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Despite great improvements over the last decade, HIV inci-
dence remains unacceptably high, with 1.2 million acquisi-
tions globally in 2023, and 450,000 in sub-Saharan Africa
[1]. This is way off the global target of 370,000 new HIV
acquisitions. The recorded reductions in new acquisitions are
attributed to the successful scale-up of HIV treatment and
several prevention interventions, including pre-exposure pro-
phylaxis (PrEP) [2]. Implementation and uptake of HIV post-
exposure prophylaxis (PEP—use of antiretroviral medication to
prevent HIV acquisition after a potential exposure), however,
has been limited, despite it being part of World Health Orga-
nization (WHO) guidelines since 2014. In many settings, its
use has been limited to occupational and sexual violence expo-
sures, with missed opportunities for HIV prevention. PEP is an
effective intervention whose improved scale-up will be impor-
tant for driving the attainment of prevention targets. Although
no randomized trials were conducted, evidence of efficacy
comes from animal studies [3, 4], later reinforced by system-
atic reviews and meta-analyses [5]. In humans, evidence of
efficacy comes from case series, case-control studies [6] and
systematic reviews that underscore the value of PEP [7]. It
is also extrapolated from clinical trials investigating perinatal
transmission of HIV [8].

Prior to 2024, WHO guidelines recommended that PEP
be available from centralized services which put a strain on
health systems and led to delays in accessing PEP. Other bar-
riers included a lack of knowledge on PEP among providers,
particularly community-based providers, and potential benefi-
ciaries of PEP [9]. In light of these barriers, in 2024, WHO
issued new guidelines which advocate for community-based
distribution of PEP and through task sharing [9].

To facilitate delayed access, PEP guidelines allow for a win-
dow of 72 hours from exposure to the first PEP dose despite
limited evidence for its efficacy after 24 hours. For those
who access PEP, adherence is commonly sub-optimal with 36–
65% completing the full 28-day course [10] and uptake most
often after the critical 24-hour window period [11]. In the
2024 guidelines, WHO did not recommend changes to the
28-day duration or window period from exposure to uptake,
but instead focussed on rapid uptake and a decentralization
of services to facilitate this and greater uptake in general [9].

There is recognition that some individuals using PEP will have
repeated or ongoing exposures to HIV and could, therefore,
benefit from transitioning from PEP to PrEP. WHO guidelines
also provide guidance for this transition [9].

For sub-Saharan Africa, data on PEP is limited but, as with
the global picture, uptake and availability is generally low.
There are no large-scale demonstration projects and with new
prevention drugs in the pipeline, a methodology for evaluat-
ing PEP drugs is needed: in the era of PrEP and universal
test and treat, efficacy studies are no longer affordable due to
large sample sizes required. To realize the maximum impact of
PEP, it is important to recognize that product innovations with
long-acting HIV prevention drugs present the possibility of a
single drug dose for PEP but as with other areas of medicine,
there will be challenges in moving to wide-scale implementa-
tion particularly when drug quantities for PEP are not high
volume [12].

For this supplement, we invited the submission of multi-
disciplinary articles designed to advance the rollout of PEP
in sub-Saharan Africa. After careful review, the editorial team
selected 17 contributions that illustrate current PEP advances
and challenges to improve the delivery and uptake of PEP
across sub-Saharan Africa.

As new drugs are developed for PEP and PrEP, we need
to overcome longstanding challenges to assessing them in the
presence of lower HIV incidence and availability and ethical
responsibility to providing PrEP in prevention studies. The
supplement is divided into five sections, covering the PEP
pipeline and challenges for investigating new regimens, WHO
PEP guidelines and implications for Africa, and three sections
covering different aspects of PEP research from within Africa.

In the first section, we provide two articles, the first dis-
cussing trial designs to show the efficacy of PEP (Ortblad
et al.) [13] and the second describing regulatory pathways for
licensing of new PEP drugs (Miller et al.) [14]. This section is
drawn to a close by a pharmacokinetics modelling paper, eval-
uating the potential efficacy of 2 and 3 drug PEP, with a dura-
tion from exposure to dosing and finally duration of dosage
(Von Kleist et al.) [15].

The next section discusses the implications and poten-
tial challenges that programmes may face in implementing
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the WHO guidelines. The feasibility and acceptability of the
WHO guidelines are highlighted by the systematic review that
Kennedy et al. conducted to explore community delivery of
PEP and task shifting [16]. Although the evidence was limited,
the review generally suggests positive outcomes—feasibility,
acceptability and cost-effectiveness of the approaches. The
commentary by Magni et al. brings together perspectives from
programme implementers from five African countries [17].
They show that adoption of the guidelines would require
programmes to tackle poor knowledge and acceptability of
PEP, programmatic readiness including the need for train-
ing of providers, and considerations for improving integration
between PEP and PrEP. An important question for the imple-
mentation of the guidelines is on cost-effectiveness, which is
addressed in a commentary on the economics of HIV preven-
tion, where Garnett and Godfrey-Faussett explore the plausi-
bility of cost-effectiveness of PEP in sub-Saharan Africa [18].
They review studies that suggest that transmission within a
partnership is not linear so it can be assumed that if trans-
mission is going to occur, it is most likely in the first few
sex acts without a condom and in which the virus is not
fully suppressed. They discuss various determinants of cost-
effectiveness and conclude that although PEP is worthwhile
in settings of high HIV prevalence and unsuppressed viral
load, it is likely to only be cost-effective when promoted for
the first few unprotected (condomless and/or in virally unsup-
pressed people) sex acts in new partnerships. An analysis
of implementation planning for PEP from five sub-Saharan
African countries by Resar et al. showed a shift to expand
the use of PEP beyond occupational and sexual violence expo-
sures [19]. These plans were incorporated in national budgets
which highlights potential programme readiness to shift to
the new WHO guidelines. Taken together, these four studies
demonstrate a promising platform for implementing the WHO
guidelines while highlighting the hurdles that need to be
addressed.

The next three papers go into detail about specific bar-
riers to implementing the guidelines, particularly highlighting
the most vulnerable groups that need to be targeted. Laterra
et al. showed poor knowledge of PEP among adolescent girls
and young women in Eswatini [20]. The lowest knowledge lev-
els were among participants who had not been reached by
programmes. Schluck et al. also highlight poor knowledge of
PEP among people vulnerable to HIV acquisition in Kenya,
with lack of education being a predictor of poor knowledge
[21]. Taken together, these two studies highlight the need to
develop models that target hard-to-reach groups. Analysis of
a cohort of PEP users in Malawi (Tweya et al.) showed that
about a third had ongoing exposure to HIV, with high rates of
seroconversion reported [22]. This emphasizes the importance
of integrating PEP with PrEP and facilitating the appropriate
transitions.

The rest of the papers provide insights from different PEP
delivery models. Three papers explore PEP in the setting of
gender-based violence and showcase the need to improve the
rapid uptake of PEP upon presentation. Kanagasabai et al.
present data from 14 PEPFAR-supported countries where
PEP was provided to survivors of sexual violence [23]. They
found poor completion rates in this group. Duffy et al. pro-
vided important qualitative insights from health workers on

how the implementation of PEP for individuals who have suf-
fered sexual violence can be optimized [24]. Adewumi et al.
highlight the feasibility of offering PEP to survivors of sexual
violence at police stations [25].

The final four papers focussed on implementation research
on delivery approaches among different groups with high vul-
nerability to HIV. These tended to be smaller-scale studies
within novel settings. Kuguyo et al. piloted peer-led deliv-
ery of PEP vouchers among students enrolled in colleges in
Zimbabwe [26]. They demonstrated the acceptability of PEP
among students, with 30% of students who collected PEP
vouchers redeeming them. Roche et al. evaluated pharmacy
delivery of PEP and PrEP in Kenya, highlighting the high
acceptability of the model and acceptable rates of follow-up
HIV testing after the use of PEP [27]. Naik et al. showcased a
pharmacy-led delivery model and online delivery of both PEP
and PrEP, highlighting transitions between the two prevention
methods [28]. Ayieko et al. [29] describe approaches to PEP
delivery within the SEARCH programme. Although participant
numbers are still not large, their results highlight that PEP is
feasible and an appropriate choice for some people.

Taken together, these studies underscore the importance
of acknowledging choice and providing more diverse PEP
settings as key tenets to increasing PEP availability and
speedy uptake. For PEP to achieve its potential impact on
the HIV epidemic, it needs to reach populations with the
greatest need. These populations often face disparities in
health access, either within countries or regions where health
resources are limited.

PEP might substantially reduce HIV in settings where peo-
ple experience high HIV incidence and for whom PrEP use
is not possible, for example cases of gender-based violence.
However, all these papers serve as a reminder that PEP deliv-
ery is not easy, evidence for use after 24 hours is not avail-
able and uptake dependent on many factors.

Ongoing research and evaluation into number of drugs,
duration of therapy and pipeline drugs as well as implemen-
tation research to optimize delivery pathways will help inform
best practices. This is even more critical in this era of dras-
tic cuts to international funding [30], where modelling has
shown that HIV prevention efforts will be the most affected
[31].

The future positioning of daily PEP for 28 days is likely
to be different given advances in the development of long-
acting prevention agents such as monthly oral MK-8527 [32].
These long-acting oral agents are not yet available but are
promising advances that can potentially simplify PEP regi-
mens. Providers need to expand PEP user’s choice of access
methods. HIV prevention in Africa remains crucial if we are
to reach the goal of HIV no longer being a public health
challenge. Reductions in investment at this stage threaten to
reverse a decade of solid progress in the region.
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Research designs to generate evidence of HIV post-exposure
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Abstract
Introduction: New longer-acting antiretroviral (ARV) drugs—that is single doses with antiviral activity for at least a month—
are being utilized for HIV treatment and pre-exposure prophylaxis (PrEP) but have not been explored for post-exposure pro-
phylaxis (PEP). A “one-and-done” simplification of PEP has the potential to serve the HIV prevention needs of individuals not
being met with traditional services and expand overall biomedical HIV prevention coverage. We discuss challenges with the
assessment of PEP effectiveness in human trials and potential study designs that could generate evidence needed to inform
the use of new, single-administered, long-acting ARVs for PEP.
Discussion: Challenges with determining the effectiveness of new long-acting PEP agents in human trials include the low
likelihood of observing an HIV acquisition and the short period for outcome assessment (likely 1 month) following PEP admin-
istration. Additional challenges include recruiting individuals in the brief window in which they could benefit (<72 hours of a
potential HIV exposure) and ethics of conducting informed consent during a period of high stress/vulnerability. Consequently,
design approaches where the efficacy goal is to establish that the HIV incidence rate following PEP administration (of the
standard or a novel agent) approaches zero should be considered. HIV RNA testing conducted within 5 days of a poten-
tial exposure could define prevention per exposure. Novel recruitment venues—such as community-based retail or online
pharmacies—could be used to reach individuals after a potential exposure. Potential study designs include one- or two-arm
individual-level product assignment aimed at demonstration of short-course efficacy or longer-term effectiveness compared
to a background rate; cluster-randomized controlled trials of recruitment venues; and novel individual-level approaches that
either do not or do utilize randomization in combination with choice, enabling assessment of preferences and effectiveness.
Conclusions: Over the past decade, multiple new HIV PrEP products—but no new PEP products—have been developed to
meet the diverse needs of individuals seeking HIV prevention services. Challenges exist with generating PEP effectiveness
evidence, but they are not insurmountable. Effectiveness research on new PEP products could advance the number of HIV
prevention options available.

Keywords: effectiveness; HIV; HIV prevention; long-acting prophylaxis; post-exposure prophylaxis; study designs
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1 INTRODUCT ION

New long-acting antiretroviral (ARV) drugs—in the form of 2-
monthly injections, semiannual injections and monthly pills—
are now available or in late-stage development as HIV
treatment and/or pre-exposure prophylaxis (PrEP) use [1−3].
These drugs additionally offer a potential “one-and-done”
approach to HIV post-exposure prophylaxis (PEP), a potential
simplification of the current daily oral regimen, but it remains
unclear what would be required to establish them as effective
for PEP use.

Most current PEP guidelines recommend a daily, oral
three-drug ARV regimen for 28 days [4]. This recommenda-

tion is based on extrapolations from HIV treatment studies
demonstrating superior halting of HIV disease progression
and reduced risk of drug resistance with three- versus
two-drug regimens [5], as well as the availability of daily
co-formulated three-drug pills [6]. However, poor drug
tolerability and low completion rates have challenged the
implementation of three-drug PEP regimens [7]; especially
regimens containing protease inhibitors, which result in side
effects (∼70%) and premature course completion (∼30−50%)
for many users [8, 9]. Further, despite evidence in animal
data on the increased safety and potency of three- versus
two-drug PEP regimens [10], associated laboratory test-
ing requirements and dosage recommendations based on
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Table 1. Design challenges with demonstration of PEP effectiveness in a human trial

Challenge Details

Exposure to HIV unknown Self-reported potential HIV exposures result in uncertainty around whether the

encounter was a “true” exposure (i.e. the exposing partner may not be living with

HIV)

Undetectable = Untransmissible Even after a “true” HIV exposure to an individual living with HIV, there may be no or

low-risk transmission if the exposing partner is HIV virally suppressed or on the way

there.

High potential effectiveness of new

long-acting agent

If a new long-acting PEP agent is highly effective, then the risk of HIV acquisition and

chance of observing the primary endpoint (i.e. incident HIV infection) is very small.

Speed of drug absorption for new agents

unknown

Uncertainties exist around how rapidly new long-acting ARVs are absorbed, which may

present challenges for using these agents as PEP; however, these remain hypotheses.

Unknown SOC PEP effectiveness Current PEP guidelines are based on animal model data and observational cohorts; no

robust effectiveness evidence from human trials exists.

Evaluation period for effectiveness short Since the potential HIV exposure occurred in the past, the follow-up duration for an

observed event (i.e. HIV infection) is short, likely only 1 month or potentially shorter

to control for potential new HIV exposures.

PEP demand unknown Historic restrictions on PEP access and limited data on PEP dispensing result in

uncertainties around PEP demand; which could challenge the recruitment of potential

trial participants, especially during the brief window of PEP effectiveness.

Operational speed of PEP delivery critical PEP effectiveness is greatest within 24 hours and up to 72 hours of HIV exposure;

novel PEP delivery models are needed to reach individuals within that window.

Conducting informed consent The time-sensitive nature of the intervention, lack of effectiveness evidence for the

SOC and ethical considerations present challenges for informed consent.

Abbreviations: ARV, antiretroviral; PEP, post-exposure prophylaxis; SOC, standard-of-care.

two-drug regimens have not been simplified for three-drug
regimens.

While PEP has been available as an HIV prevention tool
for more than three decades, it remains underutilized and
understudied. Since ARVs were demonstrated as effective for
PrEP and approved in 2012 [11], most HIV programmes have
focused on oral PrEP delivery and reserved PEP for emer-
gency situations (e.g. occupational HIV exposures, instances of
sexual assault). Global PrEP dispensing is carefully monitored
and complimented with metrics of success; no such moni-
toring or metrics exist for PEP [6]. Meanwhile, the promise
of PrEP as an HIV prevention tool has been challenged by
poor uptake and adherence; individuals struggle with daily
pill taking, cycle in and out of periods of PrEP need, and
cannot always anticipate encounters associated with HIV risk
[12, 13]. Consequently, some individuals may prefer PEP over
PrEP for their HIV prevention needs. Recent implementation
studies have found that when PEP is co-delivered as an HIV
prevention option with PrEP, PEP uptake is high and PEP-to-
PrEP transition low [14−17]. Many preference studies have
demonstrated the appeal of long-acting ARVs to PrEP users
[18−22]; these long-acting agents are likely to also appeal to
PEP users.

In this paper, our intent is to present conceptual
approaches for a PEP efficacy or effectiveness study,
rather than concrete trial designs; recognizing the impor-
tance of collaboration with regulatory authorities, clinicians,
biostatisticians, ethicists and community members to select
and develop a specific design. Additionally, we outline design

challenges with PEP effectiveness research and consider
possible settings for implementation. In these studies, we
assume the goal is to establish evidence that a selected
long-acting ARV—that is a single dose with a dosing interval
of at least a month—has comparable effectiveness to the
current three-drug PEP regimen, the standard-of-care (SOC).
A long-acting PEP regimen has strong potential to overcome
uptake and adherence obstacles faced by the daily SOC—as
demonstrated with PrEP [1−3], simplify PEP implementation
and increase the number of HIV prevention options avaliable.

2 D ISCUSS ION

2.1 Challenges with assessing PEP effectiveness

To assess effectiveness of new long-acting ARVs for PEP
use in a rigorous human trial, several design challenges exist
(Table 1). First, the likelihood of an observed HIV infection
following PEP initiation is low because many HIV exposures
that trigger initiation are not true exposures (i.e. the exposing
partner is not living with HIV); many true exposures may be
associated with low or no HIV transmission risk (if the expos-
ing partner’s HIV viral levels are low or undetectable). While
the potential effectiveness of a new long-acting PEP agent is
likely high—as is the existing PEP SOC, it is unknown whether
long-acting systemic ARV formulations are absorbed quickly
enough to prevent HIV acquisition post-exposure.

Other design challenges include the unknown effectiveness
of the current PEP SOC and the short evaluation period
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for PEP effectiveness following a potential HIV exposure.
The current PEP SOC effectiveness data comes from animal
models and observational cohorts [10, 23−26]; no powered
human efficacy trials have ever been conducted. Additionally,
the evaluation period following a potential PEP exposure is
short—likely only 1 month—compared to a PrEP or treatment
effectiveness trial, where participants can be evaluated for
months or years. The SOC PEP agent recommends consis-
tent daily dosing for 28 days—to maintain systemic levels of
active drugs during the initial HIV replication and infectivity
period—with HIV testing at the end of this period [4]. With
novel agents that are administered once and maintain high
systemic levels for a month or longer, it may be important to
test for HIV sooner. The opportunity for additional HIV expo-
sures following PEP administration also increases with time
(e.g. through sexual activity, injection equipment sharing), mak-
ing it difficult to determine whether an HIV acquisition is a
result of PEP failure or new exposure.

