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Abstract

Introduction: Long-acting pre-exposure prophylaxis (PrEP) options could overcome barriers to oral PrEP persistence during
pregnancy and postpartum. We evaluated long-acting PrEP preferences among oral PrEP-experienced pregnant and postpar-
tum women in South Africa and Kenya, countries with high PrEP coverage with pending regulatory approvals for long-acting
injectable cabotegravir and the dapivirine vaginal ring (approved in South Africa, under review in Kenya).

Methods: From September 2021 to February 2022, we surveyed pregnant and postpartum women enrolled in oral PrEP
studies in South Africa and Kenya. We evaluated oral PrEP attitudes and preferences for long-acting PrEP methods in multi-
variable logistic regression models adjusting for maternal age and country.

Results: We surveyed 190 women in South Africa (67% postpartum; median age 27 years [IQR = 22-32]) and 204 women
in Kenya (79% postpartum; median age 29 years [IQR = 25-33]). Seventy-five percent of participants reported oral PrEP use
within the last 30 days. Overall, forty-nine percent of participants reported negative oral PrEP attributes, including side effects
(21% South Africa, 30% Kenya) and pill burden (20% South Africa, 25% Kenya). Preferred PrEP attributes included long-acting
method, effectiveness, safety while pregnant and breastfeeding, and free medication. Most participants (75%, South Africa and
Kenya) preferred a potential long-acting injectable over oral PrEP, most frequently for a longer duration of effectiveness in
South Africa (87% South Africa, 42% Kenya) versus discretion in Kenya (5% South Africa, 49% Kenya). Eighty-seven percent
of participants preferred oral PrEP over a potential long-acting vaginal ring, mostly due to concern about possible discomfort
with vaginal insertion (82% South Africa, 48% Kenya). Significant predictors of long-acting PrEP preference included past use
of injectable contraceptive (aOR = 2.48, 95% Cl: 1.34, 4.57), disliking at least one oral PrEP attribute (aOR = 1.72, 95% ClI:
1.05, 2.80) and preferring infrequent PrEP use (aOR = 1.58, 95% Cl: 0.94, 2.65).

Conclusions: Oral PrEP-experienced pregnant and postpartum women expressed a theoretical preference for long-acting
injectable PrEP over other modalities, demonstrating potential acceptability among a key population who must be at the fore-
front of injectable PrEP rollout. Reasons for PrEP preferences differed by country, emphasizing the importance of increasing
context-specific options and choice of PrEP modalities for pregnant and postpartum women.
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1 | INTRODUCTION socio-cultural factors (e.g. poverty and gender inequity) that

may result in high-risk scenarios, including not knowing the
HIV incidence remains high among cisgender women of repro- HIV status of partner(s), engaging in condomless sex and hav-
ductive age in South Africa and Kenya, including during preg-  ing multiple sex partners [5-8]. Furthermore, the risk of verti-

nancy and postpartum [1-4]. Pregnant women without HIV cal HIV transmission is elevated during pregnancy and breast-
are at elevated risk of HIV acquisition due to structural and  feeding due to acute maternal HIV infection [2, 3].
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Daily oral tenofovir disoproxil fumarate/emtricitabine
(TDF/FTC) pre-exposure prophylaxis (PrEP) for HIV pre-
vention is being rapidly scaled in South Africa and Kenya,
and these two countries have the highest and second high-
est number of PrEP initiations globally [?]. Studies have
reported high rates of oral PrEP uptake among pregnant
and postpartum women in South Africa and Kenya [10, 11].
However, the delivery of oral PrEP among pregnant and
postpartum women is challenged by insufficient integration
of PrEP provision and counselling into existing antenatal and
postpartum healthcare [12]. Furthermore, self-reported and
objective levels of adherence on oral PrEP were low among
pregnant and postpartum women in Kenya and South Africa
[11, 13]. Substantial barriers to effective PrEP use include pill
burden, stigma and limited disclosure of PrEP, and financial
and logistical barriers to accessing a clinic for PrEP [14-16].
Strategies to overcome barriers to effective PrEP use are
urgently needed.

Long-acting modalities, such as injectable cabotegravir
(CAB-LA) and the dapivirine vaginal ring (DVR), may improve
PrEP initiation and persistence among pregnant and postpar-
tum women. CAB-LA, an intramuscular injection administered
every 8 weeks, is superior to oral PrEP, reducing the risk of
HIV infection by 88% compared to daily oral TDF/FTC among
cisgender women in sub-Saharan Africa [17]. Preliminary data
show that CAB-LA is well tolerated during pregnancy and has
a similar pharmacokinetic profile to its use by non-pregnant
women [18, 19]. CAB-LA received regulatory approval in the
United States in December 2021, in South Africa in Decem-
ber 2022, and is pending approval in Kenya and other coun-
tries in East and Southern Africa [9]. The DVR, inserted vagi-
nally and replaced every 4 weeks, has been shown to reduce
the risk of HIV infection by approximately 30% and is not
associated with adverse pregnancy or infant outcomes [20].
The DVR received regulatory approval in South Africa in
March 2022 (not yet approved among pregnant women), and
is pending approval in Kenya [?]. These developments high-
light the urgent need to understand potential facilitators and
barriers to the uptake and persistence of these novel PrEP
methods among pregnant and postpartum women. Our study
aims to assess preferences for and perceptions of long-acting
methods among oral PrEP-experienced pregnant and postpar-
tum women in Kenya and South Africa.

