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Abstract
Pregnant women in sub-Saharan Africa are at high risk of HIV acquisition and require effective methods to prevent HIV. In 
a cohort of pregnant women offered Pre-exposure prophylaxis (PrEP), we evaluate the relationship between internalized and 
anticipated stigma and PrEP initiation at first antenatal visit, 3-month continuation and adherence using multivariable logistic 
regression. High internalized and anticipated PrEP stigma are associated with lower PrEP care initiation at first antenatal 
visit (aOR internalized stigma = 0.06; 95% CI = 0.03–0.11 and aOR anticipated stigma = 0.55; 95% CI = 0.31–1.00) com-
pared to women with low reported stigma, after controlling for covariates. Women whose partners have not been tested for 
HIV or whose serostatus remains unknown have 1.6-times odds of PrEP retention at 3-months compared to women whose 
partners have been tested (aOR = 1.60; 95% CI = 1.02–2.52) after adjusting for covariates. PrEP counseling and maternal 
PrEP interventions must consider individual- and relational-level interventions to overcome anticipated PrEP stigma and 
other barriers to PrEP initiation and adherence.
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Introduction

HIV incidence among pregnant women in South Africa 
remains high despite successful roll out of interventions to 
prevent HIV in pregnancy [1–3]. Additionally, seroconver-
sion during pregnancy or the postpartum period continues to 
contribute to over 30% of pediatric HIV incidence [4]. Aside 
from hormonal changes which may affect HIV risk, behav-
ioral changes during pregnancy and the postpartum period 
remain important determinants of HIV acquisition, including 

condom use, partner HIV testing and sexual activity [1, 
5–8]. These risks are compounded among pregnant Ado-
lescent girls and young women (AGYW) in South Africa, 
who may have lower HIV care engagement and later, or less 
frequent, Antenatal care (ANC) attendance [9].

HIV Pre-exposure prophylaxis (PrEP) is a safe, effective 
and user-controlled HIV prevention method [10–12]. PrEP 
is effective in preventing HIV transmission in many settings 
including heterosexual HIV transmission and transmission 
among men who have sex with men (MSM) [13–16]. PrEP 
is also safe and effective for cisgender women, as shown 
in clinical trials including the Partners PrEP study which 
demonstrated a relative reduction in HIV incidence of 75% 
among combined emtricitabine/tenofovir (FTC/TDF) PrEP 
users compared to placebo [17]. While pregnant women 
have been excluded from clinical trials of PrEP due to 
unknown effects of FTC/TDF on pregnancy outcomes, 
the World health organization (WHO) recommends PrEP 
use among pregnant and breastfeeding women following 
recent trials and reviews which suggest that PrEP is safe 
and effective in preventing HIV among this population [18, 
19]. Despite these successes, continuation in PrEP care and 
adherence to PrEP remain challenges, especially among 
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pregnant and postpartum women, among whom emerging 
pharmacokinetic evidence suggests that blood levels of TDF 
among African AGYW were about one third lower in preg-
nancy than in postpartum, indicating the need for daily PrEP 
adherence to maintain effectiveness against HIV infection 
[20–22].

There is a dearth of research on stigma and its association 
with PrEP care initiation, continuation and adherence among 
pregnant women. Both anticipated and internalized stigma 
may serve as important barriers to entering PrEP care, con-
tinuing in PrEP care and remaining adherent to PrEP among 
pregnant and postpartum women [23–27]. Anticipated 
stigma, which describes the expectation of prejudicial or 
discriminatory behavior because of PrEP use, and internal-
ized stigma, which describes an individual’s own belief in 
the negative ideas associated with PrEP, may act simulta-
neously or independently [28, 29]. Specifically, anticipated 
stigma may play an additional role in partner HIV status 
disclosure, PrEP disclosure and HIV testing history in which 
people who anticipate stigma may avoid disclosing the use 
of HIV prevention methods to partners [30].