Recruitment for a PEP effectiveness trial may also be chal-
lenging as the demand for PEP remains largely unknown, the
window in which individuals could benefit from PEP is brief
and ethical considerations may restrict the populations con-
sidered for recruitment. In many settings, PEP is not widely
available [27] and access is restricted to individuals who have
experienced an occupational HIV exposure or sexual assault.
Thus, the feasibility of accessing potential PEP clients and
engaging them in clinical research during the acute period in
which PEP could demonstrate effectiveness—that is within 72
hours, and ideally 24 hours, of a potential exposure [28]—
remains unknown. To help ensure PEP reaches individuals in
the window of benefit, innovative delivery models that facil-
itate quick PEP access are necessary [29]. Quick PEP deliv-
ery, however, may complicate the informed consent process—
which is necessary for joint decision-making around the use of
a novel agent compared to the SOC, especially an SOC that
lacks rigorous effectiveness evidence [6]. To facilitate con-
sent during a moment of potential high stress and uncertainty,
researchers could consider strategies utilized to consent sur-
vivors of psychological trauma or sexual assault—such as hav-
ing trained counsellors on site to support consenting partici-
pants or assuring participants of their autonomy throughout
the process [29, 30].

Finally, another challenge with assessing PEP
effectiveness—outside of those related to study design—
is obtaining funding for a human trial; which is likely to
be expensive and unlikely to be commercially viable for
pharmaceutical companies.

2.2 Settings and populations for PEP
effectiveness trials

To reach individuals who could benefit from PEP within
72 hours of an exposure associated with HIV risk, strate-
gic recruitment venues (with capacity for ARV dispensing) in
HIV endemic settings need to be identified to achieve sam-
ple sizes sufficient to demonstrate PEP effectiveness. Estab-
lished healthcare facilities—which were successfully utilized as
recruitment venues for PrEP efficacy trials [31]—may be poor
recruitment venues for PEP efficacy trials since they often are
far from where individuals live, overcrowded and have limited

hours of operation [12, 32−35]. Rather, recruitment venues
that are community-based (i.e. outside healthcare facilities and
near to where people live), located near hotspots of sexual
activity and open on weekends/evenings when HIV exposures
are more likely to occur may be potentially more high-yield for
PEP trials.

Examples of such community-based venues could include
retail pharmacies—especially those located near universities
or bars—and online pharmacies that offer on-demand tele-
health visits followed by quick courier-delivered services.
Recent implementation studies that delivered PEP and PrEP
via these novel delivery platforms in Kenya demonstrated
high PEP uptake; with 68% (3228/4772) of retail phar-
macy PrEP/PEP clients [36] and 88% (1549/1754) of online
pharmacy PrEP/PEP clients [17] initiating PEP. These venues
are settings where individuals seek other sexual and repro-
ductive health services, including emergency contraception—
which is sought more frequently at retail pharmacies than
at public clinics in Kenya [37]; engaging such clients could
facilitate PEP reach to individuals who might not otherwise
engage. However, implementation challenges for delivering
long-acting PEP products in community settings would need
to be addressed, such as cold chains, reliable electricity and
the delivery of HIV RNA testing [38].

In many PEP implementation studies and programmes, tran-
sitioning clients from PEP to PrEP has remained a persistent
challenge. In studies that implemented strategies to support
PEP-to-PrEP transition, <50% of PEP clients (between 11%
and 49%) later initiated PrEP [39]. This evidence suggests
that some individuals might only have periodic HIV exposures
better suited for PEP use or that some individuals might
prefer repeat PEP use over continuous PrEP use as a long-
term HIV prevention strategy—a preference we could lever-
age when designing PEP effectiveness trials [40−42].

2.3 Potential trial approaches for assessment of
PEP effectiveness

The ultimate trial endpoint to determine the efficacy of a
novel long-acting PEP agent is incident HIV infection. Assess-
ing this endpoint soon after PEP administration may be nec-
essary to avoid the potential for new HIV exposures. HIV
RNA testing can detect the virus within 5 days (interquar-
tile range 3.1−8.1 days) of a potential exposure [43]. Thus,
a study endpoint using HIV RNA testing could commence as
soon as 1-week post-treatment, with additional assessments
up to 1 month to verify no infection occurred. However, few
HIV acquisitions are likely to be observed in a PEP effec-
tiveness trial; which makes a traditional, fully powered non-
inferiority trial comparing incidence rates between two groups
infeasible. Smaller trials would be possible if we reached a
consensus about: (1) whether the “efficacy” goal is to establish
that the probability of HIV infection following PEP administra-
tion (of the SOC or a long-acting agent) is sufficiently low; and
(2) what threshold would be considered sufficiently low.

Design approaches where the “efficacy” goal is to establish
that the rate of HIV acquisition following PEP administration
approaches zero should be considered. Borrowing from
contraceptive efficacy trials [44], this could be based on a
consensus-based, evidence-driven threshold and the trial
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powered on the upper bound 95% confidence interval for the
probability of HIV acquisition following PEP administration.
To address challenges with low observed HIV acquisition
rates in PrEP efficacy trials, statistical methods were devel-
oped to estimate background HIV infection rates [45, 46];
PEP efficacy trials would benefit from the development of
similar methods with the difference being that these would
likely need to focus on exposure-level versus cumulative HIV
incidence rates.

Retaining incident HIV infection as the endpoint, we have
identified five potential study design concepts that could be
utilized to demonstrate the efficacy or effectiveness of a long-
acting PEP agent in a human trial (Table 2). All the designs
proposed could aim to compare HIV incidence rates between
two groups or demonstrate an HIV incidence rate approach-
ing zero—or a consensus-based threshold—in one or more
groups with proven HIV acquisition risk.

The first two individual-level trial designs propose random-
izing individuals seeking PEP to either the SOC or a new long-
acting agent. The first individual-level trial design is focused
on the demonstration of short-term per-exposure PEP effi-
cacy. In this design, individuals are followed for one PEP
course and the proportion that acquired HIV in each group
is assessed at a fixed duration following PEP administration.
There are several options for follow-up in this design. In the
simplest approach, participants are followed for 1 month and
eligible for PEP administration once. In a more complicated
approach, participants can repeat PEP use (outside the win-
dow of the long-acting agent’s potential effectiveness) and be
re-randomized or re-dosed. Because the risk of HIV acquisi-
tion with either PEP agent is likely near zero, an evaluation
against a consensus-based threshold, rather than a two-group
comparison, would be suggested.

The second individual-level trial design focuses on the
demonstration of the effectiveness of repeat PEP use over
time. For this design, individuals interested in a PEP-based
HIV prevention strategy would be recruited and followed
for a pre-determined observation period (longer than 1 or
6 months). With this approach—which would likely require
a pragmatic, unblinded design—different effectiveness may
occur due to differences in the uptake of and adherence to
the two PEP agents over a longer observation period, increas-
ing the feasibility of achieving sufficient statistical power
between the two groups due to higher resulting HIV inci-
dence rates. Challenges, however, would include the recruit-
ment of clients interested in repeat PEP over PrEP use as
an HIV prevention strategy and potential differences in loss-
to-follow-up within groups based on clients’ satisfaction with
their assigned PEP agent.

The next potential design is a cluster-level trial, with ran-
domization of high-yield PrEP dispensing locations (i.e. retail
pharmacies) to deliver either the SOC or long-acting PEP
agent. With this design, we could compare the proportion of
participants in each study group who acquired HIV after a
pre-determined study period and adjust for clustering. The
advantages of this design would be that implementation is
simpler at a site versus individual level. Challenges, how-
ever, would be the high implementation costs and complicated
logistics associated with recruiting, consenting and monitor-
ing the large sample size required for a cluster-level trial. A

potential risk of this design is contamination between study
groups if participants select sites that offer their preferred
PEP agent.

The final two individual-level designs would integrate indi-
viduals’ preferences for HIV prevention products into our
PEP effectiveness assessment. In the first of these designs,
there would be no randomization, and individuals seeking PEP
could either select the SOC or long-acting agent after being
given sufficient information on both. The advantages of this
approach are that there are no ethical concerns and par-
ticipants receive their preferred PEP agent; challenges arise,
however, if participants’ choice is associated with their per-
exposure HIV acquisition risk, which might confound observed
differences in HIV incidence rates between the study groups.
In the second of these designs, a preference trial, individu-
als seeking PEP could choose to either receive their preferred
PEP agent or, if they did not have a preference, be random-
ized to one of two agents. Advantages with this approach
are the ability to assess the impact of product preference
and assignment on PEP effectiveness, while challenges include
accounting for differences in choices made because of product
characteristics and the need for a large sample size to accom-
modate the (unknown) proportion unwilling to be randomized.

In all these designs, understanding and supporting the valid-
ity of a choice to repeat PEP rather than convert to ongo-
ing PrEP, would need to be explored. There is little data on
the demand/need for repeated PEP use and little understand-
ing of whether oral on-demand PrEP (with a 2-1-1 schedule)
[49], or PrEP itself, is utilized in practice as PEP. One possible
approach is for each enrolled participant to be offered, fol-
lowing a PEP “event,” the opportunity to transition to PrEP,
access on-demand PrEP (for eligible, male participants) or
repeat PEP use. Then, participants who do not choose a PrEP
option could contribute evidence of PEP use at future times
of potential HIV exposure. For each new exposure, repeated
or cross-over randomization—which allows for allocation to
different PEP agents at each event—could be considered.
While long-acting PEP agents would complicate the repeated
randomization approach, the prospect of experiencing differ-
ent products may appeal to participants and enable the col-
lection of preference data based on user experience.

We acknowledge the significant challenges in developing
approaches to assess the efficacy or effectiveness of long-
acting PEP agents. After all, the current SOC PEP agent was
not based on a human efficacy trial and there are only a few
examples of trials evaluating PEP efficacy [57, 58]. Nonethe-
less, the considerable promise of a long-acting PEP agent jus-
tifies a creative, collaborative effort to develop an approach to
establish the effectiveness of this new potential HIV preven-
tion tool.

3 CONCLUS IONS

For decades, HIV prevention programmes were limited by
the interventions (biomedical and other) and implementation
strategies that supported their delivery. With the availability
of new long-acting ARVs, we have entered a new era of choice
in HIV programming. As we move forward with multiple PrEP
products and options for HIV prevention, new opportunities
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to enhance and simplify PEP services are needed. One-time
PEP use facilitated with long-acting ARVs could be a game-
changer for individuals who struggle with daily pill taking,
have challenges anticipating encounters associated with HIV
exposure and value discretion with the use of a biomedical
HIV prevention product. While challenges may exist to the
generation of such effectiveness evidence, that should not
prevent the exploration of paths forward. To end the AIDS
epidemic, we need to engage individuals whose needs are
unmet by existing HIV programmes; expanding the number of
PEP options available will help achieve this objective.
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HIV post-exposure prophylaxis (PEP) is an important but
underutilized HIV prevention tool. The scientific rationale
for PEP is based on (1) the known mechanism of action
of antiretrovirals in interfering with HIV replication and
establishment of infection, (2) animal and pharmacoki-
netic/pharmacodynamic studies, and (3) studies among
healthcare workers and other populations treated with
zidovudine-based PEP, resulting in initial PEP guidelines
[1]. Since these early studies, no comparative PEP efficacy
trials have been conducted. Despite the absence of effi-
cacy data, PEP guidelines by the US Centers for Disease
Control and Prevention (CDC), World Health Organization
(WHO) and other agencies have been updated based on the
availability of more potent and tolerable regimens, further
supportive animal studies, extrapolation from treatment
studies, and non-randomized research [1, 2]. Contemporary
PEP recommendations consist of a 28-day, three-drug oral
regimen. However, other than zidovudine for preventing
vertical transmission, no antiretroviral product has a labelled
indication for PEP. It is thus implemented “off-label” based on
recommendations by normative bodies.

Adherence to the recommended 28-day oral PEP regimen
is often suboptimal [3, 4] and incomplete adherence may con-
tribute to HIV seroconversion [5]. New long-acting antiretro-
viral drug formulation could thus improve PEP effectiveness
and impact. However, demonstrating the efficacy (or effec-
tiveness) of new products as PEP faces considerable chal-
lenges, including the low likelihood of HIV acquisition fol-
lowing PEP initiation and an effective standard-of-care PEP
regimen (as discussed by Ortblad et al. in this supplement
[6]). Given the consensus about existing PEP efficacy, placebo-
controlled trials are not ethical, and active-control randomized
non-inferiority trials may require unfeasibly large sample sizes.
Considering these challenges, do we need a regulatory path
for PEP, and if so, what would it look like?

An approved indication from a trusted regulatory author-
ity implies rigorous science, review and benefit versus risk
considerations for that indication, transparently debated in
public—or with public access to the process. It builds con-
fidence among policymakers, healthcare providers and users.
An approved indication authorizes the marketing of that prod-
uct for that indication, possibly resulting in improved aware-
ness and access. A labelled indication may facilitate coverage

through health insurance or public healthcare systems, fur-
ther improving access. More available products with a PEP
indication would increase product choice, aligning with user
preferences and needs and potentially improving uptake and
effective use. Finally, regulatory approvals for a PEP indica-
tion may improve global access through regulation by reliance.
In this process, a regulatory authority utilizes the assessment
of another trusted authority when evaluating a product. This
is of particular benefit to regulatory authorities with more
limited resources and can accelerate approval timelines and
increase the availability of products.

Various drugs are used as PEP to reduce infectious dis-
ease risks. Oseltamivir phosphate was approved for influenza
PEP based on randomized household transmission studies [7].
By the late 2000s, it was widely approved—including in the
United States [8], European Union [9] and South Africa [10]—
and available in over 80 countries [11]. Approval by the Euro-
pean Medicines Agency facilitated WHO prequalification in
2009 [12]. In contrast, doxycycline is being integrated into
clinical practice in the United States as PEP for non-HIV sex-
ually transmitted infections (STIs) (doxy-PEP) without regu-
latory PEP indication; rather, it is recommended by the US
CDC for some individuals based on randomized clinical tri-
als [13]. In other countries, such as the UK [14], doxy-PEP
is not recommended, and it remains to be seen how uptake
by providers and patients will evolve over time and across
geographies. However, these examples may not be generaliz-
able to HIV PEP as the transmission rate and incidence of
influenza and non-HIV STIs are higher than those of HIV, and
these clinical studies were able to compare the PEP agent
against a placebo or no PEP.

Contraception may illustrate possible regulatory path-
ways for HIV PEP. US Food and Drug Administration (FDA)
guidance for hormonal contraception recognizes that (1)
placebo-controlled trials are not feasible, (2) expected preg-
nancy rates are high in the absence of contraception, and
(3) the treatment effect is high [15]. Together with the
understanding of drug mechanisms of action, this justifies
single-arm, open-label trials, with comparison to historical
controls to establish efficacy measured by the Pearl Index
(the number of unintended pregnancies per 100 years of
exposure) and life table analyses [15]. This ensures efficient
drug development for increased product choice. Emergency
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contraception could be considered analogous to HIV PEP. For
example, ulipristal acetate was approved by the US FDA for
emergency contraception in 2010 based on an open-label
single-arm and a single-blind comparative clinical trial [16].
In both trials, primary analyses compared the observed
pregnancy rate among those who received emergency
contraception with the expected pregnancy rate.

Assuming ample pharmacokinetic, pharmacodynamic and
safety evidence, the major hurdle for an HIV PEP labelled
indication is demonstrating efficacy: “Does the drug prevent
HIV after exposure?” Applying the emergency contraception
regulatory pathway, a study would not address “Is the new
drug better than existing ones?” but demonstrate no or hardly
any HIV acquisitions in settings with at least a modest number
of expected acquisitions in the absence of PEP. A sub-analysis
might be considered for exposures with known-serostatus
index cases (e.g. in healthcare settings). It might be useful
for studies to offer a standard-of-care 28-day oral regimen
option. This would not be intended to generate comparative
effectiveness evidence but data on preferences and accept-
ability. Further secondary outcomes might include adherence,
return to follow-up visits, patient satisfaction, and adverse
events.

There are clear potential advantages in a regulatory PEP
indication, improving trust by providers and users, increas-
ing access, and resulting in more choices for those who
could benefit from PEP. This, in turn, can improve the uptake
and effective use of PEP. Whether the pathways for a PEP
indication proposed here or elsewhere in this supplement
are acceptable to communities and regulatory authorities
requires input from all stakeholders. Such multistakeholder
processes to facilitate consensus have supported novel clinical
trial designs for HIV pre-exposure prophylaxis [17] and they
should be used to clarify critical issues around PEP, involv-
ing regulators, communities, ethicists, researchers, and indus-
try. Through such collaboration, the untapped potential of PEP
can be realized.
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Abstract
Introduction: Pre- and post-exposure prophylaxis (PrEP and PEP) are important pillars of the HIV prevention portfolio to
reduce the risk of acquisition just before or after HIV exposure. While PrEP efficacy has been elucidated in many random-
ized clinical trials, corresponding data for PEP is extremely difficult to obtain in a controlled setting. Consequently, it is almost
impossible to study the impact of PEP initiation delay and duration on HIV risk reduction clinically, which would inform rec-
ommendations on PEP use.
Methods: We employ pharmacokinetics, pharmacodynamics and viral dynamics models, along with individual factors, such as
drug adherence to investigate the impact of initiation delay and PEP duration on HIV risk reduction. We evaluated PEP using
two- and three-drug regimens with a TDF/FTC backbone. Moreover, we study PEP efficacy in the context of PrEP-to-PEP
transitions.
Results: In our simulations, early initiation of PEP emerged as a pivotal factor for HIV risk reduction. We found that 2-drug
(TDF/FTC) PEP may insufficiently protect when initiated > 1 hour post-exposure. When adding a third drug, early initiation
was still a critical factor; however, over 90% efficacy could be achieved when PEP was initiated 48 hours post-exposure and
taken for at least 14–28 days, depending on the efficacy of the third-drug component. When investigating PrEP-PEP tran-
sitions, we observed that preceding PrEP can (1) contribute directly to prophylactic efficacy, and (2) boost subsequent PEP
efficacy by delaying initial viral dynamics and building-up drug concentrations, overall facilitating self-managed transitioning
between PrEP and PEP.
Conclusions: Our study confirms the critical role of early (< 48 hours) PEP initiation, preferably with three drugs taken for
28 days. Self-start with TDF/FTC and later addition of a third drug is better than not self-starting. Furthermore, our study
highlights the synergy between recent PrEP intake and PEP and may help to inform recommendations on PEP use.