2 | METHODS

21 |

We conducted surveys with participants enrolled in an obser-
vational cohort study assessing daily oral PrEP initiation
and persistence among pregnant and breastfeeding women
(PBFW) in Cape Town, South Africa (PrEP-PP) and an obser-
vational extension cohort of a cluster randomized trial offer-
ing daily oral PrEP among PBFW in Western Kenya (PrIMA-
X) [21, 22]. Eligibility criteria for PrEP-PP included: >16 years
old, confirmed HIV-negative serostatus by a fourth-generation
antigen/antibody combination HIV test (Abbott), intention to
stay in Cape Town through the postpartum period and no
contraindications to PrEP use. Eligibility criteria for PrIMA-
X included: >15 years old, confirmed HIV and TB negative,

Study participants

intention to reside in the area for at least 1 year postpartum,
and plans to receive postnatal and infant care at the study
facility. Enrolment criteria for this sub-sample included: cur-
rently using or having previously used daily oral PrEP; cur-
rently pregnant or postpartum; and enrolment in PrEP-PP or
PriIMA-X.

In PrEP-PP, participants were offered oral PrEP at enrol-
ment and received a 3-month prescription to correspond with
quarterly study visits until birth or the first postpartum visit.
In PrIMA-X, participants were offered oral PrEP at enrolment
and returned for study visits that aligned with country ante-
natal care guidelines (monthly during pregnancy and at inter-
vals of weeks to months postpartum). Participants in both
studies received PrEP counselling and completed surveys at
follow-up visits, including questions on PrEP use and adher-
ence through self-report and pill-count measures as well as
dried blood spots of tenofovir-diphosphate (levels not shared
with participants) [21, 22].

22 |

Between September 2021 and February 2022, trained study
staff fluent in English and either isiXhosa, Kiswahili or Luo
approached women attending PrEP-PP or PrIMA-X follow-
up visits to introduce the study. Study staff then screened
participants for study eligibility, obtained written informed
consent in English or the participant’s local language (isiX-
hosa, Kiswahili or Luo) and administered the survey to eligi-
ble consenting participants. Study staff asked participants sur-
vey questions and recorded responses on a tablet. The survey
took 30-40 minutes and was completed on REDCap, a secure
web-based platform [23]. Participants received 120 Rand in
South Africa (~$7 USD) or KSh 300 in Kenya (~$3 USD)
for their participation in the study as well as transportation
expenses.

Data collection

221 |

Participant socio-demographic characteristics. We collected (1)
basic demographic data (including age, obstetric history, edu-
cation level, employment and number of sexual partners); (2)
HIV risk perception; (3) current alcohol use adapted from the
Alcohol Use Disorders Identification Test [24, 25]; (4) PrEP
adherence based on 30-day recall (i.e. responding “yes” or
“no” to taking PrEP within the past 30 days); (5) clinic access
(including transportation method, total travel time and total
transportation cost); and (6) previous contraceptive method
use. We also assessed experienced or perceived PrEP stigma
using a 7-item scale derived from existing literature in which
participants responded to statements describing experiences
of PrEP stigma [26, 27].

Current and future PrEP preferences. We assessed percep-
tions of daily oral PrEP by asking participants what they like
and dislike about oral PrEP. We described methods of long-
acting HIV prevention currently pending regulatory approval
or in development, and asked participants about preferences
regarding HIV prevention modalities that may be available in
the future. We adapted a list of PrEP characteristics from
a discrete choice experiment of HIV prevention methods
assessed within the Quatro Study [28]. We asked participants

Survey measures
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to rank the top three most important characteristics of a
potential HIV prevention product, the top three most impor-
tant access-related characteristics and how frequently they
would theoretically use an HIV prevention method.
Long-acting  PrEP  preferences. We provided information
regarding CAB-LA and the DVR (Table S1) and assessed
preferences regarding injectable PrEP and the DVR by asking
participants whether they would prefer to switch to the
long-acting method or remain on oral PrEP. We then assessed
reasons for preferring the long-acting method or oral PrEP.

23 |

We used descriptive statistics (median, interquartile range
[IQR] and frequency) to report participant responses, and
used Chi-square, Fischer’'s Exact and Wilcoxon rank sum to
compare responses between countries. We used univariate
and multivariable logistic regression models to assess pre-
dictors of preferring a long-acting PrEP method (injection or
ring) over oral PrEP among those with a preference for long-
acting PrEP. Predictors considered statistically significant in
univariate logistic regression models were included in multi-
variable logistic regression models, adjusting for maternal age
and country as a priori potential confounders. We used two-
tailed tests to evaluate the significance of regression mod-
els, with a significance threshold of p<0.10. Statistical analy-
ses were conducted with STATA v.17 [29].

