic. Notably, PWLHIV who were on ART at first ANC should
represent the highest suppression levels among all pregnant women, highlighting systemic

challenges in achieving optimal health outcomes.
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For PWLHIV, this finding underscores the need for improved support systems, adherence
strategies, and better pre-conception care for women of reproductive age living with HIV. To
address the VL suppression challenge, several interventions have been implemented in South
Africa and similar settings to support VL suppression among PWLHIV. One such initiative is
MomConnect, a program that uses mobile technology to deliver maternal health information
via SMS or WhatsApp. This service provides pregnant women and new mothers with important
health messaging and access to a text-based helpdesk, offering essential support to improve
health outcomes(98). However, their impact remains uneven. For example, MomConnect
digital reach is limited in rural or digitally excluded communities. Furthermore, the program
begins only after ANC booking, missing the opportunity for early intervention in the pre-
pregnancy phase. Moreover, its effectiveness in ensuring viral suppression by delivery depends
on timely engagement and adherence to the information provided. Given these constraints,
scaling digital health interventions and peer-led models must be matched with health system
strengthening for example, routine follow-up systems, more frequent VL monitoring,
decentralised ART delivery, and adolescent-friendly services, particularly in provinces with

weaker suppression outcomes.

Another intervention is the electronic gatekeeping system within the National Health
Laboratory Service (NHLS). This system optimises healthcare resources by reducing
unnecessary repeat testing and increasing the frequency of HIV VL testing for pregnant women,
thereby improving virological surveillance and treatment outcomes(99). While this system has
the potential to improve virological monitoring during pregnancy, its implementation varies
across provinces and facilities due to resource constraints, staff shortages, and system
inefficiencies. In theory, all public ANC clinics in South Africa are expected to offer routine
VL testing to PWLHIV, with key time points including the first ANC booking, every six months
during pregnancy, and at delivery or immediately postpartum. However, in practice, VL testing
is often delayed or missed especially for women who book late for ANC or in facilities with
limited laboratory infrastructure. Furthermore, results are not always communicated promptly
to either healthcare providers or the women themselves. This delay undermines timely clinical
decision-making and may result in missed opportunities for interventions, particularly for

women with unsuppressed VL.

To maximise the effectiveness of the NHLS system, timely feedback loops must be

strengthened, ensuring that VL results are consistently available to clinicians and clearly
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communicated to women. This calls for improved data systems, healthcare worker training, and
accountability mechanisms that ensure VL testing guidelines are followed uniformly across
provinces. Without these, the benefits of NHLS’s electronic gatekeeping system may remain

unrealised for many PWLHIV.

Additionally, the Mentor Mothers Programme is a community-based intervention where
experienced mothers provide peer support, education and encouragement to pregnant women
and new mothers living with HIV. This program has been shown to improve ART adherence
and promote VL suppression by offering continuous guidance and support(100). It is important
to know that this intervention is available to help women once they start ANC help to ensure
better ART adherence and VL suppression. The Mentor Mothers Programme, while effective
in offering peer support, is not yet scaled up nationwide. The success of the programme depends
on community buy-in, sustained funding, and integration into existing primary care services,
which remains inconsistent. These limitations suggest that complementary community-level
interventions, such as pre-conception counseling and integration with youth-focused services,

are needed to fill existing gaps.

Furthermore, the use of injectable ART regimens could be another possible intervention in the
near future. There have been some studies and discussions around the use of injectable ART
among pregnant women, although it is still an emerging area of research(101). Injectable
ART regimens have emerged as a promising intervention in the fight against HIV, offering a
safe, convenient and effective alternative to daily oral medications(102,103). Given the
potential for improved adherence, exploring the use of injectable ART among pregnant
women could be the key to enhancing viral suppression among PWLHIV. Healthcare
providers should strengthen engagement with PWLHIV and offer personalized counseling
and resources. Policymakers must prioritize scaling up the above-mentioned successful
interventions to overcome barriers to effective HIV care and ensure that the 95-95-95 VL

suppression target is met by 2025.