Keywords: HIV; mathematical modelling; post-exposure prophylaxis; pre-exposure prophylaxis; quantitative systems pharma-
cology; TDF/FTC

Additional information may be found under the Supporting Information tab of this article.
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1 INTRODUCT ION

An estimated 1.3 million individuals acquired the human
immunodeficiency virus (HIV) in 2023 [1]. To date, with a
handful of exceptions, there is no cure [2]. However, treat-
ment with antiviral drugs prevents AIDS, as well as transmis-
sion [3, 4]. Currently, treatment needs to be taken life-long,
which, in addition to individual burden, requires treatment
availability, medical care infrastructure and funding. HIV pre-
vention through vaccination would constitute an ideal means

to fight the pandemic. However, all recent vaccine trials pre-
maturely terminated due to failure in demonstrating clinical
efficacy [5]. In the absence of effective vaccines, pre-exposure
prophylaxis (PrEP) has partly taken its place. Four effec-
tive regimens are currently available: once daily emtricitabine
(FTC) with either tenofovir disoproxil fumarate (TDF) or teno-
fovir alafenamide (TAF) can be administered orally, long-acting
cabotegravir (CAB) can be injected every 2 months. Monthly
dapivirine (DPV) vaginal rings to prevent acquisition through
receptive vaginal intercourse recently received a positive
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Figure 1. Schematic of post-exposure prophylaxis and key parameters influencing PEP efficacy in the mathematical model. (a) PEP is initi-
ated after virus exposure. In the time between virus exposure and PEP initiation, virus may grow exponentially. The total amount of virus repli-
cation during this time may be related to the probability of emergence of latently infected cells, which render infection irreversible (grey area).
Depending on the duration of viral growth before PEP and conditioned that latent infected cells have not yet emerged, PEP must be taken
long enough to ensure that all replicating viruses are eliminated. (b) Schematic of model constituents for estimating PEP efficacy. Pharmacoki-
netic models relate arbitrary dosing patterns to target site concentration-time profiles. Through mechanism-of-action models, we predict their
impact of early viral dynamics. Lastly, we compute the probability that all virus compartments will be eliminated during PEP, after a particular
viral exposure occurred. We use these integrated models to calculate the per exposure reduction in HIV acquisition probability (PEP efficacy).
Abbreviations: DTG, dolutegravir; EFV, efavirenz; FTC, emtricitabine; PEP, post-exposure prophylaxis; TDF, tenofovir disoproxil fumarate.

review by the European Medicines Agency. PrEP with twice-
yearly injectable lenacapavir is submitted for review by reg-
ulatory agencies. Of the available PrEP options, oral TDF/FTC
is widely available as a generic and rolled out in both low- and
high-income countries.

Post-exposure prophylaxis (PEP) taken after suspected sex-
ual or occupational exposure to HIV [6] denotes another
important preventive measure to reduce acquisition risk. Cur-
rent guidelines recommend to initiate oral PEP within 72
hours after suspected virus exposure and to continue the
regimen for 28 days [6–8]. National [6, 8] and international
guidelines [7] differ with regard to recommending two- or
three-drug regimens for PEP: For example, TDF/FTC + ralte-
gravir or dolutegravir (DTG) are recommended in the United
States, whereas the WHO 2014 guidelines also discuss sce-
narios where two-drug regimens with generics may be recom-
mended. To date, TDF/FTC denotes the preferred backbone
in PEP, whereas different choices of third-component drugs
may be used [9]. However, because of operational and ethi-
cal challenges, no randomized controlled trial has been con-
ducted to test PEP efficacy directly. Current evidence for non-

occupational PEP efficacy has been synthesized from animal
transmission models and observational and case studies of
PEP use [6, 8]. However, results from observational studies
may be impacted by many factors such as individual adher-
ence and risk behaviour [10] and differences in regard to uti-
lized PEP drugs [8]. Although the developed guidelines are
based on impressive trans-disciplinary synthesis of evidence
across heterogeneous data sources, it has not been possi-
ble to elucidate the sensitivity of a particular PEP regimen
to delays in initiation, PEP duration, as well as the impact of
PrEP on PEP efficacy.

In the absence of randomized controlled trial data on
PEP efficacy, mathematical modelling may support the syn-
thesis of evidence, by integrating available knowledge on
drug pharmacokinetics (PK), as well as early viral dynamics.
However, to our knowledge, no such modelling exists to date.
To analyse PEP efficacy for two- and three-drug regimens,
to test the impact of delays in “time to PEP,” PEP duration
Figure 1a, as well as the transition from PrEP to PEP, we
utilized an integrated mathematical model combining drug PK
at their target site [11–13], mechanistic models of direct drug
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action [14], initial viral dynamics [15] and viral exposure [16]
(Figure 1b).

2 METHODS

We combined population PK models of oral FTC, TDF, DTG
and efavirenz (EFV), an older generation antiretroviral [12,
17–19], with viral dynamics models [20, 21] and a novel
numerical scheme [15] to estimate the prophylactic efficacy
of PEP for different dosing patterns, as well as PrEP-to-PEP
transitions. While individual models had been validated previ-
ously [11–13, 22], the overarching goal of this study was to
understand the sensitivity of PEP efficacy towards delay in
PEP initiation after virus exposure, as well as the duration of
PEP, with and without prior PrEP utilization.

2.1 Prophylactic efficacy

In clinical trials, average HIV risk reduction is quantified in
terms of incidence reduction in an intervention versus a con-
trol arm [23–26]. In a mathematical model of within-host viral
replication, the same quantity can be derived by computing
the reduction of infection probability per viral exposure due to
a prophylactic regimen S:

𝜙 = 1 −
PI
(
Yt, S

)

PI
(
Yt, ∅

) , (1)

where PI(Yt, S) and PI(Yt, ∅) denote the infection probability in
the presence and absence of a prophylactic regimen S when
Yt drug-susceptible viral particles enter a replication-enabling
compartment at time t. Notably, the infection probability is the
complement of the virus elimination probability PE(Yt, S).

2.2 Virus exposure model

We used previously developed exposure models for sex with-
out condoms [16]. In these models, the number of infec-
tious viruses (inoculum size Yt) that are transmitted to and
reaching an anatomical site where they may spark an infec-
tion, are estimated from a binomial distribution, Yt ∼ B(VL,
r), where VL denotes the donor virus load, and the “success
rate” r depended on the type of exposure. Throughout this
study, unless stated otherwise, we utilize the exposure model
designed for receptive vaginal intercourse.

2.3 HIV viral dynamics model

To compute the viral elimination probability in the exposed
host for prophylactic regimen S, we employ a within-host viral
dynamics model [20, 21], depicted in Text S1. The model con-
siders replication of free infectious viruses, early and pro-
ductively infected T cells, as well as long-lived cells such as
macrophages and latently infected T cells, which are believed
to be an obstacle for the within-host clearance of HIV [27].
The model was derived from first principles [20] and allows
to model pharmacodynamic (PD) effects of all antiviral classes
[22]. Moreover, it allows to incorporate state-of-the-art popu-
lation PK models.

2.4 Pharmacokinetics

We used the previously developed PK models of FTC [18]
and TDF [18], which allow to predict prodrug PK in blood
plasma, as well as the PK of the active phosphorylated moi-
eties in peripheral blood mononuclear cells (PBMCs). In line
with recent findings [11], we assume that the concentra-
tion of tenofovir-diphosphate (TFV-DP) and emtricitabine-
triphosphate (FTC-TP) in PBMCs predict prophylactic effect.
Furthermore, we adopted PK models for DTG [12] and EFV
[13]. To capture the impact of individual PK variability, we
sampled PK parameters for 1000 virtual patients per drug,
utilizing distributions described in the aforementioned original
sources. We considered oral doses of 300/200, 50 and 400
mg for TDF/FTC, DTG and EFV and daily dosing schedules as
depicted in Figures 2–5a.

2.5 PK-PD link

To evaluate the combinatorial effect of FTC-TP and TFV-DP
(the active intracellular components of TDF/FTC), we adopted
a model for the molecular mechanism of action and drug–
drug interaction [14]. For DTG and EFV, their direct effect
can be modelled using the Emax equation [28], corrected by
plasma protein binding [12, 13], and was assumed to be addi-
tive with the TDF/FTC backbone, due to lack of evidence for
non-additivity (DTG), or a lack of parameters to describe syn-
ergy (EFV).

2.6 Numerics

We adopted the numerical scheme from [15] to formulate a
set of ordinary differential equations that allows computing
extinction probabilities PE(Yt, S) of each compartment of the
viral dynamics model, subject to PK and PD of the considered
drugs, Equation (S16) in Text S1.

2.7 Software availability

Computer codes are available at https://github.com/KleistLab/
PEP under the MIT license [29].

3 RESULTS

3.1 “Time to PEP” is the most critical parameter

Currently, the WHO recommends to initiate PEP up to 3 days
after potential viral exposure and to continue PEP for 28
days [7]. Using our modelling framework, we evaluated how
PEP initiation delay may alter prophylactic efficacy. As a first
test case, we explored the efficacy of 2-drug (oral TDF/FTC)
PEP, as these drugs may be available in many settings where
PrEP is implemented. We created 1000 virtual individuals
and simulated individual PK based on the dosing profiles in
Figure 2a. Using the model, we then computed the prophy-
lactic efficacy for each virtual individual, if a 2-drug PEP with
daily TDF/FTC was initiated at different time points post-
exposure with drug-susceptible virus and taken for 28 days.
Figure 2c depicts summary statistics of derived PEP efficacy
estimates across the cohort of virtual individuals (median,
interquartile ranges and 95% confidence intervals). From the
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Figure 2. Sensitivity of TDF/FTC-based PEP on initiation delay and PEP duration. (a) Schematic of the dosing regimen in panel C, where the
variable tested is “time to PEP.” (b) Schematic of the dosing regimen in panel D, where the variable tested is “PEP duration.” (c) PEP efficacy of
TDF/FTC (red line), TDF/FTC + EFV (blue line) or TDF/FTC + DTG (green line) when initiated at different delays post virus exposure and taken
for 28 days once-daily. The vertical dotted line indicates PEP initiation 1 hour after exposure. (d) Efficacy of TDF/FTC (red line), TDF/FTC +
EFV (blue line) and TDF/FTC + DTG (green line) when initiated 48 hours post virus exposure and taken for different durations. (e) Numerical
results for different “times to PEP,” “PEP durations” and regimen. Values denote the median efficacy and 95% confidence interval evaluated at
the maximum “time to PEP” of the indicated interval (e.g. 8 hours for the 2–8 hours interval). All computations were conducted on 1000 virtual
patients. The daily oral dose for each drug corresponds to 300/200 mg TDF/FTC, 50 mg DTG and 400 mg EFV. The coloured lines depict
the median predicted PEP efficacy, whereas the dark- and light grey areas present the inter-quartile range and the 95% confidence range,
respectively. Dashed horizontal lines indicate 90% prophylactic efficacy. Abbreviations: DTG, dolutegravir; EFV, efavirenz; FTC, emtricitabine;
PEP, post-exposure prophylaxis; TDF, tenofovir disoproxil fumarate.

simulations, it is evident that ≥ 90% 2-drug PEP efficacy is
only achieved if TDF/FTC is initiated within 1 hour after virus
exposure. Efficacy steeply drops to < 50% when TDF/FTC-
PEP was initiated 20 hours after virus exposure. We also
found that a longer duration of 2-drug TDF/FTC PEP could

not compensate for delayed initiation (Figure 2b,d red line)
with efficacy remaining low (median efficacy < 20%), when
PEP was initiated 48 hours after virus exposure and taken for
up to 7 weeks. We tested whether a third drug component
(DTG or EFV) may impact on prophylactic efficacy and change
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Figure 3. Efficacy of TDF/FTC-based PEP with delayed initiation of TDF/FTC and further delay of the third drug. (a) Schematic of the
dosing regimen. For the drug combinations TDF/FTC + DTG and TDF/FTC + EFV, PEP efficacy was computed for virus exposures occurring
within 1–48 hours before the first dose of TDF/FTC. The third drug was then added to the PEP regimen 1–7 days after the first dose of
TDF/FTC. (b) PEP efficacy for the drug combination TDF/FTC + DTG, PEP duration was 14 days from the first dose of TDF/FTC. (c) Cor-
responding PEP efficacy for TDF/FTC + EFV. (d) PEP efficacy for TDF/FTC + DTG when taken for 28 days after the first TDF/FTC dose. (e)
Corresponding PEP efficacy for TDF/FTC + EFV. The daily oral dose for each drug corresponds to 300/200 mg TDF/FTC, 50 mg DTG and 400
mg EFV. In panels B–E, the top row outlined in black denotes the scenario where the third drug is immediately added to the TDF/FTC back-
bone; the bottom row represents the scenario where no third drug was added to the TDF/FTC backbone. DTG, dolutegravir; EFV, efavirenz;
FTC, emtricitabine; PEP, post-exposure prophylaxis; TDF, tenofovir disoproxil fumarate.

sensitivity to “time to PEP” and “PEP duration,” Figures 2a–d.
Compared to 2-drug PEP, 3-drug PEP provided > 88% protec-
tion against sexual transmission, when initiated 48 hours post-
exposure and continued for 4 weeks (Figure 2e). When initi-
ated 48 hours post-exposure, we predicted that TDF/FTC +

EFV provided 91–96% HIV risk reduction when taken at least
for 2 weeks, whereas TDF/FTC + DTG provided 85–90% HIV
risk reduction when taken for at least 4 weeks. In contrast to
2-drug PEP, we predicted that PEP efficacy with TDF/FTC +
EFV or DTG can increase with an extended duration of PEP.
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Figure 4. PEP efficacy following on-demand PrEP. (a) Schematic of the dosing regimen. TDF/FTC was initially administered as “on-demand”
PrEP (2-1-1), followed by viral exposure after a certain period. Subsequently, the PEP regimen was initiated after various time intervals, poten-
tially incorporating a third drug. (b–d) The efficacy profiles for PEP with overall duration of 14 days, and the exposure occurred 2, 5 and 7 days
after the on-demand PrEP, respectively. (f–h): The efficacy profiles for PEP with overall duration of 28 days. (e and i): PEP efficacy of baseline
scenario without preceding PrEP. All computations were performed on 1000 virtual patients. The daily dose for each drug corresponds to 200
mg FTC, 300 mg TDF, 50 mg DTG and 400 mg EFV. The coloured lines represent the median efficacy value in cases where PEP was initiated
at the respective time point along the x-axis. Dashed horizontal lines indicate 90% prophylactic efficacy. The shaded areas depict the quan-
tile range of prophylactic efficacy. Abbreviations: DTG, dolutegravir; EFV, efavirenz; FTC, emtricitabine; PEP, post-exposure prophylaxis; PrEP,
pre-exposure prophylaxis; TDF, tenofovir disoproxil fumarate.

3.2 Third drug may be added later, if TDF/FTC is
initiated quickly

In many settings, all three drugs may not be available within
a reasonable time. However, TDF/FTC may be readily avail-
able to individuals who already used, or have access to
PrEP. We investigated whether PEP initiation with TDF/FTC
(“self-start”) and later addition of a third drug may effec-
tively prevent acquisition (schematic in Figure 3a). Reading
Figures 3b–e bottom-to-top indicates that adding DTG or EFV

to a TDF/FTC backbone increases PEP efficacy (lowest row:
TDF/FTC only) and that earlier addition of the third drug
results in greater efficacy (top row). Reading Figures 3b–e
horizontally (left-to-right) indicates that the earlier TDF/FTC
is initiated, the better. For the three-drug combinations, a
temporal “window of opportunity” arises, where the PEP effi-
cacy exceeds 90%. For TDF/FTC + DTG, the duration of PEP
strongly impacts on its prophylactic efficacy (compare panels
B and D in Figure 3), whereas the impact is less strong for
PEP with TDF/FTC + EFV, which is already efficient when
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Figure 5. Predicted efficacy of once-daily PEP, in cases where PrEP was recently taken. (a) Schematic of dosing regimen: PrEP with incom-
plete, variable levels of adherence was taken and stopped 48 hours before virus exposure. PEP with either TDF/FTC, or TDF/FTC + DTG or
EFV was then initiated after a variable delay and taken for 28 days. PEP efficacy is calculated with regard to preceding PrEP adherence, as
well as delay in PEP initiation. (b–d) Computed prophylactic efficacy for the distinct PrEP+PEP regimen, if PEP was initiated 2, 3 or 5 days
post-exposure and taken daily for 28 days. The daily oral dose for each drug corresponds to 300/200 mg TDF/FTC, 50 mg DTG and 400
mg EFV. The grey-shaded area indicates PEP efficacy, with no prior PrEP, while empty boxplots highlight the prophylactic effect of preceding
PrEP, without subsequent PEP. Boxplots show the median, interquartile ranges and whiskers encompass the 95% confidence interval. Dashed
red lines indicate 50% prophylactic efficacy, while dashed black lines indicate 90% prophylactic efficacy. Abbreviations: DTG, dolutegravir; EFV,
efavirenz; FTC, emtricitabine; PEP, post-exposure prophylaxis; PrEP, pre-exposure prophylaxis; TDF, tenofovir disoproxil fumarate.

taken for 2 weeks. The simulations highlight that if TDF/FTC
is available within 12–24 hours, the third drug should be
added within a week, and PEP should preferably be taken for
28 days from the first TDF/TFC dose. Efficacy did not change
when TDF/FTC was initiated with a double dose (Figure S2).