Statistical analyses

24 |

The PrEP-PP study was approved by the Human Research
Ethics Committee of the University of Cape Town Faculty
of Health Sciences (#297/2018) and by the University of
California, Los Angeles Institutional Review Board (IRB#18-
001622). The PrIMA-X study was approved by the Kenyatta
National Hospital-University of Nairobi Ethics and Research
Committee (P73/02/2017) and by the University of Washing-
ton Human Subjects Division (STUDY00000438).

Ethics

3 | RESULTS

Overall, 394 women were enrolled in the study, 190 women
(out of 220 eligible participants approached; 86%) from the
South African study (N = 1201) and 204 (none declined,
100%) from the Kenyan study (N = 1300). Median ages
were 27 (IQR = 22-32) and 29 (IQR = 25-33), respectively
(Table 1). Overall, 33% of South African participants were
pregnant (n = 63), while 21% of Kenyan participants were
pregnant (n = 42), with the remaining in both groups post-
partum. Most participants completed some or all secondary
school education (South Africa 93%, Kenya 74%, p<0.01) and
were unemployed (South Africa 72%, Kenya 87%, p<0.01).
Almost all women reported having >1 current sexual partner
(South Africa 92%, Kenya 97%, p = 0.03). Most participants
reported that they took at least one dose of PrEP over the
previous 30 days at the time of the survey (South Africa 82%,
Kenya 68%, p<0.01), and the median time on PrEP among
current PrEP users was 337 days (IQR = 263-420) and 308
days (IQR = 114-442) among South African and Kenyan par-
ticipants, respectively.

At entry into the parent study, 52% of South African
women and 81% of Kenyan women reported any perceived
risk of HIV acquisition (p<0.01). More than half endorsed no
forms of PrEP stigma (66%, n = 251/380), although more
women in Kenya endorsed at least one form of PrEP stigma
(Kenya 40%, South Africa 27%, p = 0.01). When asked about
any previous experience with contraceptives, women most fre-
quently described the use of injectable contraceptives (South
Africa 94% vs. Kenya 66%, p<0.01). Injectable contraceptives
were followed in South Africa by use of male condoms (n =
171, 90%) and contraceptive implants (n = 70, 37%), and in
Kenya by contraceptive implants (n = 111, 54%) and male
condoms (n = 46, 23%).

31 |

Almost all participants (n = 386, 98%) reported efficacy in
HIV prevention as a positive characteristic of daily oral PrEP,
followed by daily oral PrEP having few or no side effects (n =
61, 15%) and being easy to use (n = 27, 7%) (Table 2). Forty-
two percent of women in South Africa (n = 79) and fifty-
six percent in Kenya (n = 114, p<0.01) disliked at least one
attribute about daily oral PrEP. The most frequently reported
dislikes included side effects (South Africa 21%, Kenya 30%,
p = 0.03), daily use (South Africa 20%, Kenya 25%, p = 0.20)
and taking it orally (South Africa 6%, Kenya 11%, p = 0.08).

Experiences with oral PrEP

32 |

When asked to rank characteristics of a potential PrEP prod-
uct that may be available to them in the future, 52% of par-
ticipants (n = 203) ranked effectiveness at preventing HIV as
the most important, followed by the ability to have a healthy
pregnancy (n = 47, 12%), frequency of use (n = 39, 10%), tol-
erability (n = 39, 10%) and the ability to breastfeed and have
a healthy baby (n = 26, 7%). However, there were country-
specific differences in the ranking of several attributes: more
women in Kenya ranked HIV prevention highest (78%, South
Africa 23%, p<0.01), and more women in South Africa ranked
having a healthy pregnancy (19%, Kenya 5%, p<0.01), fre-
quency of use (18%, Kenya 2%, p<0.01), side effects (16%,
Kenya 4%, p<0.01) and privacy (6%, Kenya 1%, p = 0.01) as
most important (Table 3). When asked to rank access-related
characteristics of a potential PrEP product, 52% of partici-
pants ranked medication being free as the most important,
followed by ease of the process by which the product is
obtained, location and total time it takes to get the product.
When asked to rank preferred frequency of PrEP use, partic-
ipants most frequently preferred once a year (n = 123, 31%),
followed by once per month (n = 62, 16%), once every 2-3
months (n = 59, 15%), before sex (n = 53, 13%), every day (n
= 46, 12%) and once every 6 months (n = 45, 11%).

Future PrEP preferences

33 |

QOverall, three-fourths of participants (n = 297, South Africa
74%, Kenya 76%, p = 0.60) responded that they would pre-
fer to switch to injectable PrEP over remaining on oral PrEP
if it were available (Figure 1). South African and Kenyan
women differed in their reasons for preferring injectable PrEP
over oral PrEP: participants in South Africa more commonly

Preference of long-acting PrEP modalities
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Table 1. Demographics and health characteristics of pregnant and postpartum women with experience taking oral PrEP, South
Africa and Kenya, September 2021-February 2022 (N = 394 women).