Age

Another key finding was the lower VL suppression among younger women aged 15-24, notably
less than that of older women. These results are consistent with existing research that links
younger

age to unsuppressed VLs. Previous studies have identified younger age as a risk factor for

poorer treatment outcomes, suggesting that younger women may encounter greater challenges
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in achieving effective HIV management, potentially due to adherence issues, alcohol use,
smoking, nondisclosure to sexual partners, stigma, and barriers to accessing

healthcare(15,40,54).

For PWLHIV, the implications are clear: younger women require tailored support and
interventions to improve their treatment adherence and health outcomes. Several studies and
programs have been designed to improve adherence and retention in care for young women
living with HIV. For instance, Okonji et al.(2020) emphasizes four primary treatment
modalities that can improve ART adherence and retention among young people: support

groups, individual counseling, treatment supporters, and family-centered services(104).

One notable program intervention is Mentor Mother that employs women living with HIV as
community health workers known as mentor mothers to provide peer support to young mothers
living with HIV(100).These Mentor Mothers are parents and offer a safe space for young
mothers to gain support and make friends, which can help improve adherence to treatment and
retention in care(100). Another approach is the Enable Programme by One-to-One Africa. This
program involves door-to-door health interventions by trained mentor mothers, who provide
access to clinics, monitor health, and offer support and advice(105). The Enable Programme

has achieved a near-zero MTCT, demonstrating its effectiveness(105).

Healthcare providers should therefore consider implementing youth-friendly services and
creating supportive environments that encourage open communication and trust. For
policymakers, investing in targeted programs for younger populations, such as mentorship
initiatives or peer support groups, could effectively address the specific barriers faced by young
PWLHIV. Research indicates that such interventions can improve adherence and health
outcomes, making them crucial elements of an effective response to the challenges highlighted

by this finding.

Trimester at booking

Booking for ANC in the third trimester was identified as a significant predictor of
unsuppressed VL. This observation is consistent with prior research findings that highlight the
detrimental impact of late ANC initiation on VL suppression(24). Early ANC booking is
crucial for improving treatment outcomes, as it allows more time for effective VL

management(39).
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In South Africa, several structural and individual-level barriers contribute to delayed ANC
initiation. These include unplanned pregnancies, educational level, insufficient knowledge
about the importance of early ANC, fear of stigma, marital status, cultural beliefs, economic
barriers, and health system challenges such as long wait times and negative attitudes from
healthcare providers(106,107). In many communities, younger women may delay ANC due
to fear of judgment, lack of partner support, or limited reproductive health literacy. Despite
national ANC guidelines recommending that pregnant women attend their first ANC visit
before 12 weeks gestation, many women only book well into their second or third trimester,

with significant implications for both maternal and child health outcomes.

To address these challenges, targeted and context-specific interventions are urgently needed.
These could include: Community-based education campaigns that focus on increasing
awareness about the benefits of early ANC, particularly in rural and high-burden HIV areas.
These campaigns should also directly address stigma and misinformation. Integration of HIV
and reproductive health services at the community level, including family planning, to ensure
women of reproductive age are engaged in care even before pregnancy. Use of community
health workers and Mentor Mothers to trace and support women who miss early ANC
appointments, particularly among adolescents and young women. These peer-led
interventions can offer non-judgmental, confidential support. Incentivised care-seeking, such
as conditional cash transfers or transport vouchers, to reduce economic barriers to early
booking. Training healthcare workers to provide youth-friendly, respectful, and non-
stigmatizing care, which may encourage earlier engagement with the health system. Mobile
health tools, such as expanded use of MomConnect, could be adapted to send pre-conception
and early pregnancy reminders, encouraging women to attend ANC as soon as pregnancy is
confirmed. Ultimately, a multi-pronged approach addressing individual, community, and
health system barriers is essential to promote early ANC booking and improve VL

suppression outcomes among PWLHIV in South Africa.

Geographical location

The results show notable regional disparities in VL suppression among PWLHIV across
different provinces in South Africa. Gauteng achieved the highest VL suppression in this
population, while Mpumalanga had the lowest VL suppression. In contrast, the Western Cape
and the Northern Cape showed no significant association with unsuppressed VL. These

findings indicate substantial regional differences in VL suppression among PWLHIV,
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suggesting that factors such as access to healthcare services, adherence to ART, and overall

healthcare infrastructure may vary significantly across provinces.