3.3 Previous PrEP can boost subsequent PEP
efficacy and widen the “window of opportunity”

The pharmacologically active components of TDF and FTC
(TFV-DP and FTC-TP, respectively) are built-up slowly within
HIV target cells [16–18, 30], necessitating almost instanta-
neous initiation of 2-drug (TDF/FTC) PEP (Figure 2c). How-
ever, due to the long half-life of TFV-DP and FTC-TP in
PBMCs (4–7 and 1–2.2 days, respectively [31–35], they may
persist if PrEP had been taken in the past. To assess the com-
bined impact of past TDF/FTC PrEP intake and PEP, we inves-

tigated the efficacy of PEP following an “on-demand” (2-1-1)
PrEP regimen [36] (schematic in Figure 4a). In our simula-
tions, viral exposure occurs 2 (panels B and F), 5 (panels C
and G) or 7 (panels D and H) days after the last PrEP “on
demand” dose. A two- or three-drug PEP regimen is then ini-
tiated within 0–72 hours post virus exposure (x-axis) and con-
tinued for either for 14 (panels B–E) or 28 days (panels F–I).

Reading Figures 4b–d and f–h left-to-right shows that if
the last PrEP-on-demand dosing event was 7 days ago, the
added benefit of earlier PrEP-on-demand on subsequent PEP
efficacy had almost vanished, compare to Figures 4e and i (no
preceding PrEP). However, if PrEP-on-demand was taken less
than 7 days prior to virus exposure, it increases subsequent
PEP efficacy, as residual FTC-TP and TFV-DP concentrations
may be present that either prevent acquisition in some
individuals, delay sero-conversion [37, 38] or result in a
“pre-loading” of drug concentrations for subsequent PEP. For
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example, if on-demand-PrEP was stopped 2 days prior to virus
exposure, subsequent PEP with TDF/FTC may be >90% effi-
cient, even when initiated within 3 days, Figure 4b,f. For the
three-drug PEP regimen, we observed a >90% efficacy even
when on-demand-PrEP was stopped 5 days prior, provided
that PEP was initiated within 48 hours after viral exposure
and taken for >14 days, Figure 4c,g. Overall, we observe
that past PrEP usage combined with PEP can increase
efficacy.

Next, we investigated the concomitant impact of preced-
ing daily PrEP with 1–7 average doses per week (denoted as
1/7–7/7), stopped 2 days before viral exposure, in conjunc-
tion with subsequent 2-drug or 3-drug PEP, initiated 2, 3 or
5 days after virus exposure and taken for 28 days (schematic
in Figure 5a). As controls, we performed simulations with-
out earlier PrEP (grey-shaded areas), as well as PrEP-only
simulations (empty boxplots) in Figures 5b–d. Our simula-
tions confirm the combined action of PrEP and PEP: Earlier
PrEP boosts the efficacy of PEP, if PEP is initiated 2 or 3
days post-exposure, Figure 5b,c. Compared both to “no-PrEP”
(grey-shaded areas), as well as “no-PEP” (empty boxplots),
prophylactic efficacy is increased for the PrEP+PEP combi-
nation. However, PEP does not offer any additional protec-
tion when initiated 5 days post-exposure (compare empty vs.
coloured boxplots in Figure 5d). Interestingly, our model pre-
dicts that PrEP-only with 100% adherence offers > 90% pro-
tection, when stopped 2 days before virus exposure (empty
bars in Figure 5d). Also, for the PrEP+PEP combination, we
observe > 90% protection, if 4/7 doses of earlier PrEP were
taken and 3-drug PEP was initiated 3 days post-exposure.
For comparison, PEP-only offers only 50% (TDF/FTC+DTG)
and 65% (TDF/FTC+EFV) protection if initiated 3 days post-
exposure (Figures 2c and 5c). If PEP is initiated 2 days post-
exposure, preceding PrEP may lift prophylactic efficacy from
90% (TDF/FTC+DTG) and 95% (TDF/FTC+EFV) to almost
complete protection, if at least three-out-of-seven versus two-
out-of-seven PrEP doses were taken and succeeding PEP con-
tained TDF/FTC+DTG versus TDF/FTC+EFV.

Lastly, we tested scenarios in which the probability of
PEP adherence declined substantially over time. We mod-
elled PrEP with incomplete adherence 48 hours prior to
virus exposure (schematic: Figure S4A). For exploratory pur-
poses, we further assumed a substantial decrease in PEP
adherence after 7 days, Figure S4B. Overall, compared to a
full 28 days PEP regimen simulated in Figure 5b, we can
see a drug-specific decline in efficacy that is clearly seen
in simulations without preceding PrEP (grey shaded area in
Figure 5c): Two-drug TDF/FTC is already quite inefficient
(< 20%) when initiated 2, 3 or 5 days post-exposure and
hence poor PEP adherence has only a minimal further impact
on its already low efficacy. (grey-shaded areas in Figures 5b–d
vs. Figures S4C–E). In contrast, for the three-drug combina-
tions, we see that poor PEP adherence negatively impacts on
prophylactic efficacy (compare shaded areas in Figure 5b,c
with Figure S4C,D). However, if ≥4/7 doses of earlier PrEP
were taken and subsequent 3-drug PEP was initiated ≤ 3 days
post-exposure, we predicted that prophylactic efficacy may
exceed 90%.

In summary, we observe that preceding PrEP can sub-
stantially boost subsequent PEP efficacy for all drug reg-

imens, if stopped 2 days before suspected virus exposure
(Figure 4), or taken at 4/7 days on average (Figures 5 and
S4). Moreover, preceding PrEP can “buy time” by slowing ini-
tial viral growth before PEP is initiated (compare schematic in
Figure 1). Our simulations further highlighted that daily PrEP-
only with 100% adherence may provide > 90% protection, if
stopped no more than 48 hours before exposure (Figures 5d
and S4E). If PrEP was stopped 72 hours before exposure, pro-
phylactic efficacy is 10% lower, compared to 48 hours, Figures
S3 and S5.

4 D ISCUSS ION

The aim of this study was to evaluate the impact of delays in
“time to PEP,” PEP duration and PrEP-to-PEP transition, based
on a combined model of drug-specific PK and viral dynamics.
Our modelling by and large confirms UK, US and WHO guide-
lines on PEP [6–8], which recommend to combine a TDF/FTC
backbone with a third drug, initiate PEP as early as possible
and to take it for 28 days. Moreover, our simulations indi-
cate that early PEP initiation after suspected virus exposure
denotes the most critical parameter. For TDF/FTC two-drug
PEP, instantaneous (within 1 hour post-exposure) initiation
would be required. Adding a third drug to the TDF/FTC back-
bone “buys time.” However, protection may still be incomplete
(Figure 2c), if a three-drug PEP was initiated 72 hours post
virus exposure and taken for 28 days. The duration of PEP
is important to ensure that all replication-competent virus is
cleared (compare Figure 1a). EFV has a long half-life com-
pared to DTG (40–55 hours vs. 13.5–15.9 hours) [12, 13],
such that therapeutic levels may persist for EFV, even after
PEP is stopped. For EFV, the long half-life may, therefore,
increase the likelihood that the virus is cleared before the
drug is washed out of the body (compare Figure 1a), making
the duration of PEP intake a less sensitive parameter for EFV
compared to DTG. While early PEP initiation may be particu-
larly difficult in settings with less established health infrastruc-
ture, we found that individuals taking PrEP up to the time of
exposure (−3 days) could re-initiate the regimen and may add
a third drug when it becomes available. The combined effects
of PrEP+PEP in this scenario indicate synergy, which could
arise from the fact that previous PrEP delays initial viral repli-
cation [38], or pre-loads drug levels for subsequent PEP.

Our work has a number of limitations: Foremost, there is
a lack of data that could be inputted into the model, due to
a lack of clinical research into PEP. To strengthen the model,
further clinical trials with clinically relevant endpoints may be
required.

Our simulations refer to exposures with “wild type” viruses
after typical sexual intercourse [16]. Notably, increasing inocu-
lum sizes have a diminishing effect on prophylactic efficacy
[30]. Moreover, non-nucleoside reverse transcriptase inhibitor
(NNRTI) drug resistance, which may amount to 10–20% of
transmitted viruses in Africa and the Americas [39, 40] may
severely diminish EFV-based PEP efficacy [13] and thus the
suitability of EFV as a PEP component. Notably, while we
include EFV in our analysis to explore the impact of third-
drug components with very high molecular potency [41], we
are not advocating EFV for PEP as it is contraindicated both

21

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26454/full
https://doi.org/10.1002/jia2.26454


Zhang L et al. Journal of the International AIDS Society 2025, 28(S1):e26454
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26454/full | https://doi.org/10.1002/jia2.26454

for psychological side effects and low risk of serious liver
toxicity. However, while some clinical trials suggest the supe-
riority of integrase inhibitors (DTG over EFV) [42–45] with
regard to “time to viral load suppression,” we would like to
emphasize that viral load kinetics decay more strongly for
integrase inhibitors, merely because they inhibit a later stage
of the viral replication cycle and not because of superior
efficacy (or potency) [46–48]. Hence, the current preference
for integrase inhibitors in PEP regimen should be motivated
by tolerability and low prevalence of drug resistance rather
than alleged efficacy. We did not investigate ritonavir-boosted
protease inhibitors lopinavir (LPV/r) or atazanavir (ATV/r) as
third-drug components in our model [7]. While these com-
pounds have high molecular potency [41], we expect PEP
efficacy to be similar to EFV. However, previous work sug-
gests very steep dose-response curves for LPV/r and ATV/r,
implying that the prophylactic effect may rapidly drop in
case of incomplete PEP adherence, or discontinuation [49].
In our model, we assume that the effect of the consid-
ered drugs is associated with systemic drug levels. Both EFV
and DTG are lipophilic drugs that can rapidly cross cellu-
lar membranes by passive diffusion, such that their unbound
drug concentration in plasma strongly correlates with effect-
site concentrations (“free drug hypothesis” [50, 51]) With
regard to TDF/FTC, their phosphate moieties (TFV-DP/FTC-
TP) in PBMCs were used as an effect marker, since our
recent work [11] indicated strong correlation with effect,
whereas concentrations in tissue homogenates were not
predictive.

With regard to PD, we simulated synergistic effects
between TFV-DP and FTC-TP, based on recent results [14]
and assumed that the direct antiviral effects of DTG and EFV
are additive to the TDF/FTC backbone, because either there
was no evidence for non-additivity (DTG) or parameters were
lacking (EFV).

In our simulations, we modelled viral challenges after sexual
exposure (receptive vaginal intercourse). Notably, the majority
of non-occupational PEP is administered after potential sexual
exposure (PEPSE) [52] and women denote the major HIV risk
group [53]. Occupational virus exposures, through for exam-
ple needle-stick injuries may lead to the translocation of larger
amounts of viruses, which may negatively impact on prophy-
lactic efficacy [30]. Consequently, the validity of our predic-
tions with regard to occupational exposures warrants further
ongoing investigation.

5 CONCLUS IONS

Our modelling suggests that “time to PEP” denotes the most
critical parameter. Three-drug PEP, preferably initiated no
later than 48 hours after virus exposure, and taken for 28
days remains the optimal regimen. Three-drug PEP for 14
days is less efficient than 28 days and 2-drug (TDF/FTC) PEP
only has high efficacy, if started within 1 hour after exposure.
Self-start 2-drug (TDF/FTC) PEP with a subsequent addition
of a third drug in the clinic works better than not self-starting.
Lastly, previous PrEP intake < 7 days prior to virus exposure
boosts subsequent PEP efficacy and may widen the window
period for “time to PEP” past 72 hours.
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REVIEW

HIV post-exposure prophylaxis in community settings and by lay
health workers or through task sharing: a systematic review of
effectiveness, case studies, values and preferences, and costs
Caitlin E. Kennedy1,§ , Rahel Dawit2 , Ping Teresa Yeh1 , Michelle Rodolph3, Nathan Ford3,
Heather-Marie A. Schmidt3,4 , Robin Schaefer5, Rachel Baggaley3 and Virginia Macdonald3

§Corresponding author: Caitlin E. Kennedy, Department of International Health, Johns Hopkins Bloomberg School of Public Health, 615 N. Wolfe St. E5547,
Baltimore, MD 21210, USA. Tel: +1-443-685-0031. (caitlinkennedy@jhu.edu)

Abstract
Introduction: Post-exposure prophylaxis (PEP) for HIV prevention has been inadequately promoted, provided and used.
Expanded access and task sharing could increase the HIV prevention impact of PEP, but scientific evidence to inform pro-
grammatic and policy decisions has not been synthesized.
Methods: To inform World Health Organization guidelines, we conducted a systematic review of studies examining the pro-
vision of PEP in community settings, and by trained lay health workers or through task sharing. We searched CINAHL,
PsycINFO, PubMed, EMBASE and scientific conferences for studies published between January 2012 and October 2023. We
screened abstracts and extracted data in duplicate. The effectiveness review included randomized controlled trials and com-
parative observational studies; risk of bias was assessed using Cochrane Collaboration and Evidence Project tools, and the
certainty of the evidence was assessed using GRADE. We also summarized implementation case studies, values and prefer-
ences studies, and cost and cost-effectiveness studies.
Results: For provision of PEP in community settings, we identified one effectiveness study, three case studies, one values and
preferences study, and one cost study. Very low certainty evidence from one study in Kenya and Uganda suggested that PEP
uptake, when offered as part of a dynamic prevention package, was highest in the community setting (vs. outpatient or antena-
tal care settings). For provision of PEP by trained lay health workers or task sharing, we identified three effectiveness studies,
two case studies, four values and preferences studies, and one cost study. Very low certainty evidence from Kenya, Uganda
and the United States suggested that engagement of lay providers or pharmacists increased PEP uptake and completion and
decreased HIV acquisition. Studies from six countries found most health workers supported PEP provision by non-specialist
providers. One modelling study suggested community-based provision may be cost-effective or cost-saving in Africa.
Discussion: Evidence on expanding PEP access through community delivery or task sharing is limited but generally suggests
positive outcomes, feasibility, acceptability and cost-effectiveness of these approaches. Indirect evidence from HIV treatment
and pre-exposure prophylaxis further supports these approaches.
Conclusions: Programmes should be expanded to include community delivery and task sharing to dispense, distribute, provide
and monitor PEP.

Keywords: community delivery; HIV; lay health workers; PEP; post-exposure prophylaxis; systematic review

Additional information may be found under the Supporting Information tab of this article.
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1 INTRODUCT ION

The use of antiretroviral drugs as post-exposure prophy-
laxis (PEP) for HIV prevention has been shown to be effec-
tive [1] and recommended by the World Health Organi-
zation [2] for over three decades, with updates to reflect

newer drug combinations, yet PEP remains an underuti-
lized HIV prevention tool. In many parts of the world,
PEP is not widely available outside of hospital settings for
healthcare-associated occupational or sexual assault expo-
sures. Experience with pre-exposure prophylaxis (PrEP) sug-
gests that access in community settings and engaging a range
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of providers can expand access and use [3]. PEP may also
have the potential to be more strategically used for HIV
prevention through expanded access in community settings,
and through task sharing between health workers, including
trained lay health workers. In the United States, laws have
been recently changed to allow pharmacists to initiate or
prescribe PEP in New York (as of 2017) [4] and California
(as of 2019) [5], along with several other states. Similarly,
pharmacies have been proposed as a promising location for
PEP prescribing to increase access in South Africa [6]. How-
ever, the scientific evidence to inform programmatic and pol-
icy decisions about expanded PEP provision has not been
synthesized.

We sought to conduct a systematic review of studies
related to the provision of HIV PEP in community set-
tings, and by trained lay health workers or through task
sharing.

2 METHODS

We reviewed effectiveness, case studies, values and prefer-
ences, and cost data related to PEP in community settings,
and by trained lay health workers or through task sharing.
We present methods and results for each of these separately,
starting with studies of intervention effectiveness.

2.1 Effectiveness review

The effectiveness review covered two complementary inter-
ventions framed using the PICO (population, intervention,
comparator, outcomes) approach. The first PICO question
asked, should PEP be offered in community settings? The sec-
ond PICO question asked, should PEP be offered by lay health
workers or through task sharing?

2.1.1 PICO 1: PEP in community settings

Population: Individuals eligible for PEP
Intervention: Availability of PEP in community settings

(defined as non-healthcare settings; this could include offering
of PEP by community-based organizations, community health
workers based outside of facilities, mobile units or pharma-
cies, among other settings)

Comparator: No availability of PEP, or availability only in
healthcare settings

Outcomes:

1. Quality of PEP services offered (e.g. adherence to
country or international guidelines)

2. Uptake of PEP

3. Timeliness of PEP uptake (time since exposure)

4. Completion of PEP

5. HIV acquisition

6. Linkage to or uptake of appropriate additional services
(e.g. PrEP, antiretroviral treatment [ART])

7. Adverse events (e.g. coercion, intimate partner
violence, self-harm, psychosocial issues, stigma/
discrimination)

2.1.2 PICO 2: PEP offered by lay health workers or
through task sharing

2.2 Population: Individuals eligible for PEP

Intervention: PEP provided by trained lay health workers, as
defined by the WHO as “any health worker who performs
functions related to health-care delivery; was trained in some
way in the context of the intervention; but has received no
formal professional or paraprofessional certificate or tertiary
education degree” [5]. We also included studies that focused
on task sharing, where PEP was provided by a lower-level
provider.