We conducted this study to understand the role of antici-
pated and internalized stigma in initiation of PrEP care, con-
tinuation in PrEP care and PrEP adherence among pregnant 
and postpartum women in South Africa. We hypothesize 
that internalized stigma and anticipated stigma are associ-
ated with lower initiation of PrEP care, continuation in PrEP 
care and PrEP adherence and stand as barriers for pregnant 
PrEP users. Additionally, we hypothesize that partner HIV 
serostatus and prior HIV testing are important factors in 
determining both anticipated stigma and initiation of PrEP 
care, continuation in PrEP care and PrEP adherence. These 
findings can inform PrEP delivery strategies, including 
counseling methods, awareness building in the community, 
male partner involvement and adherence support strategies.

Methods

The PrEP-PP (PrEP in Pregnant and Postpartum women) 
study is an open prospective cohort which enrolls consent-
ing pregnant, HIV-uninfected adolescent girls and women 
(age≥16 years) at the first Antenatal care (ANC) visit and 
follows participants through 12-months post-delivery (Clini-
cal Trial Registry: NCT03902418). The study recruits at one 
public health clinic in Cape Town, Western Cape, South 
Africa. Recruitment began in August 2019 and is ongoing 
(N = 623), with a planned sample size of N = 1200 women. 
The study was approved by the Human Research Ethics 
Committee at the University of Cape Town (#297/2018) 
and by the University of California, Los Angeles Institu-
tional Review Board (IRB#18-001622). The PrEP-PP study 
aims to evaluate the distribution of women across the PrEP 

cascade, including the proportion of women who initiate 
PrEP among all enrolled, the proportion retained in the PrEP 
cohort, the proportion who adhere to PrEP using objective 
Dried blood spot (DBS) measures and self-reported pill 
count measures. The second aim is to evaluate patient- and 
provider- level factors associated with the PrEP cascade 
using quantitative and qualitative approaches.

Study Participants

Eligible participants provide informed consent to partici-
pate in the study. Study eligibility criteria include: (1) Age 
of at least 16 years, (2) Confirmed HIV-negative serosta-
tus by a 4th generation antigen/antibody combination HIV 
test (Abbott Laboratories, Chicago, IL, US) (3) Intention 
of giving birth in the Midwife obstetrics unit (MOU) of the 
enrollment facility, (4) Confirmed pregnancy status and (5) 
Absence of psychiatric or medical contraindications to PrEP. 
Participants are ineligible if they are concurrently enrolled 
in another HIV vaccine or prevention trial or if they have 
any medical contraindications as assessed by the Principal 
Investigator and study clinicians. Participants who are under 
16 or 17 years of age and pregnant are able to consent to par-
ticipate in the study without parental consent per approval 
from the University of Cape Town (UCT) IRB [31]. Par-
ticipants are censored upon HIV seroconversion, pregnancy 
loss or infant death, migration away from the study area, 
transfer out of care at the study facility or loss to follow up 
(defined by not returning to the study for a clinical visit for 
more than 90 days after unsuccessful participant tracking by 
the study staff, or if the participant withdraws consent for 
future visits). Participant tracking efforts include collecting 
tracing information at the enrollment visit and updating this 
information at follow up visits, providing reminder calls to 
participants before scheduled visits, followed by calls and 
SMSs to participants who miss their visit. If these methods 
fail, study staff initiate tracing (including home visits) for 
participants who do not attend their follow up visit within 
two weeks of the scheduled date. Starting in March 2020, 
during the government-mandated lockdowns related to the 
COVID-19 pandemic, phone interviews were offered to par-
ticipants in place of clinic or home visits [32].

Health care providers at study facilities provide group 
counseling at baseline, which includes information on HIV 
testing and counseling, Antiretroviral therapy (ART) for Pre-
vention of mother to child transmission of HIV (PMTCT) 
and the importance of HIV prevention for women who are 
HIV-negative. Eligible, consenting participants receive 120 
Rand per visit (approximately $8 USD) in grocery vouchers 
for their time and effort in the study, as well as remuneration 
for transportation costs. Participants also receive refresh-
ments (i.e., sandwiches and a cooldrink) on the day of their 
visit.
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Data Collection