The results align with previous studies that have highlighted regional disparities in VL
suppression(9). For PWLHIV who were on ART before pregnancy, these disparities mean that
those residing in provinces like Mpumalanga are at a higher risk of health complications and
vertical transmission of HIV. This underscores the importance of addressing barriers to care

and ensuring consistent access to ART.

Healthcare providers in regions with lower VL suppression may need to implement more robust
strategies to improve ART adherence and retention in care. This could involve enhancing
patient education, providing more comprehensive support services, and addressing specific
barriers to accessing care. For the Department of Health and policymakers, these findings
highlight the need for a regionalized approach to HIV care. Policies and programs should be

tailored to specific needs of each province.

ART regimen

PWLHIV on a DTG-based regimen exhibited the highest VL suppression compared to those
on EFV and second-line regimens. 59.18% of PWLHIV were on DTG-based regimens, with
72.55% achieving viral suppression. This finding is consistent with other studies that highlight
the advantages of DTG to all populations including rapid VL suppression, cost-effectiveness,
increased tolerability, and reduced drug resistance(108). The evidence supports
prioritizing DTG in treatment protocols, especially considering that individuals on second-line
regimens typically have a history of first-line treatment failure often linked to adherence

challenges(108,109).

The UNAIDS aims for at least 95% of individuals to be on ART and to achieve viral suppression
by 2025. In 2022, 98.8% of PWLHIV in South Africa were on ART(110). While this study
demonstrates promising outcomes, achieving VL suppression of 95% necessitates ongoing

efforts to enhance adherence support and optimize DTG regimen management.

Education and marital status
In contrast to some studies that identified education level and marital status as a significant
determinant of VL suppression(17,30), this study did not find a notable association between

these variables and VL suppression. This discrepancy suggests that in the context of South
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African public health facilities, other factors such as access to healthcare, ART regimen type
and provincial healthcare disparities may have a more pronounced effect on VL outcomes for
women who have been on ART for an extended period. It is important to note that factors
influencing VL suppression could differ for pregnant women starting ART during pregnancy.
Other factors such as gestational age and ART initiation timing may also play a more

significant role in VL suppression among PWLHIV.

Overall, the study provides valuable insights into factors affecting VL suppression among
PWLHIV. The findings emphasize the importance of public health strategies to encourage

early ANC booking, optimize ART regimens, and improve the management of young women.

In addition to the findings of this study, it is important to acknowledge that other factors have
been shown to influence VL suppression among PWLHIV. The 2019 and 2022 South African
National Antenatal HIV Sentinel Survey reports identified province, partner’s age, parity, and
ART regimen as significant factors associated with VL suppression(110). These findings
support the inclusion of these variables in the analysis and highlight their continued relevance
in understanding virological outcomes. For instance, regional disparities in healthcare access
and service delivery likely contribute to provincial differences in VL suppression. Partner
dynamics, including partner age, may influence disclosure, adherence, and emotional support,
while parity may reflect cumulative healthcare engagement and ART experience. These ANC
surveys provide important contextual evidence reinforcing the need for a multifactorial
approach to improving maternal HIV outcomes, one that considers both clinical and social

determinants of health.

4.2 Strength and Limitations

Strengths of this study include its use of a large dataset, which allowed for the analysis of VL
suppression among PWLHIV across all provinces of South Africa. The study provides valuable
insights into the key determinants of viral load suppression, including ART regimen types, age,
and the timing of ANC booking. This broad dataset enhances the study’s relevance for public
health strategies and identifies actionable areas for improving maternal health outcomes.
However, there are several limitations to consider. This study utilized secondary data, which
inherently limits the research to the data collected in the primary survey and what is available.
Consequently, some variables had missing data exceeding 5%. While the missing data were
incorporated into the analytical model, this may impact the accuracy and validity of the results.

Another potential limitation of this study is the over-representation of participants from
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Gauteng and KwaZulu-Natal, which may limit the ability to generalise the findings to the
broader national population. Since these provinces represent a large portion of the sample, the
results may not fully reflect the demographic and geographic diversity of PWLHIV in South
Africa.

Additionally, the reliance on existing datasets means that the original data collection methods,
including their potential biases and limitations, are not under the control of this study. This
could lead to confounding factors that may affect the findings. Furthermore, the inability to
explore variables beyond those in the dataset limits the study's scope and may hinder a

comprehensive understanding of the research question.