Comparator: PEP provided by trained health workers/
higher-level health workers or no provision of PEP

Outcomes:

1. Quality of PEP services offered (e.g. adherence to
country or international guidelines)

2. Uptake of PEP

3. Timeliness of PEP uptake (time since exposure)

4. Completion of PEP

5. HIV acquisition

6. Linkage to or uptake of appropriate additional services
(e.g. PrEP, ART)

7. Adverse events (e.g. coercion, intimate partner
violence, self-harm, psychosocial issues, stigma/
discrimination)

Although these PICO questions focused on PEP in commu-
nity settings and PEP offered by lay health workers, we also
included studies comparing different settings where PEP is
available (e.g. hospital vs. primary healthcare, hospital vs. phar-
macy, etc.) as well as studies that compared PEP offered by
different cadres of health workers (e.g. physicians vs. pharma-
cists, pharmacists vs. nurses, etc.), as our goal was to under-
stand questions around decentralizing services and providing
new models of care in community settings.

Studies were included in the effectiveness review if they
met the following criteria:

1. Study population included individuals eligible for PEP
(according to country or international guidelines).

2. Study design was a randomized trial or comparative
observational study (including non-randomized quasi-
experimental studies) that compared people who received
the intervention described in the PICO question to those
who received an intervention described in the PICO com-
parison group.

3. Measured one or more of the outcomes of interest.

4. Published in a peer-reviewed journal or as a confer-
ence abstract between 1 January 2012 (the year when
antiretroviral drugs for treatment were recommended in
community settings by WHO [2]) and 16 October 2023
(database search date).

If studies combined both PEP and PrEP, or combined
both PEP and HIV treatment for the purposes of assessing
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“biomedical HIV prevention” more generally, we reported only
PEP-specific findings if findings were disaggregated; if findings
were not disaggregated, we reported findings but made clear
that these were for combined interventions. Studies from any
geographic region and any language were included. For stud-
ies published in languages other than English, we reviewed
the English-language abstract if one was available, or a Google
translate version of the abstract if it was in a language not
spoken by the study team.

2.3 Case studies review

Studies were included in the case studies review if they
presented primary data examining the implementation of a
programme for community-based PEP or provision of PEP
by trained lay health workers/task-sharing and provided
information on implementation characteristics or outcomes
from this programme, but that data did not meet the pre/post
or multi-arm criteria for the effectiveness reviews. These
studies could be qualitative or quantitative in nature but
had to present primary data collection—think pieces and
review articles were not included. These could include studies
that examined barriers and facilitators to PEP in community
settings or by lay health workers/task-sharing, or studies
that provided non-comparative outcome data on the PICO
outcomes listed above.

2.4 Values and preferences review

Studies were included in the values and preferences review
if they presented primary data (qualitative or quantitative)
examining the values and preferences or acceptability of
community-based PEP or provision of PEP by trained lay
health workers/task-sharing to potential beneficiaries, commu-
nities, health workers and other stakeholders. This literature
could include studies examining the acceptability of various
intervention options covered in the PICO questions above
and service delivery preferences, among others. Studies that
reported only uptake of PEP or awareness of PEP as a proxy
for preferences were not included.

2.5 Cost review

Studies were included in the cost review if they presented pri-
mary data comparing costing, cost-effectiveness, cost-utility or
cost-benefit of community-based PEP or provision of PEP by
trained lay health workers/task-sharing. Costs could include
health sector costs, other sector costs, client/family costs or
productivity impacts.

2.5.1 Search strategy

We used a single search strategy to identify articles using
terms for “PEP” and “HIV.” This broad search was intended
to maximize sensitivity. We searched four online databases
(CINAHL, PsycINFO, PubMed and EMBASE) for relevant
peer-reviewed publications using the following search terms:
Pubmed: (HIV[Title/Abstract] or HIV[MeSH]) AND

(post-exposure prophylaxis [MeSH] OR “postexposure
prophylaxis”[Title/Abstract] OR “post-exposure pro-
phylaxis”[Title/Abstract] OR “post exposure prophy-
laxis”[Title/Abstract] OR PEP[Title/Abstract]))

CINAHL: (MH HIV OR AB HIV OR TI HIV) AND (MH
“post-exposure prophylaxis” OR AB “postexposure prophy-
laxis” OR AB “post-exposure prophylaxis” OR AB “post expo-
sure prophylaxis” OR AB PEP OR TI “postexposure prophy-
laxis” OR TI “post-exposure prophylaxis” OR TI “post exposure
prophylaxis” OR TI PEP)
PsycINFO: (MH HIV OR AB HIV OR TI HIV) AND (MH

“post-exposure prophylaxis” OR AB “postexposure prophy-
laxis” OR AB “post-exposure prophylaxis” OR AB “post expo-
sure prophylaxis” OR AB PEP OR TI “postexposure prophy-
laxis” OR TI “post-exposure prophylaxis” OR TI “post exposure
prophylaxis” OR TI PEP)
EMBASE: ((‘postexposure prophylaxis’:ab, ti OR ‘post-

exposure prophylaxis’:ab, ti OR ‘post exposure prophylaxis’:ab,
ti OR pep:ab, ti) AND hiv:ab, ti)

We also searched conference abstracts from the Confer-
ence on Retroviruses and Opportunistic Infections (CROI), the
International AIDS Society Conference on HIV Science (IAS)
and the International AIDS Conference (IAC). We reviewed
the reference lists of several previously conducted reviews
[8–10] and of all included studies. Finally, we asked selected
experts to propose potentially relevant studies.

2.5.2 Screening process

Titles, abstracts, citation information and descriptor terms of
citations identified through the search strategy were screened
by a member of the review team (PTY, RD, CK). Full-text arti-
cles were obtained for all selected abstracts and two inde-
pendent reviewers (CK, RD) assessed all full-text articles for
eligibility to determine final study selection. Differences were
resolved through consensus.

2.5.3 Data extraction, management and analysis

Data were extracted independently by two reviewers (CK,
RD) using standardized data extraction forms in Excel. Dif-
ferences in data extraction were resolved through consensus.
From each study, we gathered information on citation infor-
mation (author, year, title, journal, language of article), loca-
tion, study population, sample size, study design, interven-
tion summary, comparator (when applicable) and study out-
comes. For the effectiveness review, risk of bias at the study
level was assessed using the Cochrane Collaboration risk of
bias tool for randomized trials [11] and the Evidence Project
risk of bias tool [12] for comparative observational studies.
We also assessed risk of bias at the level of individual out-
comes and assessed the overall certainty of the evidence
using GRADE [13].

Data were summarized descriptively for each component
of the review (effectiveness, case studies, values and prefer-
ences, and cost). For the effectiveness review, we planned to
conduct a meta-analysis using random-effects models, but did
not have enough comparable studies to combine.

3 RESULTS

Figure 1 presents a PRISMA diagram showing the disposition
of citations through the search and screening process [14]. Of
2202 unique citations identified through the search process,
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Figure 1. PRISMA flowchart. Disposition of articles through the search and screening process.

13 studies met our inclusion criteria: three effectiveness stud-
ies, five case studies, five values and preferences studies (one
of which was reported in the same abstract as a case study)
and two cost studies (one of which was reported in the same
abstract as an effectiveness study).

3.1 Effectiveness review

One study met the inclusion criteria for the effectiveness
review of PEP offered in community settings (Table 1) [15].
The Sustainable East Africa Research in Community Health
(SEARCH) SAPPHIRE study, conducted in Kenya and Uganda,
offered PEP as part of a “dynamic choice” model of HIV pre-
vention options, which also included PrEP and condoms. The
dynamic choice model was delivered in three different set-
tings: in antenatal care (ANC) settings and outpatient depart-
ments (OPDs), where PEP was offered by clinical officers and
nurses, and in community settings, where PEP was offered by
community health workers who facilitated the intervention by
clinical officers from the local health centre. “Dynamic choice”
refers to people being able to choose and switch between
interventions, service locations and service providers. At inter-
vention visits during weeks 4, 12 and 24, participants were
asked to select a choice of HIV prevention option (PrEP, PEP,
condoms only and no selection), HIV testing modality (oral
self-test or clinician-administered rapid antibody) and pre-

ferred location for next visit (clinic vs. out-of-facility). At week
24, PEP use and HIV risk (report of sexual partners with
HIV or unknown status and/or self-identification as being at
risk) for each of the prior six calendar months were assessed
via a structured survey. There was risk of bias when com-
paring across settings, as populations accessing the interven-
tion through community, ANC and OPD settings were sub-
stantially different on demographic factors (e.g. gender, age,
pregnancy status). This single observational study was judged
as providing very low certainty evidence for the PICO ques-
tion (Supporting information). The study measured the out-
come of uptake of PEP over 24 weeks of follow-up and
found that the initial choice of PEP for HIV prevention was
highest in the community setting (46%) compared to the
OPD and ANC settings (9% and 1%, respectively). Selection
of PEP over the follow-up study visits remained highest in
the community setting over time (23% at week 24); in the
ANC and OPD settings, only 3% and 11%, respectively, ever
selected PEP.

The SEARCH SAPPHIRE study was also considered to meet
the inclusion criteria for the effectiveness review of PEP
offered by lay health workers, along with two additional con-
ference abstracts, both reporting on studies conducted in the
United States (Table 1).

The first additional study conducted a retrospective chart
review of PEP users before and after a programme which
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Table 1. Description of studies included in the effectiveness review

Study Country PEP setting/intervention Population Study design Sample size

PICO 1: PEP offered in community settings

Kabami et al.,

2022

Kenya and

Uganda

PEP offered by CHWs in

community settings as part of

a dynamic HIV prevention

choice model settings

Community Non-randomized

trial

612 community

participants

PICO 2: PEP offered by lay health workers/task-sharing

Kabami et al.,

2022

Described above

Grossman et al.,

2020

USA Pharmacist prescribing PEP in

an infectious disease clinic

Individuals referred from

an emergency

department for

non-occupational

exposure

Retrospective chart

review before/

after intervention

24 PEP clients

Lowrey et al.,

2020

USA Pharmacist prescribing free

PEP, providing education and

conducting a follow-up call

Sexual assault survivors

presenting to an

emergency department

Retrospective chart

review before/

after intervention

369 PEP clients

Abbreviations: CHWs, community health workers; PEP, post-exposure prophylaxis.

allowed a pharmacist in an infectious disease clinic to pre-
scribe PEP following a referral from an emergency depart-
ment; previously, PEP cases were seen in the infectious dis-
ease clinic without pharmacist involvement [16]. This obser-
vational study had a small sample size (n = 24 PEP users
across both arms) and was judged as providing very low
certainty evidence for the PICO question (Supporting infor-
mation). This study measured two primary outcomes: PEP
uptake and PEP completion. After the intervention, 16/16
(100%) of eligible clients left the clinic with PEP, compared
with 5/8 (62.5%) prior to the intervention. After the inter-
vention, 42% of those who left the clinic with PEP com-
pleted the entire PEP course and came to a follow-up appoint-
ment, compared to 32% before the intervention (numbers not
reported).

The second additional study also conducted a retrospective
chart review comparing before and after implementation of
a programme that involved pharmacists dispensing free PEP,
providing patient education prior to discharge and conduct-
ing a follow-up phone call after 3 months for sexual assault
survivors in an emergency department [17]. The study mea-
sured the outcomes of PEP completion and HIV acquisition,
but had a small number of events, and was judged as provid-
ing very low certainty evidence for the PICO question (Sup-
porting information). PEP completion was 19.8% (n = 55) with
the pharmacist-delivered interventions compared with 4.3%
(n = 4) before the intervention (the total number of charts
reviewed was 369, but the sample size before and after the
intervention was not reported). There were two documented
cases of HIV seroconversion before the intervention and none
afterwards.

No studies included in the effectiveness review measured
the other PICO outcomes: quality of PEP services offered,
timeliness of PEP uptake, linkage to or uptake of appropriate
additional services or adverse events.

3.2 Case studies review

Three studies were included in the case studies review of
PEP offered in community settings (Table 2). The first study
trained health workers from government clinics in Kenya and
Uganda on PEP with an option for those trained to offer out-
of-facility, community-based medication delivery [18]. Among
124 clients who sought PEP through these clinics, 85% com-
pleted PEP and no serious adverse events or HIV seroconver-
sions were reported. Overall, 12% of visits were conducted at
out-of-facility community-based sites; 35% of participants had
at least one out-of-facility visit. The second study examined
police initiation of PEP at police stations for sexual assault
survivors in Zambia [19]. Of 207 cases of sexual assault,
about half were eligible for PEP (n = 104), but only 25%
of these (n = 26) were initiated on PEP by the police. The
authors noted that less than half of eligible cases (n = 49)
presented during official police working hours, and 33% of
eligible survivors who reported during official working hours
received PEP, compared to 18% of those who reported on
nights or weekends. No adverse events were reported. The
third study examined a web-based platform for delivering PEP
in China [20]. Of 539 PEP users, nearly all (99%) started PEP
within 72 hours of exposure and there were no HIV serocon-
versions reported.

Two studies were included in the case studies review of
PEP offered by lay health workers/task-sharing (Table 2). The
first study evaluated PEP delivery by pharmacists in 12 pri-
vate pharmacies in Kenya [21]. Of 989 clients screened over
a 6-month period for PEP, PrEP or sexually transmitted infec-
tion (STI) testing, 173 clients were initiated on PEP, and 18%
(32/173) of these transitioned to PrEP upon PEP completion.
The second study trained 14 nurse non-medical prescribers to
offer PEP in nurse-delivered clinics in the UK, compared to
the usual offer through a central sexual health hub clinic and
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Table 2. Description of studies included in the case studies review

Study Country

PEP setting/

intervention Population Sample size Results

PICO 1: PEP offered in community settings

Ayieko et al.,

2021

Kenya and

Uganda

Community-based

delivery

General

population

124 PEP

initiations

- 124 persons sought PEP; 85%

completed PEP, and there were no HIV

seroconversions

- 12% of all visits were conducted at

out-of-facility community-based sites;

35% of participants had ≥1

out-of-facility visit

- No serious adverse events were

reported

Zama et al.,

2015

Zambia Police stations Sexual assault

survivors

207 cases of

sexual assault

- About half of cases were PEP-eligible,

and 25% of these were initiated on PEP

by the police

- Less than half of eligible cases

presented during working hours, but

eligible cases were more likely to

receive PEP if during working hours

(33%) than if during non-working hours

(18%)

Shan et al., 2023 China Internet-based service Mostly men who

have sex with

men

539 PEP users Of 539 PEP users who responded to the

survey, nearly all (99%) started PEP

within 72 hours of exposure and there

were no HIV seroconversions reported

PICO 2: PEP offered by lay health workers/task-sharing

Roche et al.,

2023

Kenya Private pharmacies General

population

989 clients 173 clients were initiated on PEP, and 18%

(32/173) of these transitioned to PrEP

upon PEP completion

Mensforth et al.,

2018

UK Nurse-delivered clinics Not reported 27 PEP

assessments

- Of 19 PEP prescribing decisions, 18

met local prescribing criteria

- Nurse prescribing was described as

“comparable, if not better than” doctor

prescribing

Abbreviations: PEP, post-exposure prophylaxis; PrEP, pre-exposure prophylaxis.

emergency department, and compared their outcomes with a
sample of PEP prescribed by doctors over the same period
[22]. In the 6 months after training, 27 PEP assessments were
completed by nine nurses across six satellite clinics. Of 27
patient assessments, 19 received PEP, with 18/19 of those
prescribing decisions meeting local prescribing criteria.

3.3 Values and preferences review

One study was identified for the values and preferences
review of PEP offered in community settings (Table 3). This
study was a cross-sectional survey of 342 sexual and gender
minorities visiting collective sex venues in New York City, USA
[23]. In open-text survey responses, participants expressed
interest in such venues providing a range of free HIV and

STI prevention services, including PEP. Although results were
not separated for PEP services, participants felt services could
be delivered in an acceptable way, although potential barriers
included privacy concerns, access to health services in other
locations (and thus limited perceived need for community-
based services) and negative reactions to the presence of ser-
vice providers at sex venues.

Four studies were identified for the values and preferences
review of PEP offered by lay health workers/task-sharing
(Table 3). Two of these were online, cross-sectional surveys of
non-randomly selected PEP providers. The first study used an
online survey of 214 nurses in Ontario, Canada to assess per-
spectives on allowing nurses to dispense PEP. Overall, 76.9%
of participants indicated they would be supportive of nurse-
led PEP under medical directives [24]. The second study was
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Table 3. Description of studies included in the values and preferences review

Study Country Participants Study design Sample size

PICO 1: PEP offered in community settings

Cai et al., 2023 USA Sexual and gender

minorities

Cross-sectional survey 342

PICO 2: PEP offered by lay health workers/task-sharing

Clifford-Rashotte et al.,

2018

Canada Nurses Cross-sectional survey 214

Beanland et al., 2015 Multi-country (South

Africa, USA, Lesotho,

Armenia and Kenya)

Health workers Cross-sectional survey 306

Bellman et al., 2022 USA Pharmacists Semi-structured qualitative

interviews

7

Roche et al., 2023 Kenya PEP clients and

pharmacy providers

Cross-sectional survey Not reported

Abbreviations: PEP, post-exposure prophylaxis; PrEP, pre-exposure prophylaxis; STI, sexually transmitted infection; USA, United States of
America.

Table 4. Description of studies included in the costs review

Study Country Setting Population Sample size

PICO 1: PEP offered in community settings

Phillips et al., 2023 Multiple countries

in Africa

Community-based availability of

PEP

General population Modelling study

PICO 2: PEP offered by lay health workers/task-sharing

Grossman et al.,

2020

USA Pharmacists prescribing PEP and

facilitating counselling and low

or no cost medication access

Patients referred from an

emergency department to

an infectious disease clinic

24

Abbreviation: PEP, post-exposure prophylaxis.

a multi-country, mixed-methods study to examine values and
preferences around PEP to inform prior WHO guidelines [25].
The online survey component was completed by 306 partici-
pants from five countries: South Africa (n = 90), the United
States (n = 51), Lesotho (n = 16), Armenia (n = 16) and Kenya
(n = 15). Of these providers, 65.5% (n = 110) disagreed that
28-day prescribing should only be prescribed by HIV special-
ists, and 74.1% (n = 126) agreed that they could allow non-
HIV specialists to start PEP safely. The third study reported
findings from semi-structured qualitative interviews with staff
at PEP-prescribing pharmacies in the San Francisco Bay area,
USA [26]. Of seven interview participants, all felt the Cal-
ifornia state bill that allowed pharmacists to dispense PEP
was a valuable expansion of services. Finally, the fourth study,
also included in the case study review, evaluated a model of
PEP delivery (along with PrEP and HIV testing) in private
pharmacies in Kenya [21]. Although PEP was not separated
from PrEP in the analysis, acceptability was generally high.
The majority (70−100%) of clients and providers reported
that they liked getting/delivering PrEP/PEP at the pharmacy
and that getting/delivering PrEP/PEP at the pharmacy was not
hard.