Overall South Africa Kenya
(N = 394, %) (n = 190, %) (n = 204, %) p-value
Age (median, 1QR) 28 [24-32] 27 [22-32] 29 [25-33] <0.01
Pregnant (n, %) 105 (27) 63 (33) 42 (21) 0.01
Postpartum (n, %) 289 (73) 127 (67) 162 (79) 0.01
Days on oral PrEP (median, IQR) 335 [168-420] 337 [263-420] 308 [114-442] 0.04
Last grade completed (n, %)
Primary school (Grades 1-6) 28 (7) 2 (1) 26 (13) <0.01
Some secondary school (Grades 7-11) 236 (60) 106 (56) 130 (64)
Completed secondary school 90 (23) 70 (37) 20 (9)
Some or all tertiary 40 (10) 12 (6) 28 (14)
Currently employed (formally or informally)? (n, %)
No 313 (79) 136 (72) 177 (87) <0.01
Yes 80 (20) 54 (28) 26 (13)
Prefer not to answer 1 (1) 0 (0) 1(1)
Currently have at least one sexual partner (n, %)
No 21 (5) 15 (8) 6 (3) 0.03
Yes 373 (95) 175 (92) 198 (97)
HIV risk perception? (n, %)
No risk at all 121/380 (32) 84/176 (48) 37 (18) <0.01
Small chance 145/380 (44) 56/176 (32) 89 (44)
Moderate chance 89/380 (34) 20/176 (11) 69 (34)
Great chance 23/380 (6) 16/176 (9) 7 (3)
Prefer not to answer 2/380 (1) 0/176 (0) 2 (1)
Current alcohol use (n, %)
No 363/380 (95) 164/176 (92) 199 (98) 0.31
YesP 17/380 (5) 12/176 (8) 5(3)
HIV PreEP Stigma® (n, %)
Endorsed O forms of stigma 251/380 (66) 128/176 (73) 123 (60) 0.01
Endorsed >1 form of stigma 129/380 (34) 48/176 (27) 81 (40)
PrEP adherence over the past 30 days (n, %)
No 100 (25) 34 (18) 66 (32) <0.01
Yes 294 (75) 156 (82) 138 (68)
Clinic transportation (n, %)
Walking 31 (8) 16 (8) 15 (7) <0.01
Taxi/Minibus 206 (52) 172 (91) 34 (17)
Motorbike 152 (38) 0 (0) 152 (75)
Other 5(2) 2 (1) 3 (1)
Total travel time to clinic and return (minutes, median, 1QR) 40 [30-60] 30 [20.0-40.0] 55 [31.0-60.0] <0.01
Cost to travel to clinic and return (USD, median, IQR) 1.32 [1.31-1.74] 1.32 [1.32-1.32] 1.75 [0.88-2.64] 0.02
Have you ever used any of the following family planning methods? (n, %)
Male condom 217 (55) 171 (90) 46 (23) <0.01
Oral contraceptive pill 98 (25) 42 (22) 56 (27) 0.22
Injectable contraceptive 312 (79) 178 (94) 134 (66) <0.01
Contraceptive implant 181 (46) 70 (37) 111 (54) <0.01
Other (female condom, vaginal ring, IUD/loop, tubal 18 (5) 9 (5) 9 (4) 0.27
ligation)
None 11 (3) 1(1) 9 (4) 0.01

aParticipants were asked “How would you describe your chances of getting HIV in the next year?” with the option to select “No risk at all,”
“Small chance,” “Moderate chance,” “Great chance” or “Prefer not to answer.”

bCombined categories: “Once a month or less, 2-4 times a month, 2-3 times a week, 4 or more times a week.”

CParticipants were asked to respond on a 5-point Likert scale from “Strongly Disagree” to “Strongly Agree” to 7 statements on potential stigma
experienced regarding PrEP use (i.e. ‘I feel ashamed of using PrEP” “I feel embarrassed about using PrEP”).
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Table 2. Likes and dislikes regarding daily oral PrEP in pregnant and postpartum women.

Overall South Africa Kenya
Oral PrEP likes? (N = 394) (n = 190) (n = 204) p-value
HIV prevention 386 (98) 186 (98) 200 (98) 0.92
PrEP has few/no side effects 61 (15) 35 (18) 26 (13) 0.12
Ease of use 27 (7) 16 (8) 11 (5) 0.23
No interruption of sex (as is needed for condoms) 16 (4) 5(3) 11 (5) 0.17
Easy to hide 10 (3) 0 (0) 10 (5) <0.01
Take it daily 8 (2) 5(3) 3(2) 0.88
Taken orally 7 (2) 5(3) 2 (1) 0.95
PrEP is safe for the baby 5 (1) 5 (3) 0 (0) 0.03
Other (e.g. overall safety, increased appetite, peaceful sleep) 4 (1) 4 (2) 0 (0) 0.05
Nothing 1(1) 0 (0) 1(1) 0.52
Overall South Africa Kenya
Oral PrEP dislikes? (N = 394) (n = 190) (n = 204) p-value
Side effects 100 (25) 39 (21) 61 (30) 0.03
Must take it daily 90 (23) 38 (20) 52 (25) 0.20
Must take orally 35 (9) 12 (6) 23 (11) 0.08
Pill size is too big 12 (3) 9 (5) 3(2) 0.99
No STI prevention 10 (3) 4 (2) 6 (3) 0.42
Not discreet 9 (2) 0 (0) 9 (4) <0.01
Other (e.g. general dislike, pill taste, pill smell) 3 (1) 2 (1) 1(1) 0.90
Nothing 201 (51) 111 (58) 90 (44) <0.01

dParticipants were asked open-ended questions regarding oral PrEP likes/dislikes and interviewer selected all responses endorsed by the par-

ticipant.