Following South African HIV testing guidelines, HIV coun-
selors provide all ANC attendees with pre-test counseling 
for HIV, rapid HIV testing and post-test counseling [33]. 
Upon confirmation of HIV seronegative status, trained study 
staff approach women to introduce the HIV prevention study. 
Upon agreement to participate in the study, the participant 
consents to screening for study eligibility, which includes a 
rapid HIV antigen/antibody test and an HBsAg test (Abbott 
Laboratories). Upon confirmation of eligibility and informed 
study consent, a trained interviewer conducts a 30 to 45 min 
baseline visit survey and records responses in REDCap, a 
secure, web-based database platform [34, 35]. Participants 
also receive individual counseling about HIV prevention in 
pregnancy, including PrEP, along with information on con-
sistent and correct condom use, knowing their partner’s HIV 
status (including referral for male partner or couples HIV 
testing and counseling), and HIV risk associated with sero-
discordance. At baseline, participants self-collect a vaginal 
swab that is tested for Chlamydia trachomatis (CT), Neis-
seria gonorrhoeae (NG), and Trichomonas vaginalis (TV) 
using point of care testing (Cephid, Inc., Sunnyvale, CA, 
US) and treatment is received as needed during the same 
visit following National STI Guidelines [36]. Participants 
who are diagnosed with an STI also receive a partner notifi-
cation letter for partner STI treatment.

Following the baseline survey, the study interviewer 
provides information about PrEP and the benefits of taking 
PrEP. The interviewer then asks the participant if they are 
interested in starting PrEP, nothing that if they are unsure 
or uninterested, their response will not impact their study 
participation. For study participants who consent to taking 
PrEP, the study nurse draws blood to measure baseline cre-
atinine levels, results for which are confirmed within 24 to 
48 h. Upon confirmation that the participant wants to use 
PrEP, the nurse provides the patient with a one-month sup-
ply of Truvada® (tenofovir disoproxil fumarate/emtricit-
abine [TDF-FTC]) and an invitation card to return in one 
month for follow up testing (after which participants will 
receive a three-month prescription to correspond with quar-
terly study follow-up visits). Participants who do not start 
PrEP receive an invitation to return in three months for a 
quarterly study follow-up visit. The entire baseline visit lasts 
between 60 and 90 min.

After the baseline visit and one-month refill monitoring 
visit, follow up visits are quarterly and coincide with ANC 
visits until birth and first postpartum visit. Trained inter-
viewers conduct follow up interviews for all participants. 
Among PrEP users, follow up visits additionally include 
adherence counseling for PrEP, a blood draw for Dried blood 
spot (DBS) testing to measure serum Tenofovir diphosphate 
(TFV-DP) levels for objective levels of PrEP adherence 

[37], and renal function following Southern African PrEP 
guidelines [38, 39]. Follow-up visits last approximately 30 
to 45 min.

Survey Measures

Survey measures are collected at baseline and follow up visit 
for all participants (on PrEP and not on PrEP). Survey meas-
ures were written in English, translated into isiXhosa, and 
back translated to English. Survey measures include ques-
tions on: (a) Basic demographic information and obstetric 
history (baseline only), (b) Partner HIV status, (c) Sexual 
behaviors in the past month and past week (including num-
ber of sex partners, type of sex, frequency of sex and con-
dom use), (d) Substance use from the Alcohol use disorders 
identification test (AUDIT) [40] and Drug use disorders 
identification test (DUDIT) [41], (e) HIV risk perception, 
(f) Intimate partner violence (using the WHO IPV scale 
[42, 43]), (g) Perceived partner, community and social sup-
port for PrEP, (h) PrEP and HIV stigma measures, and (i) 
For PrEP users only, questions related to PrEP adherence 
according to self-report (seven-day and 30-day recall) and 
pill count measures, side effects, adverse events, severe 
adverse events and birth outcomes (after participants have 
given birth) at follow-up visits.