3.4 Cost review

Two studies were included in the cost review: one for PEP
offered in community settings, and one for PEP offered by
lay health workers/task-sharing (Table 4). The first study
used mathematical modelling to examine a range of scenar-
ios around wider PEP availability in communities in West,
East, central and southern Africa [27]. This study estimated a
cost of US$16.20 for 3 months of PEP availability, including a
20% additional supply chain cost to cover distribution. In the
mathematical models, overall costs were lower with commu-
nity PEP than with no community PEP in 92% of setting sce-
narios, with $18.0 million (14% of the overall HIV budget of
US$127.8 million per year) savings per year over 50 years as
a result of fewer people requiring ART and lower ART-related
clinic visits over the long term. Models suggested that com-
munity PEP was cost-effective in 90% of setting scenarios and
cost-saving (with disability-adjusted life-years averted) in 58%
of scenarios. When only examining setting scenarios in which
there was a lower uptake of community PEP, it was found
to be cost-effective in 92% of setting scenarios. The second
study, also included in the effectiveness review, assessed cost
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savings associated with a new PEP programme offered by
pharmacists in the United States, which included coordinated
benefits investigation and low or no-cost medication access
[16]. Through this combination of interventions, clients’ aver-
age out-of-pocket costs for one course of PEP ranged from
US$2.25−$7.30 after the pharmacist intervention, compared
to US$475.00−$3733.40 before the intervention.

4 D ISCUSS ION

This systematic review found that research on expanding PEP
access through community delivery or task sharing is lim-
ited, but existing research generally suggests positive out-
comes, as well as the feasibility and acceptability of these
approaches. Currently, many countries lack detailed national
policy guidance on PEP [28], and PEP is not widely available
outside of hospital settings for healthcare-associated occu-
pational or sexual assault exposures. A previously published
systematic review reported that just 14% of eligible people
refused PEP [29]. Expanded PEP access could increase cover-
age of this effective HIV prevention strategy, which remains
urgently needed in a world where approximately 1.3 million
people acquired HIV in 2023 [30].

While we were interested in PEP delivery by lay health
workers, many of the included studies reflected more of a
task-sharing approach, where PEP services were provided by
pharmacists or other health workers. While there is sub-
stantial support for community pharmacist provision of PEP
[4], future research with lay health workers, including peers,
would be valuable.

We did not include studies examining the PEP in pocket
(“PIP”) approach, where clients are given a prescription for
HIV PEP to self-initiate in case of future high-risk exposures.
This approach has generally been offered by trained health
workers in non-community settings, so it did not meet our
inclusion criteria; however, evidence over many decades sug-
gests it may also hold promise as an additional strategy for
widening appropriate access to PEP [31–36]. Indeed, while
not offered by trained health workers, the SEARCH trial pre-
sented here could be considered an example of a PEP in
pocket approach. Studies of PEP in pocket have found it to be
feasible and effective [31–33, 35], with individuals appropri-
ately determining when to use PEP [31], and with few [35] to
no [31–33] observed HIV seroconversions.

Community-based delivery and task sharing have been suc-
cessfully used for a range of other HIV services, providing
indirect evidence that these strategies should also work for
PEP. WHO supports community-based and pharmacy-based
delivery of PrEP [3]. For HIV treatment, WHO recommends
that trained non-physician clinicians, midwives and nurses
can initiate first-line ART, trained and supervised community
health workers can dispense ART between regular clinical vis-
its and trained and supervised lay healthcare providers can
distribute ART [36]. Both ART and PrEP are more complex
to deliver than PEP and require longer-term engagement with
the health system. Community-based services and task shar-
ing have also been used for HIV testing, viral hepatitis test-
ing and treatment, harm reduction, contraception and a range
of other health services. It is reasonable to assume that provi-

sion of PEP through the same strategies would similarly result
in improved access and outcomes.

WHO also recommends that HIV self-testing may be used
to deliver pre- and post-exposure prophylaxis, including for
initiation, re-initiation and continuation for PrEP and initiation
and follow-up for PEP [3]. Self-testing could facilitate commu-
nity delivery and benefit PEP clients, supporting earlier access
to PEP in community settings and reducing opportunity costs
for clients who would not need to routinely visit health ser-
vices for follow-up after completion of a course of PEP.

This review has several limitations. Although we conducted
a broad search of both peer-reviewed articles and conference
abstracts, it is possible that our search missed some relevant
studies. Our prespecified PICO outcomes did not include PEP
medication tolerability because this review was focused on
PEP provision, not regimen selection, although we did look for
adverse events. Our search went through October of 2023;
since that date, there appear to be limited additional pub-
lished studies on the PEP strategies we examined. However,
one recent study of physician attitudes towards pharmacist-
prescribed PEP in the United States found general support
for this approach, with greater acceptability among newer
trainees compared to established physicians [37].

Future research would be useful to expand this evidence
base across a range of country contexts with consideration of
the diverse needs of different delivery settings and client pop-
ulations. In particular, research that shows how PEP can be
most effectively provided to populations who may most bene-
fit from it, through creative outreach strategies, and with cost-
effectiveness assessments, would be helpful to inform pro-
gramme decision-making.

5 CONCLUS IONS

While limited, existing studies provide support for PEP in
community settings and by lay health workers or through task
sharing. Programmes should be expanded to include commu-
nity delivery and task-sharing to dispense, distribute, provide
and monitor PEP to increase the impact of this underutilized
antiretroviral HIV prevention intervention.

AUTHORS ’ AFF I L IAT IONS

1Department of International Health, Johns Hopkins Bloomberg School of Pub-
lic Health, Baltimore, Maryland, USA; 2Department of Epidemiology, Johns Hop-
kins Bloomberg School of Public Health, Baltimore, Maryland, USA; 3Department
of Global HIV, Hepatitis and Sexually Transmitted Infections Programmes,
World Health Organization, Geneva, Switzerland; 4UNAIDS, Geneva, Switzerland;
5Forum for Collaborative Research, University of California, Berkeley, California,
USA

COMPET ING INTERESTS

The authors have no competing interests to declare.

AUTHORS ’ CONTR IBUT IONS

VM, RB, RS, H-MAS, NF and MR conceptualized the review. CEK, PTY and RD
developed the study methods and protocols, with feedback from other coauthors.
CEK and RD conducted data extraction and formal analysis. CEK wrote the origi-
nal draft. All authors contributed to writing and editing the review, and gave their
assent to submit for publication.

31

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26448/full
https://doi.org/10.1002/jia2.26448


Kennedy CE et al. Journal of the International AIDS Society 2025, 28(S1):e26448
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26448/full | https://doi.org/10.1002/jia2.26448

AUTHOR INFORMAT ION

CEK, RD and PTY are faculty members at the Johns Hopkins Bloomberg School of
Public Health. VM, RB, NF and MR are staff members at the World Health Orga-
nization. H-MAS is a staff member at UNAIDS. RS is a previous consultant for the
World Health Organization and a current staff member of the Forum for Collabo-
rative Research, University of California, Berkeley.

ACKNOWLEDGEMENTS

We thank George Rutherford for his review of the protocol and GRADE tables;
Anjali Mehta for her help with the conference abstract search; Mary Tanner and
Judith Auerbach for sharing unpublished related reviews on PEP; and Kim Green
and Darryl Tan for sharing additional potential articles for inclusion.

FUNDING

This review was supported by the Bill and Melinda Gates Foundation (BMGF)
and the United States Agency for International Development (USAID) through
the World Health Organization, Department of Global HIV, Hepatitis and Sexually
Transmitted Infections Programmes (WHO/HHS).

DATA AVAILAB I L ITY STATEMENT

The data that support the findings of this study are all publicly available through
peer-reviewed journals or conference websites.

REFERENCES

1. Cardo DM, Culver DH, Ciesielski CA, Srivastava PU, Marcus R, Abiteboul D,
et al. A case–control study of HIV seroconversion in health care workers after per-
cutaneous exposure. N Engl J Med. 1997;337(2):1485–90.
2. WHO. Guidelines on post-exposure prophylaxis for HIV and the use of co-
trimoxazole prophylaxis for HIV-related infections among adults, adolescents and
children: recommendations for a public health approach: December 2014 supple-
ment to the 2013 consolidated guidelines on the use of antiretroviral drugs for
treating and preventing HIV infection. Geneva: WHO; 2014.
3. WHO. WHO launched new implementation guidance for simplified and differ-
entiated service delivery of pre-exposure prophylaxis (PrEP). WHO; 2023. https:
//www.who.int/news/item/26-07-2022-who-launched-new-implementation-
guidance-for-simplified-and-differentiated-service-delivery-of-prep. Accessed
21 Jun 2024.
4. Scarnati K, Esser K, Sahloff EG, Duggan J. The role of community pharmacies
in providing access to HIV post-exposure prophylaxis (PEP). J Community Health.
2024;49(2):222–28.
5. Kathi HR, Xu LC, Dao A, Lai S, Nicholas Z, Gerriets V. The effect of Senate bill-
159 on the provision of HIV pre- and post-exposure prophylaxis in Sacramento,
California. J Investig Med. 2023;71(1):38.
6. Nyamuzihwa T, Tembo A, Martyn N, Venter F, Maimin J, Houghton J, et al. The
South African community pharmacy sector–an untapped reservoir for delivering
HIV services. Front Reprod Health. 2023;5:1173576.
7. WHO. Optimizing health worker roles to improve access to key maternal and
newborn health interventions through task-shifting. Geneva: WHO; 2012. https:
//www.who.int/publications/i/item/9789241504843. Accessed 21 Jun 2024.
8. Zhou L, Assanangkornchai S. Current perspectives on the determinants of
acceptability of pre-exposure prophylaxis and nonoccupational post-exposure pro-
phylaxis among people at risk for HIV: a scoping review. Int J Environ Res Public
Health. 2022;19(19):12605.
9. Auerbach J. HIV postexposure prophylaxis (PEP): a literature scoping review.
Unpublished manuscript presented for WHO/BMGF discussion of PEP, February
2023. 2023.
10. CDC. CDC North American PEP literature review 2015–2022. Unpublished
report. 2021.
11. Sterne JAC, Savović J, Page MJ, Elbers RG, Blencowe NS, Boutron I, et al.
RoB 2: a revised tool for assessing risk of bias in randomised trials. BMJ.
2019;366:l4898.
12. Kennedy CE, Fonner VA, Armstrong KA, Denison JA, Yeh PT, O’Reilly KR, et al.
The Evidence Project risk of bias tool: assessing study rigor for both randomized
and non-randomized intervention studies. Syst Rev. 2019;8(1):3.

13. Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-Coello P, et al.
GRADE: an emerging consensus on rating quality of evidence and strength of rec-
ommendations. BMJ. 2008;336(7650):924–26.
14. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD,
et al. The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. BMJ. 2021;372:n71.
15. Kabami J, Kakande E, Chamie G, Balzer LB, Petersen ML, Camlin CS, et al.
Uptake of a patient-centred dynamic choice model for HIV prevention in rural
Kenya and Uganda: SEARCH SAPPHIRE study. J Int AIDS Soc. 2023;26(Suppl
1):e26121.
16. Grossman KH. Improving patient access to HIV post-exposure prophylaxis
with pharmacist involvement. Open Forum Infect Dis. 2020;7(Suppl. 1):S522.
17. Lowrey K, Kaucher K, Dawson J, Gilliam E. Improvement in HIV screening
follow-up with emergency department pharmacist dispensing of post-exposure
prophylaxis. J Am Coll Clin Pharm. 2020;3(8):1573–74.
18. Ayieko J, PetersenML, Kabami J,Mwangwa F,Opel F, NyabutiM, et al. Uptake
and outcomes of a novel community-based HIV post-exposure prophylaxis (PEP)
programme in rural Kenya and Uganda. J Int AIDS Soc. 2021;24(6):e25670.
19. Zama MT, Dennis M, Price J, Topp SM. Assessing the feasibility of police ini-
tiation of HIV post-exposure prophylaxis for sexual violence survivors in Lusaka,
Zambia. BMC Proc. 2015;9(Suppl 4):A3.
20. Shan D, Xue H, Yu F, Zan X, Liu H, Liu J, et al. Understanding the uptake
and outcomes of non-occupational postexposure prophylaxis use through an online
medical platform in China: web-based cross-sectional study. J Med Internet Res.
2023;25:e42729.
21. Roche S, Omollo V,Mogere P, AseweM, Gakuo S, Banerjee P, et al. Pharmacy-
based PrEP delivery in Kenya: findings from a pilot study extension. CROI; 2023.
22. Mensforth S, Dufty N, Stewart N. Training NMPs to prescribe PEPSE:
improved accessibility for all. HIVMed. 2018;19:S109–10.
23. Cai X, Fisher CB, AlohanD, Tellone S, GrovC, Cohall A, et al. Sexual and gender
minority individuals’ interest in sexual health services at collective sex venues in
New York City. AIDS Behav. 2023;27(3):761–71.
24. Clifford-RashotteM, Fawcett N, Fowler B, Reinhart J, Tan DHS. Assessing the
potential for nurse-led HIV pre- and postexposure prophylaxis in Ontario. Can J
Nurs Res. 2021;53(2):145–54.
25. Beanland RL, Irvine CM, Green K. End users’ views and preferences on pre-
scribing and taking postexposure prophylaxis for prevention of HIV: methods
to support World Health Organization guideline development. Clin Infect Dis.
2015;60(Suppl 3):S191–95.
26. Bellman R, Mohebbi S, Nobahar N, Parizher J, Apollonio DE. An observational
survey assessing the extent of PrEP and PEP furnishing in San Francisco Bay Area
pharmacies. J Am Pharm Assoc. 2022;62(1):370–77.e3.
27. Phillips AN, Bansi-Matharu L, Shahmanesh M, Hargreaves JR, Smith J, Revill
P, et al. Potential cost-effectiveness of community availability of tenofovir, lamivu-
dine, and dolutegravir for HIV prevention and treatment in east, central, southern,
and west Africa: a modelling analysis. Lancet GlobHealth. 2023;11(10):e1648–57.
28. Maisano M, Tran D, Macdonald V, Baggaley RC, Ford N, Johnson CC, et al. A
global review of national guidelines of post-exposure prophylaxis for the preven-
tion of HIV. J Int AIDS Soc. 2025;28(1):e26333.
29. Ford N, Irvine C, Shubber Z, Baggaley R, Beanland R, Vitoria M, et al. Adher-
ence to HIV postexposure prophylaxis: a systematic review and meta-analysis.
AIDS. 2014;28(18):2721–27.
30. UNAIDS. Fact sheet. 2024. https://www.unaids.org/en/resources/fact-sheet.
Accessed 21 Jun 2024.
31. Clifford-Rashotte M, Yoong D, Naccarato M, Pico Espinosa OJ, Fisher K,
Bogoch II, et al. Appropriate usage of post-exposure prophylaxis-in-pocket for
HIV prevention by individuals with low-frequency exposures. Int J STD AIDS.
2024;35(6):446–51.
32. Alghamdi A, Hempel A, Heendeniya A, Clifford-Rashotte M, Tan DHS, Bogoch
II. HIV postexposure prophylaxis-in-pocket: long-term follow-up of individuals with
low-frequency, high-risk HIV exposures. AIDS. 2020;34(3):433–37.
33. Tumarkin E, Heendeniya A,Murphy P, Placido T, TanDHS, Bogoch II. HIV post-
exposure prophylaxis-in-pocket (“PIP”) for individuals with low-frequency, high-risk
HIV exposures. J Acquir Immune Defic Syndr. 2018;78(1):20–22.
34. Fox JM, Lee MJ, Fairhead CL, Ledwaba-Chapman LM, Nori AV, McQuillan O,
et al. Self-start HIV postexposure prophylaxis (PEPSE), to reduce time to first dose
and increase efficacy. Sex Transm Infect. 2023;99(6):367–72.
35. Schechter M, do Lago RF, Mendelsohn AB, Moreira RI, Moulton LH, Harrison
LH; Praca Onze Study Team. Behavioral impact, acceptability, and HIV incidence

32

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26448/full
https://doi.org/10.1002/jia2.26448
https://www.who.int/news/item/26-07-2022-who-launched-new-implementation-guidance-for-simplified-and-differentiated-service-delivery-of-prep
https://www.who.int/news/item/26-07-2022-who-launched-new-implementation-guidance-for-simplified-and-differentiated-service-delivery-of-prep
https://www.who.int/news/item/26-07-2022-who-launched-new-implementation-guidance-for-simplified-and-differentiated-service-delivery-of-prep
https://www.who.int/publications/i/item/9789241504843
https://www.who.int/publications/i/item/9789241504843
https://www.unaids.org/en/resources/fact-sheet


Kennedy CE et al. Journal of the International AIDS Society 2025, 28(S1):e26448
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26448/full | https://doi.org/10.1002/jia2.26448

among homosexual men with access to postexposure chemoprophylaxis for HIV. J
Acquir Immune Defic Syndr. 2004;35(5):519–25.
36. WHO. Consolidated guidelines on HIV prevention, testing, treatment, ser-
vice delivery and monitoring: recommendations for a public health approach.
2021. https://www.who.int/publications/i/item/9789240031593. Accessed 21
Jun 2024.
37. Scarnati K, Esser KL, Sim JM, Vaidya V, Sahloff E, Duggan J. Physician attitudes
towards pharmacist-prescribed HIV post-exposure prophylaxis (PEP): a survey of
a state medical association. J Community Health. 2024;50(2):335–43.