preferred it for its longer duration of effectiveness (South
Africa 87%, Kenya 42%, p<0.01) and not having to take PrEP
daily (South Africa 57%, Kenya 41%, p<0.01), while partici-
pants in Kenya were more likely to state reasons of privacy
(Kenya 49%, South Africa 5%, p<0.01) and not having to carry
pills (Kenya 42%, South Africa 13%, p<0.01) (Table S2). The
most common concerns regarding injectable PrEP were injec-
tion pain and potential side effects. Although overall these
concerns were not frequently reported, Kenyan participants
were more concerned than South African participants regard-
ing the safety of the new injectable (Kenya 13%, South Africa
4%, p = 0.01) and its safety for infants if using the injectable
while breastfeeding (Kenya 6%, South Africa 0%, p = 0.01).
Fewer women (n = 40, 10%) would prefer switching to the
DVR over oral PrEP in both South Africa and Kenya (12%
and 9%, respectively). South African women were interested
in the DVR most frequently due to its longer duration (n =
14/22, 64%) and not having to remember to take a daily pill
(n = 12/22, 55%), while most common reasons for prefer-
ring the DVR in Kenya were because it was perceived to be
‘easy to use” (n = 8/18, 44%) or did not involve carrying pills
(n = 6/18, 33%). Participants were unsure or preferred oral
PrEP over the DVR most frequently due to its insertion into
the vagina particularly among South African women (South
Africa 82%, Kenya 48%, p<0.01), potential side effects more
so among Kenyan women (South Africa 21%, Kenya 33%, p
= 0.02) and concerns about safety in both sub-groups (South
Africa 23%, Kenya 27%). Participants in South Africa were

also more frequently concerned about the DVR not providing
sufficient protection against HIV (14%, Kenya 7%, p = 0.03).

In multivariable analyses adjusting for age and country,
preference of a long-acting PrEP method (either injectable
PrEP or DVR) over daily oral PrEP was associated with prior
use of injectable contraception (aOR = 2.48, 95% Cl = 1.34,
4.57), disliking at least one attribute of daily oral PrEP (aOR =
1.72, 95% Cl = 1.05, 2.80), disliking the daily use of oral PrEP
(@OR = 1.92, 95% CI = 1.01, 3.67) and preferring longer
duration of effectiveness (aOR = 1.58, 95% Cl = 0.94, 2.65)
(Table 4).

4 | DISCUSSION

We identified a strong theoretical preference for long-acting
injectable PrEP among pregnant and postpartum women in
Kenya and South Africa. Additionally, about one-half of women
reported liking daily oral PrEP, indicating the importance
of providing pregnant and postpartum women with choices
of modalities. Studies assessing end-user preference among
African women of potential HIV prevention methods (mul-
tiple vaginally inserted methods, injection and pill) showed
that women had varied preference for these HIV preven-
tion modalities, and women described the importance of per-
sonal preference in product choice [30-32]. Similar to HIV
prevention, studies on contraceptive choice indicate that the
best method for an individual depends on their preferences,
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Table 3. Ranked characteristics of potential HIV prevention products among pregnant and postpartum women.

Most important characteristic of a potential HIV prevention Overall South Africa Kenya

product (ranked #1) (N = 394) (n = 190) (n = 204) p-value
Effective at preventing HIV 203 (52) 44 (23) 159 (78) <0.01
Healthy pregnancy 47 (12) 36 (19) 11 (5) <0.01
How frequently it is used (e.g. before sex, once a day, once a month) 39 (10) 35 (18) 4 (2) <0.01
Side effects 39 (10) 31 (16) 8 (4) <0.01
Ability to breastfeed and have healthy baby 26 (7) 15 (8) 11 (5) 0.32
How it is used (e.g. vaginal ring, injected, pill) 25 (6) 16 (8) 9 (4) 0.10
Privacy (from partner) 13 (3) 11 (6) 2 (1) 0.01
Other (not forgotten easily, overall safety) 2 (1) 2 (1) 0 (0) 0.23
Most important access-related characteristic of a potential HIV

prevention product (ranked #1)

Free of charge 203 (52) 104 (55) 99 (49) 0.22

How easy it is to obtain 79 (20) 43 (23) 36 (18) 0.22

Where to pick up (clinic, pharmacy, community) 48 (12) 28 (15) 20 (10) 0.14

Total time it takes to get product 31 (8) 15 (8) 16 (8) 0.99

Most preferable frequency of HIV prevention method (ranked #1)