Outcome Definition: PrEP Care Initiation, Retention, 
Continuation and Adherence

We refer to previous publications of PrEP initiation and 
continuation in the development of our outcome definitions 
[21, 44]. We defined initiation of PrEP care as accepting 
the initial one-month PrEP prescription at baseline. Partici-
pants who initiate PrEP care at baseline are invited to return 
for a one-month follow-up visit to monitor adherence and 
receive a prescription for a two-month supply of PrEP. PrEP 
care retention was measured at the three-month follow up 
visit, in which retention was defined by returning for the first 
quarterly follow up visit, excluding participants who never 
started PrEP or had been censored prior to the three-month 
follow up visit. We defined PrEP care continuation as hav-
ing returned for the first quarterly follow up visit and having 
received a PrEP prescription both at the baseline visit and at 
the one-month follow up visit. Among those who continued 
in PrEP care, self-reported PrEP adherence was measured 
using the 30-day recall self-report measure, in which good 
adherence was defined by reporting taking at least 25 of 
the last 30 doses preceding the three-month follow up visit 
(Fig. 1). In sensitivity analyses, we did not find differences 
between the 7-day and 30-day self-report adherence meas-
ure, and in the absence of available DBS TFV-DP results, we 
report the 30-day self-report measure in favor of the 30-day 
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pill count measure, which had high missingness and which 
had lower agreement with both self-report measures.

PrEP Stigma Scales

We performed an exploratory factor analysis to define two 
PrEP stigma scales: internalized PrEP stigma and antici-
pated PrEP stigma. We examined these factors as two sepa-
rate scales to understand the independent relationships 
between internalized PrEP stigma and anticipated PrEP 
stigma, which may function differently in the context of 
partner HIV testing. Scale measures were dichotomized to 

high and low stigma, where high stigma indicates that a par-
ticipant reported a summary stigma score above the median 
(median = 3, range = 0–12 for both internalized PrEP stigma 
and anticipated PrEP stigma).

We measured stigma with seven questions, of which six 
questions loaded into two separate factors (internalized PrEP 
stigma: α = 0.811; anticipated PrEP stigma: α = 0.777). Indi-
vidual factor loadings are presented in Table 1 along with the 
questions used to construct each factor. These stigma ques-
tions were chosen based on PrEP stigma questions targeted 
toward pregnant and postpartum women in the IMPAACT 
2009 study [45]. Approximately 10% of participants in 

Fig. 1  PrEP-PP cohort and analysis sample, 9-September 2020

Table 1  Factor loadings for two 
stigma scales

Survey question Factor loading α

Factor 1: Internalized PrEP stigma (sample units = 623) 0.811
 I feel ashamed of using PrEP 0.824
 I feel embarrassed about using PrEP 0.859
 I do not feel empowered to use PrEP 0.556

Factor 2: Anticipated PrEP stigma (sample units = 623) 0.777
 I think people will give me a hard time (such as make fun of me, or talk 

badly about me) if I tell them I am taking PrEP
0.979

 I think people will judge me negatively if I take PrEP 0.721
 I think I am at greater risk for physical violence or rape if I take PrEP 0.424

Eliminated
People will think I am behaving responsibly by taking PrEP − 0.223
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the initiation sample (n = 63), 5% in the retention sample 
(n = 21), 3% in the continuation sample (n = 7) and 3% in 
the adherence sample (n = 5) reported high internalized 
stigma. Prevalence of anticipated stigma was higher, with 
26% (n = 162) of participants in the initiation sample, 23% 
(n = 98) in the retention sample, 18% (n = 40) in the continu-
ation sample and 18% (n = 31) the adherence sample report-
ing high anticipated stigma.

Statistical Analyses

As of 9-September 2020, the study had recruited n = 633 
participants, of whom 10 were administratively withdrawn 
because they were ineligible after consenting. We consid-
ered the remaining n = 623 participants for the PrEP care 
initiation outcome. Among these, n = 8 participants were 
censored before the three-month quarterly follow up visit 
(visit 2), n = 164 had been in the cohort for under 120 days 
without having completed a three-month follow up visit and 
n = 33 did not start PrEP at baseline; these participants were 
excluded from PrEP care retention, continuation and adher-
ence outcomes. Among the n = 418 participants on PrEP 
who had been in the cohort for at least 120 days, we consid-
ered all for the PrEP care retention outcome. We measured 
PrEP care continuation (receiving a PrEP prescription at 
both baseline and the one-month follow up visit) among the 
n = 221 participants who attended the first quarterly follow 
up visit. We finally measured adherence among the n = 175 
participants who continued on PrEP through the first quar-
terly follow up visit (Fig. 1).