SUPPORT ING INFORMAT ION

Additional information may be found under the Supporting
Information tab for this article:
Supporting information. GRADE evidence profiles for PICO
questions

33

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26448/full
https://doi.org/10.1002/jia2.26448
https://www.who.int/publications/i/item/9789240031593


Magni S et al. Journal of the International AIDS Society 2025, 28(S1):e26447
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26447/full | https://doi.org/10.1002/jia2.26447

COMMENTARY

Implementing the newWHO guidelines on HIV post-exposure
prophylaxis: perspectives from five African countries
Sarah Magni1,§, Daniel Byamukama2, Maryam Sani Haske3, Jane Mukami4, Idah Moyo5 and Judith D. Auerbach6

§Corresponding author: Sarah Magni, Genesis Analytics, 50 6th Road, Hyde Park, Johannesburg 2196, South Africa. (sarahm@genesis-analytics.com)

Abstract
Introduction: Post-exposure prophylaxis (PEP) is an important component of comprehensive HIV prevention, yet its uptake
has been suboptimal globally. In July 2024, the World Health Organization (WHO) updated its global guidance on PEP to
include two new recommendations intended to increase timely access to and delivery of PEP. These recommendations specif-
ically aim to expand both where PEP can be delivered, to include community settings, and who can provide PEP, to include
community health workers and task-sharing. The practical realities of adopting new public health guidelines to achieve the
intended benefits in most contexts are complex. Articulating these realities is important for identifying what will be required
to ensure the feasibility of expanded PEP access in community settings.
Discussion: We provide stakeholder perspectives from five African countries—Kenya, Nigeria, South Africa, Uganda and
Zimbabwe—on both barriers to and strategies for implementing the new WHO PEP recommendations. These perspectives
are informed by experiences in these countries that were shared at a recent workshop and highlight key themes related to
PEP uptake and use: awareness and acceptability; administration and monitoring; policy alignment, including regulatory con-
siderations; logistics; integration of services; stakeholder involvement and capacity building; and linking PEP and PrEP more
directly. Running across these themes are the roles of socio-cultural norms and the need for increased resources to pay for
implementing the recommendations, including capacity strengthening and monitoring in communities.
Conclusions: While significant challenges exist to expanding PEP access in community settings and through task-sharing, there
are examples from our countries of successful efforts to mitigate them by leveraging existing community resources and capac-
ities in innovative ways. Additional efforts will require engagement across multiple stakeholders to address remaining aware-
ness gaps, logistical and regulatory obstacles, and political will. As countries work to update their guidelines and align with the
new WHO recommendations, continued collaboration and innovation within and across countries will be essential to realize
the full potential of PEP in comprehensive HIV prevention efforts.
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1 INTRODUCT ION

Despite encouraging reductions in HIV incidence across sev-
eral countries, significant numbers of new transmissions per-
sist, particularly among key and priority populations [1]. Even
in settings where countries have achieved or are nearing the
United Nations’ (UN) 95−95−95 targets, high levels of test-
ing and antiretroviral therapy (ART) coverage have not been
sufficient to achieve the low incidence rates necessary for epi-
demic control. This highlights the need for enhanced HIV pre-
vention efforts and increased focus on optimizing the uptake
of proven efficacious interventions.

The World Health Organization (WHO) recommends sev-
eral interventions as part of a comprehensive HIV preven-
tion strategy, including condom and lubricant programming,
harm reduction for people who inject drugs, voluntary med-

ical male circumcision, pre-exposure prophylaxis (PrEP), pro-
vision of ART to eliminate vertical transmission of HIV and
post-exposure prophylaxis (PEP). Evidence indicates that pro-
viding a range of options and enabling individual choice is cru-
cial for improving the uptake of HIV prevention interventions,
which, in many contexts, remains low [2].

PEP, which involves taking antiretroviral medications shortly
after potential exposure to HIV to reduce the risk of acquisi-
tion, is one such method with relatively low uptake. Although
the evidence base for PEP as an efficacious HIV preven-
tion method is limited, it has been accepted globally as suf-
ficient to render PEP an important HIV prevention strat-
egy for various types of exposure [3]. Even with that accep-
tance, access to and utilization of PEP remain suboptimal,
even among healthcare workers in low- and middle-income
countries (LIMCs) where the risk of occupational exposure is
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high and among the general population in sub-Saharan African
countries with high HIV prevalence [4–7].

In response to this gap—and building on the increased
attention to and uptake of PrEP, which similarly involves
taking antiretroviral medications, but in this case prior to
HIV exposure—WHO updated its PEP guidelines in 2024.
These guidelines aim to draw attention among policymakers,
donors, programme managers, healthcare providers, commu-
nities and potential PEP users to the use of PEP. Specifically,
these guidelines add two new recommendations: (1) expand-
ing where PEP can be provided to include community set-
tings, such as integrated community healthcare facilities and
other, non-healthcare facilities and services (e.g. pharmacies,
community-based organizations, drop-in centres, mobile clinics
and online delivery); and (2) expanding who can deliver PEP
to include community-based providers, such as pharmacists,
nurses, doctors and trained lay and peer health workers, and
to encourage task sharing among them [8].

These new recommendations are based on very limited
evidence, which WHO acknowledges in both the main guid-
ance document and the annex detailing its evidence review
methodology [9]. Only 13 PEP-specific studies related to
the new recommendations met WHO’s review criteria; about
half of these were conducted in non-African, non-LIMCs (i.e.
United States, United Kingdom, Canada, China). Other data
used to support the recommendations came from studies
of expanded delivery of antiretroviral drugs (ARVs) for HIV
treatment and for PrEP. Notwithstanding this limited evi-
dence, the Guidelines Development Group believed that the
benefits of expanding PEP access in communities far out-
weighed any harms.

The practical realities of adopting new public health guide-
lines to achieve such benefits in most contexts are complex
[10]. To ascertain the feasibility of implementing the two new
PEP recommendations—especially given the limited evidence
base supporting them—it is imperative to learn from country
experiences with PEP delivery to date, and to identify existing
and potential obstacles to and strategies for expanding PEP
research, access and uptake in different settings.

2 D ISCUSS ION

In this commentary, we consider some existing barriers and
potential solutions to PEP scale-up within and across five
countries: Kenya, Nigeria, South Africa, Uganda and Zim-
babwe. Our discussion is informed by deliberations at a work-
shop held in June 2024, convened by the South-to-South
HIV Prevention Learning Network (SSLN) with stakeholders
from these five countries [11]. We focus on key, interre-
lated themes related to community provision of PEP and
task-sharing: awareness and acceptability; administration and
monitoring; policy alignment; logistics; integration of services;
stakeholder involvement and capacity building; and linking
PEP and PrEP.

2.1 Awareness and acceptability

A significant challenge in PEP implementation is the
widespread lack of awareness of PEP as an HIV preven-
tion method among both healthcare providers and potential

end-users. Unpublished data from the Kenya Health Informa-
tion System reported at the SSLN workshop revealed that
between January 2022 and March 2024, less than 42% of
young people in Kenya exposed to HIV presented for PEP
within the required 72 hours due to fear and lack of knowl-
edge. This awareness gap extends to healthcare providers,
who often associate PEP primarily with sexual assault cases
and occupational exposure. Thus, increasing the availability
of PEP through community-based delivery and task-sharing
requires increased awareness of PEP among both community
members and healthcare staff.

In addition to limited awareness, stigma related to HIV
and ARVs remains a substantial barrier to PEP uptake. Con-
cerns about confidentiality and self-stigma are significant chal-
lenges in implementing community-based PEP delivery and
task-sharing.

To address these issues, we suggest several solutions that
emerged from the SSLN workshop and resonate with our
experiences, including provider training and sensitization on
PEP guidelines; effective branding and repackaging of PEP
to increase acceptability, especially among youth; using dis-
creet packaging (e.g. zip lock envelopes or blister packs) to
reduce stigma; incorporating recognizable and trusted figures
for awareness campaigns; and ensuring the name and mes-
saging (including the distinction between PEP and PrEP) are
appealing and relevant to target populations. It is worth not-
ing that, while rebranding PEP may be necessary for greater
appeal, our consensus is that renaming PEP at the policy level
is not. Rather, effective branding (e.g. how PEP drugs and
their packaging look) and messaging to build awareness of
PEP should be the focus of attention.

2.2 Administration and monitoring

Implementing the new recommendations requires careful con-
sideration of key aspects of PEP administration and monitor-
ing, including HIV testing, PEP prescribing and dosing, and
adherence counselling and support inclusive of managing com-
monly perceived and experienced negative side effects of PEP
medications [7]. A broader array of PEP providers will have
to be trained in these areas; how such expanded training
and retraining will be conducted and funded is a concern.
Notwithstanding, countries are moving forward with inno-
vations in these areas. In Uganda, for example, community
health workers (CHWs) are being trained to support adher-
ence monitoring and conduct HIV self-testing both pre- and
post-PEP, which enables expanded service coverage without
overburdening healthcare infrastructure. Additionally, “PEP on
Demand” and mobile delivery models are being piloted in
South Africa to ensure timely access to PEP even in remote
or resource-limited areas. Peer-led adherence support and
the introduction of mobile clinics also demonstrate promising
results in increasing adherence and providing follow-up sup-
port, particularly among youth [11].

2.3 Policy alignment

Expanding PEP access requires policy changes and consid-
erations. These include updating local and national policies
to align with the new WHO recommendations; conducting

35

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26447/full
https://doi.org/10.1002/jia2.26447


Magni S et al. Journal of the International AIDS Society 2025, 28(S1):e26447
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26447/full | https://doi.org/10.1002/jia2.26447

comprehensive budget analyses for expanding PEP in commu-
nity settings; addressing regulatory restrictions on where PEP
and associated HIV testing can be delivered and by whom,
as well as on which drugs can be used for PEP; and updating
healthcare workers’ scopes of work.

Relevant extant policies are reflected not only in PEP-
specific guidelines and strategies, but also in those addressing
the use of ART for both prevention (including PrEP) and treat-
ment [12]. Ideally, such guidelines should be merged and har-
monized and should clearly define PEP’s role within broader
HIV prevention strategies. This requires leveraging existing
structures and political will, which may be challenging.

Even with such policy and regulatory challenges, some
countries are moving forward. For example, in Nigeria, reg-
ulatory requirements have limited PEP delivery to clinical
settings, creating access bottlenecks. Policymakers there are
working to amend guidelines to authorize community provi-
sion and promote PEP as a tool for all high-risk exposures, not
only occupational or sexual assault-related cases. Kenya and
Uganda also are revising their policies to broaden PEP’s avail-
ability through CHWs, private pharmacies and drop-in cen-
tres, expanding PEP’s reach in urban and rural communities
alike.

2.4 Logistics

Effective implementation of community-based PEP requires
addressing logistical challenges, including forecasting demand
and commodity needs and managing supply chain factors such
as procurement, logistics, stock monitoring and distribution,
which differ in rural and urban/peri-urban settings. Uganda
and Kenya have experienced issues related to stock monitor-
ing and supply chain inefficiencies, which can result in stock-
outs at community distribution points.

We suggest establishing diversified PEP delivery points—
such as youth centres, private pharmacies and mobile clinics—
and leveraging digital tools to track inventory and monitor
demand. As an example, South African mobile clinics and
CHWs now carry small PEP stockpiles, allowing immediate
dispensation upon need without requiring patients to travel
to centralized health facilities. Further piloting PEP delivery
through various channels, including pharmacies, online plat-
forms and vending machines, can improve accessibility.

2.5 Integration of services

The integration of PEP with other HIV, sexually transmitted
infections (STIs), and sexual and reproductive health (SRH)
services is crucial for expanding access. This requires lever-
aging existing community structures for the delivery of multi-
ple prevention methods, including HIV testing/self-testing, and
strengthening referral systems between health services.

Nigeria has integrated and trained CHWs for task shifting
and sharing along the continuum of care in its HIV treatment
and care guidelines. Kenya and Uganda are pursuing integra-
tion strategies to link PEP services with STI treatment, emer-
gency contraception and HIV self-testing kits, making PEP
more accessible and comprehensive within existing health ser-
vices. Zimbabwe has adopted a community health approach
that integrates PEP into SRH and family planning services

within safe spaces, youth drop-in centres and primary health-
care clinics. This one-stop-shop model allows for seamless
transitions from emergency PEP use to other preventive mea-
sures like PrEP, supporting continuous care for at-risk popula-
tions.

2.6 Stakeholder involvement and capacity
building

Successful implementation of the new WHO recommenda-
tions requires engaging a wide range of stakeholders and
building capacity among healthcare workers and community
providers to raise awareness, drive PEP adoption and address
cultural barriers. Key aspects of engagement include involving
private sector actors, policy implementers, law enforcement
agencies, community, traditional and religious leaders; build-
ing healthcare workers’ capacity to deliver PEP effectively and
sensitively; incorporating PEP into HIV prevention demand
creation strategies; and addressing social norms and stigma to
build community support.

There are examples of efforts in this direction from our
countries. In Nigeria, local radio stations and community influ-
encers have been engaged to raise awareness and promote
acceptance of PEP; and in Zimbabwe, healthcare providers are
receiving training to increase empathy and reduce judgement
and stigma towards individuals eligible for PEP. Political sup-
port has proven a vital facilitator, as seen in Uganda, where
government leaders endorsed PEP as part of the national
HIV prevention agenda, opening the door to policy changes
that support community-based PEP access. The private sector
also plays a pivotal role, with pharmacies in Kenya and South
Africa serving as alternative PEP access points, thus decen-
tralizing its provision and increasing accessibility.

In addition to these efforts, we need enhanced monitoring,
evaluation and learning, including developing partnerships for
community-led monitoring (CLM) [13], among key populations,
to ensure services are acceptable and effective.

2.7 PEP and PrEP linkages

The aim of integrating PEP and PrEP within HIV prevention
frameworks and strategies presents both significant oppor-
tunities and challenges. By linking these prevention tools,
healthcare systems can provide individuals with a more com-
prehensive HIV prevention pathway, allowing for seamless
transitions from emergency PEP usage to ongoing PrEP when
appropriate. However, operationalizing this integration in the
context of the new WHO recommendations and the emergent
access to long-acting injectable PrEP requires adjustments in
all the thematic areas discussed above.

One primary challenge is aligning national prevention guide-
lines with updated WHO recommendations that define PEP’s
role within broader HIV prevention strategies. Many existing
national policies restrict PEP provision to occupational or sex-
ual assault cases, limiting its use as a preventive measure.
Another challenge is the lack of clarity in current guidelines
about the transition from PEP to PrEP, particularly in settings
where different healthcare providers handle each service. For
effective implementation, guidelines must streamline the clin-
ical decision-making process for healthcare workers, detailing
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when and how to introduce PrEP to individuals completing a
PEP course.

To bridge these policy gaps, we suggest integrating WHO
guidelines into country-specific policies to clearly define the
role of both PEP and PrEP. Our recommendations include
updating national protocols to account for the unique needs
of different risk profiles and emphasizing patient/user choice.
This would involve updating standard operating procedures
and prescription protocols to guide healthcare workers in sup-
porting the effective transition from PEP to PrEP. MOSAIC
has developed an adaptable PEP template guidelines for coun-
tries to review, develop and adapt their existing PEP guide-
lines to ensure alignment with the new recommendations [14].
The template guideline can be included into the existing PEP
guidelines or as an addendum, depending on the country
needs.

Training CHWs and other non-traditional providers, such
as pharmacists, to dispense PEP and counsel on PrEP offers
a pathway to increase coverage and reduce the burden
on higher-level healthcare facilities. Uganda and Kenya are
already pursuing these strategies, working to integrate CHWs
into the continuum of care for PEP and PrEP services.
Training modules that cover transition protocols, risk assess-
ment and culturally sensitive communication techniques are
crucial. Creating user-friendly risk assessment tools, both
digital and manual, can also support healthcare workers
in guiding patients through the transition from PEP to
PrEP.

Finally, it is important to highlight the role of monitor-
ing and evaluation in ensuring effective PEP-PrEP linkages
through enhancing monitoring, evaluation and learning sys-
tems, including developing indicators and tools that cap-
ture client/user feedback on both interventions; strengthen-
ing pharmacovigilance and drug resistance monitoring systems
for both PEP and PrEP; and employing CLM for accountabil-
ity. These measures would help track the success of linkage
efforts and identify areas for improvement.

3 CONCLUS IONS

While there is a pressing need to revitalize PEP as a crucial
component of HIV prevention, significant challenges remain
in practical implementation, particularly in rolling out PEP in
community settings and task-sharing. Expanding timely PEP
access will require engagement across multiple stakeholders
to meaningfully address awareness gaps, logistical and reg-
ulatory obstacles, and political will. It will require leverag-
ing existing community resources and strengths to optimize
local solutions. And it will require support for context-specific
research and advocacy to ensure that expanded delivery chan-
nels provide options and choices to people. Our commen-
tary highlights some good examples of efforts in these direc-
tions, but more clearly must be done. As national public health
programmes work to update their guidelines and align with
the new WHO recommendations, continued collaboration and
innovation within and across countries will be essential to
realize the full potential of PEP in comprehensive HIV preven-
tion efforts.
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How plausible is it that PEP would be cost-effective in
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Introduction: Post-exposure prophylaxis (PEP) is an efficacious HIV prevention tool when used soon after a potential expo-
sure. Understanding the drivers of cost-effectiveness of PEP in different contexts will likely play a role in determining local
policies for providing PEP.
Discussion: The cost-effectiveness of PEP depends upon the likelihood of exposure to HIV, the transmission probability per
sexual act and the efficacy of PEP, along with associated costs. The transmission probability per sex act will be greater in
the first few acts in a partnership than on average across all acts owing to heterogeneity in the transmission probability
between partnerships. In settings with high HIV prevalence and low treatment coverage, appropriately focused PEP is
cost-saving. As treatment coverage improves, PEP can remain cost-effective with HIV prevalences above 15% with treatment
coverage achieving 90:90:90 treatment targets. At 95:95:95 treatment levels, it is unlikely to be cost-effective. PEP is only
cost-effective for the first few sex acts within a partnership. The cost-effectiveness of PEP is sensitive to assumptions about
the proportion of the population of partners with unsuppressed HIV, the pattern of mixing of those with unsuppressed
virus, the transmission probability per sexual act, PEP efficacy, the costs of PEP and the value attached to preventing HIV
acquisition. Where possible local parameters should be used in evaluating PEP cost-effectiveness in our model.
Conclusions: We illustrate the use of simple calculations to define the cost-effectiveness of PEP. In populations where there
is a high prevalence of unsuppressed HIV, PEP is likely to be cost-effective but only if used for one off sexual encounters and
the first few sex acts within a partnership.