Before sex 53 (13) 30 (16) 23 (11) 0.19
After sex 6 (2) 5(3) 1(1) 0.10
Every day 46 (12) 26 (14) 20 (10) 0.23
Once per month 62 (16) 25 (13) 37 (18) 0.18
Once every 2-3 months 59 (15) 17 (9) 42 (21) <0.01
Once every 6 months 45 (11) 11 (6) 34 (17) <0.01
Once yearly 123 (31) 76 (40) 47 (23) <0.01

necessitating a diversity of contraceptive options [33-35].
Our data suggest that the availability of choices to meet
personal preferences is essential to improving the overall
acceptability of HIV prevention methods among pregnant and
postpartum women as well. Furthermore, women in South
Africa and Kenya did not differ in preferences for long-
acting PrEP modalities compared to oral PrEP, but did dif-
fer in the reasoning behind their preferences, indicating the
importance of context-specific implementation when provid-
ing HIV prevention modalities. Socio-demographic characteris-
tics (e.g. rural vs. urban setting and community size), existing
infrastructures of PrEP provision and available PrEP modali-
ties differ between countries. Further, the prevalence of HIV
and HIV treatment is significantly higher in South Africa which
may impact anticipated PrEP stigma [36, 37]. These exist-
ing factors and potential contributors to differences between
countries in PrEP preferences among pregnant and post-
partum women need to be studied and incorporated into
country-specific plans for PrEP rollout.

Our findings on preference for long-acting injectable PrEP
among pregnant and postpartum women, as well as most
reasons for their PrEP preferences, align with the existing
literature among non-pregnant women. Women also noted
the need for safety data in pregnancy and lactation in our
study, which was distinct for this population. In studies provid-
ing hypothetical choices between long-acting PrEP modalities,

non-pregnant women from Kenya and South Africa preferred
injectable methods of HIV prevention over other modalities,
despite similar concerns regarding injection pain [32, 38, 39].
In studies assessing the acceptability of long-acting injectable
PrEP among women within clinical trials in Africa and the
United States, participants described acceptability of long-
acting injectable PrEP due to ease of use and long-term
protection and would use the method again [40-42], which
may suggest that hypothetical acceptability of long-acting
injectable PrEP among pregnant and postpartum women may
align with its acceptability among non-pregnant women dur-
ing implementation. Previous data have identified the positive
impacts of counselling about infant safety on oral PrEP initi-
ation among women in Kenya, highlighting that obtaining fur-
ther data on pregnancy outcomes and infant safety of CAB-
LA, as well as counselling on safety, may be beneficial for
uptake [16].

Pregnant and postpartum women in our study reported
that they would prefer to use a long-acting injectable PrEP
for privacy and discreetness of this method, highlighting
the role of long-acting PrEP to mitigate socio-cultural bar-
riers previously identified with oral PrEP use [14-16, 43].
Many participants in our study endorsed perceived HIV risk
and PrEP stigma, which aligns with barriers to PrEP use
described by pregnant and postpartum women in South Africa
and Kenya in the existing literature [39, 44-49]. Qualitative
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Table 4. Factors associated with long-acting PrEP preference versus oral PrEP among PrEP-experienced pregnant and postpartum

women, N = 394.

Summary statistics

Wants long-acting® Wants oral PrEP  Unadjusted OR

Adjusted ORP

(n = 305, %) (n = 89, %) (95% ClI) p-value (95% ClI) p-value

Maternal age (median, IQR) years 28 [24-32] 27 [23-31] 1.03 [0.99-1.08] 0.11 1.04 [0.99, 1.08] 0.11
>25 years 221 (72) 59 (66) 1.34 [0.81-2.22] 0.26 1.35[0.81-2.27] 0.25
<25 years 84 (28) 30 (34)

Country
Kenya 158 (52) 46 (52) 1.01 [0.63-1.61] 0.98  0.931[0.57, 1.51] 0.77
South Africa 147 (48) 43 (48)

Pregnancy status
Pregnant 78 (26) 27 (30) 0.79 [0.47-1.33] 0.37  0.821[0.48, 1.39] 0.46
Postpartum 227 (74) 62 (70)

Time on PrEP (median, IQR) days 331 [168-422] 336 [185-420]  1.00 [1.00-1.00] 0.90 1.00 [1.00-1.00] 0.78

Last grade completed (ref: primary school) 27 (9) 10 (11) ref ref ref ref
Some secondary 178 (58) 64 (72) 1.20 [0.55-2.64] 0.64 1.12 [0.52, 2.74] 0.67
Completed secondary 72 (24) 17 (19) 1.48 [0.61-3.61] 0.39 1.62 [0.61, 4.32] 0.34
Some or all tertiary 20 (7) 3 (3) 1.78 [0.53-5.94] 0.35 1.68 [0.49, 5.79] 0.41

Currently employed (formally or informally)

Employed 61/304 (20) 19 (21) 0.93 [0.52-1.65] 0.79 0.81 [0.44-1.49] 0.49
Not employed 243/304 (80) 70 (79)

At least one sexual partner
>1 sexual partner 288 (94) 85 (96) 0.80 [0.26-2.43] 0.69 0.75 [0.24-2.30] 0.61
0 sexual partners 16 (5) 4 (4)

PrEP stigma (median, IQR) 14 [13-17] 15 [13-16] 1.02 [0.96-1.09] 0.56 1.03 [0.96-1.10] 0.45
Endorsed O stigma 193/293 (66) 58/87 (67) 1.03 [0.62-1.72] 0.89 1.06 [0.63-1.77] 0.83
Endorsed >1 stigma statement 100/293 (34) 29/87 (33)

HIV Risk Perception
Any perceived HIV risk 194/291 (67) 63/87 (72) 0.76 [045,1.29] 031 0.75[043, 1.31] 0.31
No perceived HIV risk 97/291 (33) 24/87 (28)

Alcohol use
Endorses any alcohol use 12/293 (4) 5/87 (6) 0.70 [0.24-2.05] 0.52 0.73 [0.25-2.17] 0.58
Does not endorse alcohol use 281/293 (96) 82/87 (94)

PrEP persistence (has the participant taken
PrEP over the past 30 days?)