We present distribution of PrEP care initiation, retention 
and adherence including counts and percentages for categor-
ical variables and medians and Interquartile ranges (IQRs) 
for continuous variables. We note the sample size for each 
characteristic presented to highlight any missingness. Miss-
ingness was generally low; all participants in the baseline 
cohort had an outcome for PrEP care initiation, all eligible 
for initiation had an outcome for PrEP care retention at three 
months and all eligible for retention had an outcome for 
PrEP adherence by self-report. Certain demographic vari-
ables had missingness (up to 3%, for sex frequency among 
those in the active baseline cohort and less for all other 
variables) but we did not impute for data completion. We 
present demographic characteristics including age, educa-
tion, income, household size including children, number of 
living children and marital status. We also include gesta-
tional age in weeks at baseline, gravidity (number of prior 
pregnancies), pregnancy intention and feelings on having a 
baby. We present HIV risk and sexual behavior data, includ-
ing partner HIV testing behaviors, partner HIV status, HIV 
risk perception, sex frequency in the past three months and 
number of sexual partners during pregnancy. We present 
self-reported stigma characteristics including internalized 

PrEP stigma and anticipated PrEP stigma and psychosocial 
factors including depression (measured through the Edin-
burgh postnatal depression scale [EPDS]) [46], concern 
about sexual violence or rape and IPV experience (any IPV 
and emotional, physical or sexual IPV). Finally, we present 
selected substance use characteristics including any drug 
or alcohol use in the last year before pregnancy using the 
AUDIT and DUDIT scales.

We assessed potential confounders with Directed acy-
clic graphs (DAGs) (Supplemental Material). We examined 
crude associations between possible confounders (ges-
tational age at baseline, education level, gravidity, part-
ner HIV testing, STI at baseline), exposures (internalized 
PrEP stigma and anticipated PrEP stigma) and outcomes 
of interest ((1) PrEP care initiation at baseline, (2) PrEP 
care retention at three months, (3) PrEP care continuation 
at three months and (4) Self-reported PrEP adherence at 
three months) in separate models using logistic regression. 
We chose these variables based on formative research on 
PrEP use among pregnant women in South Africa [5, 6]. We 
considered exact logistic regression but did not find signifi-
cant differences in the results. We hypothesized that inter-
nalized stigma and anticipated stigma are associated with 
lower PrEP initiation, retention in PrEP care, continuation 
in PrEP care and PrEP adherence and stand as barriers for 
pregnant PrEP users. We also hypothesized that partner HIV 
testing is an important factor in determining both anticipated 
stigma and PrEP care initiation, care retention, care continu-
ation and adherence. We constructed two separate multivari-
able logistic regression models: one for internalized PrEP 
stigma (which controlled for gestational age, education level 
and gravidity) and one for anticipated PrEP stigma (which 
controlled for gestational age, education level, gravidity and 
partner HIV testing) and tested these models for the first 
three outcomes of interest. For the fourth outcome of interest 
(PrEP adherence at three months) we also controlled for STI 
at baseline in both the internalized PrEP stigma model and 
the anticipated PrEP stigma model. All statistical analyses 
were conducted with R v4.0 (Vienna, Austria) [47].

Results

Descriptive Analyses of Study Baseline

We enrolled and followed 623 eligible pregnant women 
at their first antenatal care visit. Median age in years at 
baseline was 25 (IQR: 22–30) and median gestational age 
at baseline was 21 (IQR: 14–29). Half of participants had 
less than Grade 12 education (n = 313, 50%). Overall, 19% 
(n = 121) were married and 35% (n = 218) were cohabiting 
at baseline, 8% (n = 50) reported not being in a relationship. 
Median gravidity was two (IQR: 1–3) and 35% (n = 218) 
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were primigravida. Most participants did not intend to get 
pregnant or changed their intention (n = 428, 69%). Over 
one-quarter of participants reported that their partner had 
not tested for HIV, or that they did not know their partner’s 
serostatus (n = 170, 27%). Reported HIV seropositivity 
among partners was low (n = 8, < 2% for all women). Nearly 
all participants had at least one sexual partner during preg-
nancy (n = 605, 97%) and over half of participants in all sam-
ples reported two to four sexual events per month in the last 
three months. STI prevalence of CT, NG and/or TV was 35% 
(n = 216) at first antenatal visit. Reported depression (EPDS 
score≥13) was 7.2% (n = 45) at baseline. Half of participants 
reported no concern about sexual violence or rape in the 
next three months, but one-third (n = 205, 33%) reported 
that they were “very concerned”. About one tenth of partici-
pants (n = 75, 12%) reported any kind of IPV in the past year. 
Almost half of participants (n = 292, 47%) reported alcohol 
and/or drug use in the last 12 months (Table 2).