The study also faced limitations related to its cross-sectional design, capturing only a snapshot
in time, which makes it challenging to establish causal relationships between variables. This
design restricts the ability to observe changes over time, which may be crucial for understanding
the relationships' dynamics. Moreover, the survey did not include pregnant women younger
than 15 years or older than 49 years. The study was also restricted to public facilities, which
may limit the generalisability of the findings to the overall population, particularly among high-

income groups and certain racial groups.

4.3 Conclusion and Recommendations
This study highlights that while VL suppression among PWLHIV who were on ART before

becoming pregnant in South Africa is a critical public health goal, the current VL suppression
of 65.89% indicates room for improvement. Key determinants of VL suppression include age,
trimester at booking, province, and ART regimen type. Specifically, younger age and late ANC
booking were associated with higher odds of unsuppressed VL. DTG-based regimens were
more effective compared to EFV-based and second-line regimens. Education level did not
significantly correlate with VL suppression, suggesting that other factors may be more critical

in this context.

To improve VL suppression among PWLHIV, public health strategies should focus on
optimizing ART regimens and enhancing VL monitoring protocols. The findings support the
need to prioritize the rollout and consistent availability of DTG-based regimens for eligible
women, given their superior virological outcomes compared to EFV-based and second-line
regimens. Clinical guidelines should also encourage regular treatment reviews to identify and
support PWLHIV who may benefit from transitioning to DTG-based therapy, particularly those

on older or second-line regimens.
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Strengthening the implementation of national VL monitoring guidelines is critical. VL testing
should be consistently conducted at the first ANC visit for women already on ART, and six
months after ART initiation for those newly diagnosed during pregnancy. For high-risk
subgroups such as younger women, late ANC bookers, and those on second-line treatment
enhanced VL monitoring at shorter intervals may be beneficial. Improving the timeliness and
communication of VL results to both healthcare providers and patients is essential, and should

be supported by robust digital reporting systems and follow-up mechanisms.

Policy development should support the integration of patient tracking systems that flag
unsuppressed VL results and facilitate rapid clinical interventions, including adherence
counselling or ART regimen adjustments. Community-based initiatives that encourage early
ANC booking, particularly among younger women, could also contribute to better maternal and

infant health outcomes.

Future research should aim to include more geographically diverse samples to enhance
generalizability, and explore additional factors that influence VL suppression. Qualitative
investigations could provide valuable insights into the experiences of PWLHIV who remain
unsuppressed despite being on ART, while operational studies could assess gaps in the

implementation of VL monitoring and regimen switching in real-world settings.
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Appendix Four; Primary Study Questionnaire

NATIONAL 2019 ANTENATAL SENTINEL
HIV SURVEY, SOUTH AFRICA

GAUTENG

A. GEOGRAPHIC INFORMATION
A1l. Province v

Eastern Free Gauteng  KwaZulu-  Limpopo Mpuma-  Northern North Western
Cape State Natal langa Cape Waest Cape

GEOGRAPHIC

Ekurhuleni Joi:::n- Sedibeng Tshwane West Rand

A3, Name of Sentinel Clinic

A4, Facility Code AS. Client Folder /

(see back of the cover page for code) HPRN Number

B. SPECIMEN INFORMATION

B81. Collection Date 2019 B2.Test Requested +/ HIV Elisa ANS

C. Survey enrolment questions (Note: the following section should be completed for all women including those who
refuse to participate in the survey)

C1. Are you pregnant? Yes L] No L]

C2. How old are you (in years)? LT 1]

C3. What is your race? African L] Asian[:l Coloured ] White L] Other ]
C4. What is your relationship with the father of the child?