Yes 222 (73) 72 (81) 0.63 [0.35-1.13] 0.12  0.65[0.36, 1.19] 0.16
No 83 (27) 17 (19)

Time traveled to clinic and return (median, 40 [30-60] 40 [30-60] 1.00 [0.99-1.01] 0.95 0.99 [0.99-1.01] 0.99
IQR) minutes

Cost to travel to clinic and return (median, 1.29 [1.29-1.71] 1.29 [1.29-1.71] 1.12 [0.86-1.45] 0.40 1.11 [0.85-1.45] 0.44
IQR) USD equivalent

Contraceptive used in the past
Injection 252 (83) 60 (67) 2.30 [1.35-3.92] 0.002 2.48[1.34,4.57] <0.01
Condom 172 (56) 45 (51) 1.26 [0.79-2.03] 0.33 1.59 [0.82, 3.07] 0.17
Implant 134 (44) 47 (53) 0.70 [0.44-1.12] 0.14  0.71 [0.44, 1.16] 0.17
Oral contraceptive 79 (26) 19 (21) 1.29 [0.73-2.27] 0.38 1.22 [0.69-2.17] 0.50

(Continued)
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Table 4. (Continued)

Summary statistics

Wants long-acting?

Wants oral PrEP  Unadjusted OR

Adjusted ORP

(n = 305, %) (n = 89, %) (95% ClI) p-value (95% ClI) p-value
Oral PrEP likes - - — -
HIV prevention 298 (98) 87 (98) 0.98 [0.20-4.80] 0.98 0.95 [0.19-4.66] 0.95
No side effects 50 (16) 11 (12) 1.39 [0.69-2.80] 0.36 1.43 [0.71-2.90] 0.32
Ease of use 21 (7) 6 (7) 1.02 [0.40-2.62] 0.96 1.07 [0.41-2.75] 0.90
No interruption of sex 12 (4) 4 (4) 0.87 [0.27-2.77] 0.81 0.87 [0.27-2.80] 0.82
Easy to hide 7 (2) 3(3) 0.67 [0.17-2.66] 0.57 0.63 [0.16-2.56] 0.52
Take it daily 4 (1) 4 (4) 0.28 [0.07-1.15] 0.08 0.30 [0.07-1.24] 0.10
Take it orally 4 (1) 3(3) 0.38 [0.08-1.73] 0.21 0.38 [0.08-1.77] 0.22
Nothing 1(0.3) 0 (0)
Oral PreP dislikes
Dislikes at least one thing about oral 158 (52) 35 (39) 1.66 [1.03-2.68] 0.04 1.72[1.05,2.80] 0.03
Prep
Side effects 81 (27) 18 (20) 1.43 [0.80-2.54] 0.23 1.43 [0.80, 2.55] 0.23
Daily use 75 (25) 13 (15) 1.91 [1.00-3.63] 0.05 1.92 [1.01, 3.67] 0.05
Take it orally 28 (9) 7 (8) 1.18 [0.50-2.81] 0.70 1.20 [0.50, 2.85] 0.69
Not discreet 7 (2) 2 (2) 1.02 [0.21-5.01] 0.98 1.09 [0.22, 5.46] 0.92
No STI protection 6 (2) 4 (4) 0.43 [0.12-1.55] 0.20 0.45 [0.12, 1.64] 0.23
Preferred frequency of PrEP use
Ranked every month, 2-3 months, 230 (75) 59 (66) 1.56 [0.94-2.60] 0.09 1.58 [0.94, 2.65] 0.08
6 months, or year #1
Ranked before sex, after sex, or every 75 (25) 30 (34)
day #1
Interested in community PrEP delivery
Yes 131 (43) 32 (36) 1.34 [0.82-2.19] 0.24 1.45 [0.85, 2.45] 0.17
No 174 (57) 57 (64)

a0f n = 305, 265 (87%) preferred the injection only over oral PrEP, 8 (3%) preferred the ring only over oral PrEP and 32 (10%) preferred

both long-acting methods over oral PrEP.
PEach individual model adjusted for maternal age, country.
Bold p<0.10.