PrEP Care Initiation at Baseline

Ninety-one percent (91%, n = 570) of n = 623 pregnant 
women initiated PrEP care at baseline. Cohabitation was 
significantly higher in the initiation sample among those 
in PrEP care (36% vs. 21%; �2=4.500; p = 0.034). Those 
who did not initiate PrEP care at baseline reported higher 
internalized stigma (53% vs. 6.1%; �2=111.21; p < 0.001) 
and higher anticipated stigma (38% vs. 25%; �2=3.505; 
p = 0.061). (Table 2).

PrEP Care Retention at Three Months

Among the n = 570 pregnant women who initiated PrEP care 
at baseline, n = 418 were eligible for a three-month follow 
up visit. By study analysis date, 53% (n = 221) returned for 
a three-month follow up visit for PrEP care retention. Fewer 
participants who returned for the 3-month visit reported an 
HIV negative partner compared to HIV positive or unknown 
status (67% vs. 78%; �2=8.971; p = 0.007) in comparison to 
those who missed their visit or did not return. Baseline antic-
ipated PrEP stigma was higher among those who missed 
or did not return for their 3-month visit, compared to those 
who returned (29% vs. 18%; �2=6.847; p = 0.009) (Table 2).

PrEP Continuation at Three Months

Among the n = 221 women who were retained in care at 
three months, 79% (n = 175) continued in PrEP care through 
the first quarterly follow up visit. There were no differences 
in demographics when comparing those who continued in 
PrEP care with those who did not continue in PrEP care 
among those who returned for the 3-month visit, so we did 
not tabulate these results.

Self‑Reported PrEP Adherence at Three Months

Among the n = 175 women who continued in PrEP care 
through the first quarterly follow up visit, 81% (n = 141) 
reported good adherence with a 30-day recall self-report 
measure. Poorly adherent participants in the adherence sam-
ple reported gestational age of at least 20 weeks at study 
entry more commonly compared to those with good adher-
ence (70% vs. 50%; �2=4.027; p = 0.045) and had signifi-
cantly higher baseline STI prevalence compared to those 
with good adherence (65% vs 30%; �2=12.305; p < 0.001) 
(Table 2).

Factors Independently Associated with PrEP 
Initiation, Continuation and Adherence

Reported internalized stigma was associated with lower 
odds of PrEP initiation at baseline (aOR: 0.06, 95% CI: 
0.03–0.11) after controlling for gravidity, education and 
gestational age at baseline. Additionally, anticipated stigma 
was associated with lower odds of PrEP initiation at baseline 
(aOR: 0.55, 95% CI: 0.31–1.00) after controlling for gravid-
ity, education, gestational age at baseline and partner HIV 
testing (Table 3).

Anticipated stigma was associated with lower odds of 
returning for three-month study follow up and PrEP pre-
scription among those who initiated PrEP at baseline (aOR: 
0.53, 95% CI: 0.33–0.84) adjusting for covariates. Hav-
ing a partner who had not tested for HIV or whose HIV 
serostatus was unknown were associated with higher odds 
of returning for the three-month follow up visit (aOR: 1.60, 
95% CI: 1.02–2.52) after controlling for gravidity, educa-
tion, gestational age at baseline (Table 3). We did not find 
any association between those who continued in PrEP care 
at three-month follow up compared to those who did not 
continue in PrEP care.