Married L]
Living together/co-habiting L]
Not living together but in a relationship|—|
No relationship D

C5. Is this her first antenatal clinic visit? (review medical record):

vesL | No 20 visitlL_| No 3 visitlL_] No > a® visitL_]

D. Consent for participating in current survey

t has been explained to me and | understand what the antenatal survey is about, and | agree to participate in the survey
Yes No
] L]

Participant signature Date Nurse's signature Date

E. Consent for storage and future use of your information and blood sample
| agree to the use of blood specimen for future studies Yes L] No:]

Participant signature Date Nurse’s signature Date

Nurses name (please print as it appears on ID):|
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F. Demographic and clinical information

F1. How old is the father of this baby? . Don’t know L]

F2. Is the father of this baby older than you by 5 years or more? Yes || No ] Don’t know ]
F3. What is your highest completed level of education? None L Primary L Secondaryu Tertiary L

F4. How many times have you been pregnant including this current pregnancy? 1 (one) - 2 (two) [__] 3 (three) ] 4
(four) and above

F5. How many live babies have you delivered? 0 (zero):l 1 (one) ] 2 (two) ] 3 (three) ] 4 (four) and above
F6. Gestational age at today’s visit (in weeks) (review medical record) -

F7. Gestational age at first antenatal care booking (in weeks) (review medical record) L]

F8. Just before | became pregnant:
lintended to get pregnant L
My intention kept changing :I
1 did not intend to get pregnant

F9. In the month that | became pregnant:
I/we were not using contraception |:]

I/we were using contraception but not on every occasssion :l
|/we were always using contraception but knew the method had failed (i.e. broke, moved, cameoff, came out, not

worked etc) at least once [:]
|/we were always using contraception ]
G. HIV status

G1. Have you been tested for HIV before this pregnancy, if yes when?
Never tested before this pregnancy
Tested <=1 year before this pregnancy ]
Tested 1-2years before this pregnancy
Tested >2 years before this pregnancy ]

G2. What is the participant’s latest HIV status (from her medical records)?

No HIV status recorded 1 Negative from test done in previous ANC visit L]

Participant refused testing = Negative from test done today L

Test not offered - HIV positive -
Discrepant result ]

G3. If HIV positive, when was she first diagnosed HIV positive?
Positive before this pregnancy . Tested positive during previous antenatal visit ] Tested positive today ]

GA4. If reported HIV positive, is she on ARVs? If yes when did she start (review medical record):
Yes, before pregnancy (i.e. already on ART at time of first antenatal visit) [:] Yes, initiated today :]
Yes, initiated in prior antenatal visit at 1** trimester - Yes, initiated in prior antenatal visit at 2nd trimester —1
Yes, initiated in prior antenatal visit at 3¢ trimester'j No :l

GS. If taking ARVs, which ARV regimen is she taking (review medical record):
Dolutegravir (DTG)-based regimen (TLD) ] Efavirenz (EFV)-based regimen [ Second line regimen (I
Other (specify)
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H. Viral load testing (if reported HIV positive complete this section by reviewing the participant’s medical record)

H1. Is there a record showing viral load (VL) test was done for the participant during pregnancy?

YesIZl NOD Not due for viral load :I

H2. If VL was done, has the VL test result been documented? Yes L] No 1

H3. If VL is documented, what is the most recent VL result from test done during this pregnancy?
<=49 copies/ml L 50-999 copies/ml L] >=1000 copies/ml _

H4. Date of most recent VL test DD/MM/YYYY

I If the participant is HIV negative ask the following question:
This section is about pre-exposure prophylaxis (PrEP). PrEP is a pill taken by HIV negative people to reduce the risk of
getting HIV

I11. In the past 12 months, | had:

More than 1 sexual partners [ ] Had only 1 partner ]
12. My current sexual partner(s) is/are:
HIV positive HIV negative:| Don’t know his/their status (. Don’t have sexual partner:|
13. Do you consider yourself to be at risk of getting HIV: YesD NOIZI
14. Have you ever heard of PrEP before today? Yesl:l Nol:]
I5. Have you been taking PrEP before this pregnancy? vesL | nNol I
16. Are you currently taking PrEP? Yﬁlzl NOIZI

J. SYPHILIS TESTING

J1. Is there a record showing syphilis test was done for the participant during this pregnancy? Yes L] nol
J2. If syphilis test was done, which type of test was done RPR ] point of care rapid test 1

J3. If syphilis test was done, what is the result? Positive 1 Negative L] Pending (in lab) ] Not in file 1
J4. If the result was positive, did the patient receive treatment for syphilis? Yes 1] No|:|

J5. If she did receive treatment, was this Benzathine Penicilin (Bicillin)? Yes ] No L]

This questionnaire will be re-designed to fit in one page (back to back print) and to make it readable

on OMR scanner
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