studies have described the negative community perception
surrounding PrEP use experienced by pregnant and non-
pregnant women, particularly due to its association with high-
risk sexual behaviour as well as being conflated with antiretro-
viral therapy, leading to concealment of product use [44-46].
A qualitative study assessing oral PrEP perceptions in Kenya
additionally described fear of male partners becoming violent
if discovering PrEP use, indicating that stigma and negative
sentiments towards PrEP within a household may decrease
PrEP disclosure and necessitate concealment [47, 48]. The
availability of an HIV prevention method, such as long-acting
injectable PrEP, that does not require daily administration or
concealment of pills may make it easier for pregnant and post-
partum women experiencing PrEP stigma to persist on the
HIV prevention method—and has been hypothetically posed
by women as a potential solution in previous qualitative work
[46]. Long-acting PrEP modalities must be made available in
conjunction with other solutions that mitigate community- and
individual-level stigma experienced by women in Kenya and
South Africa, such as community-facing interventions involving
media and educational initiatives, as well as the involvement

of male partners in HIV prevention and education [40, 49].
Further work is necessary to assess the feasibility of incorpo-
rating long-acting modalities into existing antenatal PrEP pro-
vision at the health facility level in South Africa and Kenya
that prioritizes identified preferences of pregnant and post-
partum women, such as services being free of charge or being
accessible in postpartum care.

Few pregnant and postpartum women reported a prefer-
ence for the DVR over oral PrEP, which may be due to unfa-
miliarity with the method as well as its lower efficacy. Exist-
ing acceptability and demonstration studies of the DVR show
that despite similar initial concerns regarding insertion into
the vagina and potential side effects, women in sub-Saharan
Africa who began using the DVR developed familiarity with
the method, found it easy to integrate into their lives and
reported willingness to use the method in the future [31,
50-52]. Furthermore, additional safety and efficacy data spe-
cific to the use of DVR for HIV prevention during preg-
nancy and lactation continue to be collated, which may fur-
ther impact the future acceptability of this method among this
population [53].
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If injectable PrEP were approved as safe for
pregnant or breastfeeding women to use, would
you prefer to keep using oral PrEP or switch to
the injection?
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If the vaginal ring were approved as safe for
pregnant or breastfeeding women to use, would
you prefer to keep using oral PrEP or switch to
the vaginal ring?
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Figure 1. Acceptability of long-acting PrEP methods versus daily
oral PrEP by pregnant and postpartum women in Kenya and
South Africa (n = 394 women). Participants (N = 394) were asked
the following questions: “If injectable PrEP were approved as safe
for pregnant or breastfeeding women to use, would you pre-
fer to keep using oral PrEP or switch to the injection?” and “If
the vaginal ring were approved as safe for pregnant or breast-
feeding women to use, would you prefer to keep using oral
PrEP or switch to the vaginal ring?” Participants either expressed
interest in continuing to use oral PrEP, switching to the long-
acting method or were unsure, as represented by the dark black,
medium grey and light grey bars, respectively. The left axis shows
frequency of responses in percent. Responses are presented by
country as well as combined (“Total”).

Prior use of injectable contraception was associated with
a preference for injectable PrEP, indicating that contracep-
tive knowledge and familiarity with the concept of regular
injections as a prevention measure may impact the uptake
of injectable PrEP among pregnant and postpartum women.
Previous use of contraception as a demographic character-
istic in our study was representative of contraceptive use

among women in African countries described in existing lit-
erature [54]. Studies assessing the acceptability of multi-
purpose prevention technologies combining HIV and preg-
nancy prevention similarly showed that injections were pre-
ferred compared to a ring or pill-form of combination pre-
vention, and that past experience with similar contraceptive
delivery forms was a significant predictor of their method
choice [42, 55, 56]. Combining PrEP access with family
planning education may improve the uptake of HIV preven-
tion, due to existing familiarity with long-acting contraceptive
modalities.

41 |

Our study included pregnant and postpartum women with
knowledge and experience with oral PrEP. As such, our results
may differ from preferences of pregnant and postpartum
women without prior experience using PrEP. Our surveys pro-
vided a hypothetical choice between PrEP modalities, as some
methods are not yet available in South Africa and Kenya.
Responses may differ from PrEP choices during an implemen-
tation offering multiple modalities. Our results may not be
generalizable to other settings beyond urban South Africa and
Kenya, so further study is necessary on the acceptability of
long-acting PrEP among pregnant and postpartum women in
other settings. However, these findings may inform the future
development and tailoring of acceptability studies assessing
choice in PrEP modalities in other settings where pregnant
and postpartum women experience similar barriers to PrEP
use [57].

Limitations

5 | CONCLUSIONS

Our study demonstrates that pregnant and postpartum
women on oral PrEP may desire to switch to long-acting PrEP
as it becomes available in South Africa and Kenya. Women
in our study demonstrated preferences for both long- and
short-acting PrEP modalities and different reasons for these
preferences, indicating the need for client-centred PrEP pro-
grammes that offer diverse choices for HIV prevention and
empower women to make the choice best suited to their
needs and lifestyle. Some of these preferences, such as safety
for maternal-infant dyad, were specific to the pregnant-
postpartum period, while others likely reflected general pref-
erences of women about PrEP. Overall, further efforts are
needed to increase the choice and accessibility of various
PrEP options to benefit the wellbeing of pregnant and post-
partum women and their infants.
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SUPPORTING INFORMATION

Additional information may be found under the Supporting
Information tab for this article:

Table S1: Descriptions provided to study participants of long-
acting PrEP modalities in development/undergoing approval
process.

Table S2: Reasons behind preference of long-acting PrEP
methods versus oral PrEP methods by pregnant and postpar-
tum women.
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