Among those who continued in PrEP care at three-month 
follow up, neither internalized stigma nor anticipated stigma 
were associated with higher adherence measured by self-
report. Less than Grade 12 education was associated with 
higher adherence measured by self-report in the internalized 
stigma model (aOR: 2.37, 95% CI: 1.03–5.68) and the antici-
pated stigma model (aOR: 2.57, 95% CI: 1.11–6.26). Addi-
tionally, we found that participants who entered the study 
with gestational age of at least 20 weeks were at lower odds 
of good adherence in both the internalized stigma model 
(aOR: 0.35, 95% CI: 0.14–0.81) and the anticipated stigma 
model (aOR: 0.34, 95% CI: 0.14–0.80). Finally, women 
diagnosed with a STI at baseline had lower odds of good 
adherence compared to women without an STI in both the 
internalized stigma model (aOR: 0.20, 95% CI: 0.09–0.44) 
and the anticipated stigma model (aOR: 0.19, 95% CI: 
0.08–0.44) (Table 3).
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Discussion

We identified strong relationships between stigma and 
PrEP care initiation at baseline and PrEP care retention 
at three-months in a cohort of pregnant and postpartum 
women. We also identified an association between limited 
knowledge of partner serostatus and PrEP retention, and 
between both STI at baseline and gestational age at base-
line and PrEP adherence, controlling for PrEP stigma. Spe-
cifically, we found that high PrEP internalized stigma was 
independently associated with lower odds of PrEP care 
initiation, and that high anticipated PrEP stigma was inde-
pendently associated both with lower odds of PrEP care 
initiation at baseline and with lower odds of PrEP care 
retention at three months. Additionally, PrEP users who 
did not know their partner’s serostatus prior to their first 
antenatal visit were at lower odds of returning for PrEP 
follow up at three months after controlling for anticipated 
PrEP stigma. Finally, women who had an STI at baseline 
or who entered the study with gestational age of at least 
20 weeks were at lower odds of good PrEP adherence at 
three months after controlling for either internalized or 
anticipated PrEP stigma.

The results in this study build on previous evaluations 
of stigma and PrEP initiation, retention, continuation and 
adherence in South Africa and elsewhere, in which stigma 
was a driver of PrEP discontinuation among women, 
MSM and sex workers [8, 23, 26, 48]. While other efforts 
have categorized stigma as a barrier to PrEP initiation, 
retention, continuation and adherence, this study further 
describes internalized stigma and anticipated stigma as 
individual-level and relational-level barriers with distinct 
drivers and programmatic solutions. Prior studies dem-
onstrated that stigma associated with the PrEP occasion-
ally led to conflict with male partners as well as PrEP 
discontinuation or study termination. Corneli et al. found 
that while participants reported that ART was potent and 
beneficial for HIV-infected individuals, they were regarded 
as potentially harmful when taken by HIV-negative indi-
viduals, suggesting that improved messaging on the nature 
of PrEP and other preventive medications could reduce 
stigma surrounding taking pills [23].

Based on our results, internalized stigma is associ-
ated with lower PrEP care initiation in pregnant women, 
while anticipated stigma is associated with lower PrEP 
care initiation and retention in PrEP care. In contrast, HIV 
stigma measures generally showed no association between 
groups at initiation, retention or continuation. These find-
ings highlight important differences in characterizing 
stigma among pregnant and postpartum women in South 
Africa. First, internalized PrEP stigma describes an indi-
vidual’s perception of their own PrEP use as negative or 

shameful [28]. The relationship between high internalized 
stigma and lower PrEP initiation indicates that the barrier 
imposed by internalized stigma is highest at PrEP initia-
tion and underscores the need for individual-level stigma 
reduction strategies. Second, anticipated stigma focuses 
on a person’s expectation of discrimination or prejudice 
because of their PrEP use [28]. The relationships between 
high anticipated stigma and both lower PrEP initiation and 
retention indicate that anticipated stigma serves as a con-
tinuous barrier for PrEP use which requires a different set 
of interventions outside of internalized stigma mitigation.

Notably, neither internalized nor anticipated stigma 
was associated with PrEP adherence. Descriptive analyses 
revealed that a higher proportion of participants who did not 
initiate PrEP care and who were not retained in PrEP care 
reported high internalized and anticipated stigma than those 
who did initiate PrEP care and those who were retained in 
PrEP care. These results suggest that the most highly stig-
matized participants did not engage in PrEP care or were not 
retained in PrEP care. In contrast, the PrEP adherence out-
come was measured only among participants who had con-
tinued in PrEP care for at least three months, having returned 
to the one-month refill visit and three month follow up visit, 
filling a PrEP prescription at each visit. The group eligible 
for the adherence outcome may have overcome certain barri-
ers not overcome by the more highly stigmatized participants 
in the PrEP care initiation and PrEP care retention outcomes 
who did not initiate PrEP care and who were not retained 
in PrEP care. Thus, our measure of PrEP adherence may be 
biased towards women who did not experience or anticipate 
stigma in pregnancy in the first three-months in PrEP care. 
Additionally, there are other risk factors that were associ-
ated with sub-optimal PrEP use including presenting late 
for first antenatal care visit (> 20 weeks), low educational 
attainment, and STI diagnosis at baseline. Reaching these 
participants at high risk for HIV is essential to preventing 
HIV acquisition in pregnancy and postpartum periods and 
will require interventions such as flexible, differentiated care 
models that require less frequent clinic visits for prescrip-
tions, HIV self-testing, and community or home delivery of 
PrEP [21, 49, 50].

Our findings help to better understand barriers to PrEP 
use among pregnant and postpartum women. Pregnant 
women in this sample reported similar experiences as 
AGYW in the HPTN 082 study among African AGYW, 
including perceived stigma and external stigma based on 
presumed HIV positive status because of PrEP use [48]. We 
recommend including enhanced counselling around PrEP 
use disclosure among family and partners and adherence 
clubs or PrEP ambassadors in antenatal and postnatal ser-
vices to address anticipated and realized stigma. Disclosure 
of PrEP use to partners and family members may also help 
to reduce levels of internalized and anticipated stigma [51]. 
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For example, having a partner who had not been tested for 
HIV or whose HIV status was unknown was associated with 
lower odds of retention. Previous studies have identified that 
home-based HIV testing is a cost-effective intervention asso-
ciated with higher uptake of couples testing, higher uptake 
of male partner testing and improved HIV status disclosure 
[49–51]. As high anticipated stigma is associated with lower 
PrEP initiation and retention, interventions which aim to 
engage male partners in HIV prevention through partner 
testing and counseling, awareness building and adherence 
support could reduce the consistent barrier faced by preg-
nant and postpartum women who anticipate stigma or lim-
ited support from partners and significant others.

This study is one of the first to describe stigma in a cohort 
of pregnant and postpartum women on PrEP in South Africa. 
There is little existing research on PrEP stigma among preg-
nant women and even fewer quantitative studies among 
these. Additionally, our validated scales for internalized 
PrEP stigma and anticipated PrEP stigma show high inter-
nal consistency and reliability for continued measurement 
and monitoring of stigma among pregnant and postpartum 
women in South Africa.

Despite these strengths, this study suffers from certain 
limitations; namely, its cross-sectional nature and self-
reported adherence outcome. These cross-sectional associa-
tions indicate that PrEP retention at three months is lower 
among women with high anticipated stigma compared to 
those with low anticipated stigma, but future longitudinal 
analyses will be important to better understand these rela-
tionships over time. Given that this was a secondary analysis 
of available data and that the PrEP-PP study was not pow-
ered to detect associations between internalized stigma and 
PrEP use, the analysis may suffer from insufficient power. 
Additionally, PrEP adherence was self-reported and may be 
over reported due to social desirability bias or recall error. 
We will continue to assess the true levels of adherence from 
TFV-DP DBS in future analyses. Finally, the coronavirus 
disease 2019 (COVID-19) pandemic led to travel restrictions 
and government lockdown protocols which affected study 
retention due to site closures [32, 49, 52].

Conclusion

PrEP stands as an effective, safe strategy for primary HIV 
prevention among pregnant and postpartum women [11]. 
Aside from programmatic and clinical barriers to optimize 
maternal PrEP use, behavioral factors act as important deter-
minants of PrEP use and may act at both the individual and 
relational levels [24, 50]. Effective stigma mitigation must 
consider the level at which stigma originates (internalized, 
at the individual level or anticipated, at the relational and 
individual levels) to effectively reduce barriers for effective 

PrEP initiation and use. Improved awareness building among 
PrEP users and in the broader community can work to 
improve overall knowledge of PrEP and its benefits. Impor-
tantly, solutions which involve male partners – including 
HIV self-testing for partners, couples counseling and test-
ing, and support in disclosing PrEP use by pregnant women 
– may be effective to reduce ongoing barriers to optimal 
PrEP use presented by anticipated PrEP stigma.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10461- 021- 03374-x.
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