Keywords: cost-effectiveness analysis; HIV; mathematical modelling; post-exposure prophylaxis; sub-Saharan Africa; transmis-
sion probabilities

Received 20 October 2024; Accepted 3 April 2025
Copyright © 2025 The Author(s). Journal of the International AIDS Society published by John Wiley & Sons Ltd on behalf of International AIDS Society.
This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited.

1 INTRODUCT ION

Despite the lack of randomized controlled trials, it is clear
that efficacious antiretroviral treatment shortly after expo-
sure to HIV—post-exposure prophylaxis (PEP)—can prevent
HIV acquisition [1]. Unfortunately, this approach to HIV con-
trol has been underrecognized, underused and poorly imple-
mented. WHO guidelines from 2024 [2] that recommend
community and pharmacy access to PEP aim to make PEP
more widely available and more effective. In developing
these guidelines, a systematic review of PEP costs and cost-
effectiveness generated little evidence [3]. Nonetheless, eco-
nomic considerations will inform policy decisions about the
wider use of PEP, and it is possible from empirical observa-
tion of HIV epidemiology and first principles to estimate the
likely cost-effectiveness of PEP and in what circumstances its
use will be worthwhile.

Initial evidence of the protective effect of PEP was found
in a retrospective case-control study with PEP recommended

and used to prevent occupational exposure to HIV [4].
This was expanded to use among those exposed to sexual
violence, and as more efficacious and less toxic antiretro-
viral drugs have become available, use has expanded to
broader types of HIV exposure. The currently preferred
first-line antiretroviral treatment tenofovir, lamivudine and
dolutegravir (TLD) is recommended for PEP with a 28-day
course.

The cost-effectiveness of PEP was explored in a 1998
study of the US context, where the cost of the regimen was
$805 and a cost per Quality Adjusted Life Year threshold of
$50,000 was used [5]. PEP was found to be cost-effective
for receptive anal intercourse, but not for insertive anal and
vaginal intercourse. The only study of the cost-effectiveness
of PEP in the context of sub-Saharan Africa, from 2023,
explored community availability of TLD for treatment, oral
pre-exposure prophylaxis (PrEP) and PEP, and found that in
most scenarios, it would be cost-effective at the population
level [6].
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In this commentary, we show how the cost-effectiveness
of PEP can be approximated with simple equations, review
the parameters for these equations and illustrate the circum-
stances in which PEP would and would not be cost-effective.

2 D ISCUSS ION

2.1 Equations describing the cost-effectiveness of
PEP

The cost-effectiveness of PEP will be a function of how likely
someone using it was actually exposed to HIV, what the like-
lihood of acquiring HIV from an exposure is, how likely PEP
is to avert that acquisition, the costs of PEP and the lifetime
costs of HIV acquisition. The likelihood of exposure is a func-
tion of the distribution of viral load among contacts and the
likelihood of transmission upon exposure is a function of the
route of exposure and presence or absence of a range of co-
factors.

In assessing the cost-effectiveness of PEP, a useful metric is
the number needed to treat (NNT), that is the number of PEP
uses to prevent one acquisition of HIV. Normally, the NNT is
derived from a specific trial based on the number of incident
events averted by the treatment [7]. However, from first prin-
ciples, a general NNT can be derived from the efficacy of a
treatment and the incidence of HIV acquisition, and is given
by:

NNT = 1∕ (r.e) , (1)

where e is the efficacy of PEP and r is the risk of HIV acqui-
sition for a particular unprotected exposure in the absence of
PEP.

This risk r can be summarized by the equation:

r = P. (1 − s) .m.𝛽 , (2)

where P is the prevalence of HIV in the sexual partner pool,
s is the proportion of people living with HIV (PLHIV) who
are virally suppressed, m a term representing an increased (or
decreased) chance that a partner is living with HIV and unsup-
pressed based on patterns of risk behaviour and β represents
the transmission probability per act for HIV. We assume there
is no transmission from those who are virally suppressed.
More details of the complexity summarized by these param-
eters are presented below.

The cost per HIV acquisition averted C is given by: C =
NTT.k, where k is the cost per PEP episode.

The cost per acquisition averted can be compared with the
costs of treating an HIV case and the disability-adjusted life-
years (DALY) associated with a case to determine whether
PEP is cost-saving or cost-effective at a given threshold. The
cost per DALY averted A is given by:

A = (C − T)∕D (3)

where T is the lifetime cost of treating someone for HIV and
D is the DALYs associated with an HIV acquisition.

The impact in terms of number of HIV acquisitions averted
H is given by:

H = N.r.e, (4)

where N is the number of PEP users, which is determined
by the product of the population at risk, the proportion using
PEP and the frequency of use per year. Note that impact is
not a function of cost or cost-effectiveness, but of the budget
impact, which is the product of number of people using PEP
and the cost per episode of PEP.

The cost-effectiveness of PEP calculated above is only an
approximation, as it does not account for changes in HIV
prevalence associated with a PEP programme, or the knock-
on benefits from each new person not acquiring HIV averting
further acquisitions among their contacts.

2.2 The prevalence of unsuppressed PLHIV in the
partner pool

HIV prevalence by age and sex is estimated by UNAIDS [8].
These prevalence estimates can be combined with estimates
for viral suppression among PLHIV from routine clinical data
or population-based surveys [9]. Even when treatment cov-
erage is high, there can be moderately high prevalences of
unsuppressed PLHIV [10].

2.3 HIV viral loads and the HIV transmission
probability

Empirical data suggest that HIV is not transmitted when the
HIV viral load is below 1000 copies per ml [11]. In a review
of surveys [8], the average viral load of those unsuppressed
was around 10,000 copies per ml. If viral load testing uses a
threshold of 1000 copies per ml, most of those with viraemia
will be able to transmit, whereas if the more precise thresh-
olds of 50 and 400 which are now sometimes used in clin-
ical management are used, then not all those classified as
unsuppressed would be able to transmit the virus. If we define
the community viral load as the proportion of the popula-
tion with an unsuppressed virus (rather than the mean level
of viraemia), then the community viral load is the product of
the prevalence of HIV and the proportion of unsuppressed
PLHIV (P.(1-s) in Equation 2). The average transmission proba-
bility per act of HIV-1 measured in retrospective and prospec-
tive studies of heterosexual couples is around 1 in a thou-
sand [12–14] with an order of magnitude higher probability
for anal intercourse, including among men who have sex with
men (MSM) [15]. However, when considering one-time sex
acts, particularly with new sexual partners, this average value
is misleading [12, 16, 17].

There is heterogeneity in the risk of transmission driven by
many variables, including type of sex (receptive and insertive,
vaginal and anal), viral load of the partner, the presence of
genital ulcer disease, male circumcision status, age and sexual
maturity [12–14]. This heterogeneity between partnerships
meant that initial studies of HIV transmission found no corre-
lation between the number of sexual exposures within a part-
nership and HIV transmission [18]. This can be explained by
a majority of HIV serodifferent sexual partnerships involving a
low risk of transmission per act with only a minority of such
partnerships involving a high risk of transmission [16, 17].
The average transmission probability measured from stable
partnerships records many acts with no transmission in low-
risk partnerships and few acts before transmission in high-risk
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(a) (c)

(b) (d)

Figure 1. The relationship between unsuppressed HIV virus, the per act HIV transmission probability and the cost-effectiveness of post-
exposure prophylaxis PEP. (a) The HIV transmission probability as a function of the number of condomless sexual acts in a partnership when
10% of partnerships have a transmission probability per act of 0.1 and 90% of 0.0001. The transmission probability among the 10% of high-risk
partnerships, 90% of low-risk partnerships and all partnerships is shown along with the average transmission probability per act. (b) The aver-
age transmission probability per act and the transmission probability in the current act for the nth condomless sex act in a partnership is shown
when 10% of partnerships have a transmission probability of 0.1 and 90% of 0.0001. (c) The cost-effectiveness of an episode of PEP used
after the first condomless sex act in a partnership as a function of HIV prevalence in the partner pool. The cost in dollars per DALY averted
is shown when treatment coverage has suppressed virus in 34.3%, 72.9% and 85.7% (in the language of UNAIDS targets 70:70:70, 90:90:90
and 95:95:95). The transmission probability per sex act is 0.010009, the mixing parameter m = 1.5, efficacy is 70%, the cost per episode of
PEP is $10, the lifetime cost of HIV treatment is $15,0000 and each new HIV acquisition incurs 20 DALYs. (d) The cost-effectiveness of an
episode of PEP used in the nth condomless sex act within a partnership for three levels of viral suppression.

partnerships, biasing estimates to a lower transmission proba-
bility.

Boily and colleagues [13] found transmission probabili-
ties to be greater 0.0087 for females to males and 0.0019
for males to females in low- and-middle-income countries
(LMICs). There was much heterogeneity in estimates, with
being uncircumcised increasing the probability three- to eight-
fold and an early-stage infection increasing risk by nine-fold
compared to the asymptomatic stage.

A model of transmission is illustrated in Figure 1a where
in 10% of partnerships the transmission probability is 0.1 per
act and in 90% of partnerships it is 0.00001 per act. The
first act has an average transmission probability 0.01009. The
average transmission probability per act falls as acts accumu-
late, after four acts, the average per act transmission probabil-
ity is 0.0087, as observed for female-to-male transmission in
LMICs, and is 0.0019 after 53 acts as observed for male-to-
female transmission in LMICs. Because transmission is occur-
ring early in risky partnerships and not in other partnerships,

the average transmission probability falls as acts increase. The
average transmission probability per current act across part-
nerships falls faster than the average across partnerships for
cumulative acts (Figure 1b); starting at over 0.01, it is around
0.004 after 10 acts and 0.0014 after 20 acts in the partner-
ship.

2.4 Patterns of mixing

The likelihood that a one-time sexual contact is with someone
living with HIV who has an unsuppressed virus is a function
of the proportion of short-lived sexual partnerships among
those virally unsuppressed. This depends on not only the
fraction of the population that is viraemic but also whether
they are more or less likely to be engaged in such partner-
ships, which depends on the number of such partnerships
they form and the pattern of sexual mixing they have with
groups seeking PEP. The value m in Equation (2) weights the
likelihood that a contact is viraemic. If mixing is random, then
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the probability of a new partnership being with someone who
is virally unsuppressed is given by P(1 − s).fv∕F where P(1-s) is
the proportion of the population virally suppressed, fv is the
rate of new partnership formation by those virally suppressed
and F is the mean rate at which all people in the partner pool
form partnerships.

In addition, there is an influence of how people mix sexually
according to social, cultural and demographic variables. It is
likely that those virally unsuppressed have characteristics cor-
related with some of these variables. Patterns of sexual mixing
can vary on a scale from assortative (like with like) through
random, matching the proportion of partnerships created by
a group, to disassortative (like with unlike). Using a parame-
ter, ε, to define the assortativeness of mixing where ε = 0 is
assortative mixing and ε = 1 is random mixing, the likelihood
a partner being viraemic is 𝜀P(1 − s)fv∕F [17]. This allows us
to define m as m = 𝜀fv∕F since the fraction of the population
virally unsuppressed is already included in the numerator of
Equation (2).

2.5 Efficacy of PEP

In the original case-control study where zidovudine was used
for PEP, its efficacy was estimated to be 79% [4], in a sub-
sequent study of non-occupational exposure to HIV among
MSM in Brazil, efficacy seems to have been 88% [19]. In
a review of other clinical studies [1] of 2692 PEP courses,
only one seroconversion is recorded in someone with multiple
high-risk exposures before and after starting PEP. Efficacy will
depend on how soon after exposure PEP is used and whether
the course is completed. In our analyses, we assume a PEP
efficacy of 70% but also look at the influence of greater or
lesser efficacy.

2.6 Costs

In low-income countries, there have been few studies of the
cost of PEP. In a paper modelling, the community availability
of TLD for PEP, PrEP and treatment, Phillips and colleagues
[6] assumed a cost of PEP of $19 based on 3 months of TLD.
This assumed more than 28 days of the drug and did not mea-
sure the costs of delivery. In a pilot study of PEP distribu-
tion by pharmacists in Kenya, the financial cost of PEP to the
provider was $9.34 per client among 162 clients [20].

The costs of treatment vary greatly across countries and
depend on the costs that are included, and for a lifetime of
treatment, the discount rate is assumed. For ease of illustra-
tion, we assume that treatment costs $500 per person per
year and is needed for 30 years, adding to $15,000 for a life-
time. The DALYs associated with an HIV acquisition depend
upon the age at which the infection is acquired, the years of
life lost by those acquiring infection and the disability weight
attached to living with HIV.

3 RESULTS

The cost-effectiveness of PEP when used in the first con-
domless sex of a partnership is illustrated (Figure 1c) as a
function of HIV prevalence for three different treatment lev-
els: 70:70:70, 90:90:90 and 95:95:95. The numbers here rep-

resent the percentage of PLHIV diagnosed, the percentage
of those diagnosed in a treatment programme and the per-
centage of those “on treatment” who are virally suppressed.
These levels equate, respectively, to 34.3%, 72.9% and 85.7%
virally suppressed. PEP is more cost-effective when treatment
coverage is lower, being cost-saving when HIV prevalence is
1% and viral suppression is only 34.3%. At 95:95:95, it only
becomes cost-effective at the $500 per DALY threshold at
27% prevalence. It should be remembered that the relevant
prevalences determining whether PEP is warranted are for
the local partner pool, so even if average treatment coverage
is high, it might still be low in groups from which partners are
selected, such as MSM, sex workers or particular demographic
groups.

The cost-effectiveness of PEP declines as it is used over
more condomless sex acts in a partnership or in later condom-
less sex acts in a partnership. Figure 1d illustrates the cost-
effectiveness of PEP in the nth sex act in a partnership when
HIV prevalence in the partner pool is 20% for the three treat-
ment coverage levels. When 72.9% of PLHIV are suppressed,
the cost-effectiveness for the first sex act is $128/DALY but
it has risen over $500/DALY by the fifth sex act.

This has implications for the design and messaging around
a PEP programme. It is most likely to be cost-effective if PEP
is used by those who have had a one off condomless sex-
ual encounter, or very few condomless sex acts with a new
partner, and not cost-effective if used occasionally by those in
longer-term partnerships. In such partnerships, the use of PEP
in the first few unprotected acts could be cost-effective.

Using the equations, one can explore the sensitivity of
results to parameter values. For example, anchoring on 20%
prevalence, 72.9% viral suppression, m = 1.5, transmission
per act = 0.010009, efficacy of 70%, costs of PEP of $10
per episode, lifetime treatment costs of HIV of $15,000
and 20 DALYs incurred for each HIV acquisition, the cost-
effectiveness of PEP is $128 per DALY. A decrease in preva-
lence to 10% changes this to $1006 per DALY, and an
increase in prevalence to 30% changes it to −$165/DALY.

Impact is a linear function of the number of people using
PEP in the right context. Using the anchor assumptions above,
the number of PEP episodes for the first unprotected acts to
prevent one HIV acquisition is 1756 (so the cost per acquisi-
tion averted is $17,566). PEP use 10,000 times would prevent
5.7 HIV acquisitions.

4 CONCLUS IONS

It can be seen how the local context of HIV prevalence, sexual
mixing, the rapidity with which PEP is accessed, and the costs
of PEP, HIV treatment and the burden of an HIV acquisi-
tion greatly influence whether PEP is cost-effective. Estimates
of unsuppressed virus in potential partners, as illustrated by
Joseph et al. [10], could be used by decision-makers to assess
the value of a PEP programme.

Our findings diverge from Phillips and colleagues [6], who
fitting a complex model to epidemic trends found PEP cost-
effective in most scenarios. Our results allow for an explicit
exploration of the role of parameters, whereas Phillips and
colleagues derive scenarios fitting to quite high levels of HIV
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incidence, largely because the data include studies dating back
to 2017, while incidence has recently fallen sharply in the
region. Their median model estimate for incidence of 0.5%
across both sexes is higher than the current UNAIDS esti-
mates for all countries in the region.

In general, high HIV prevalence or low levels of viral sup-
pression in particular partner groups make a PEP programme
worthwhile. However, to be cost-effective, such a programme
should focus on the first few unprotected sex acts within part-
nerships. For efficacy and impact, making PEP easily accessi-
ble is warranted, but messaging about who will benefit from
PEP should focus on one-time sexual encounters and the first
few condomless sex acts with new partners.
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Abstract
Introduction: In 2023, over 210,000 new HIV acquisitions occurred in Kenya, Mozambique, Nigeria, Uganda and Zambia.
While uptake of oral pre-exposure prophylaxis (oral PrEP) and coverage of voluntary medical male circumcision increased sig-
nificantly over the past decade, post-exposure prophylaxis (PEP) has received less attention and remains an underused HIV
prevention intervention. In 2024, the World Health Organization (WHO) released new guidance emphasizing the need for
timely access to PEP, including through community-based channels and task-sharing to mitigate barriers such as stigma and
ensure timely access. We conducted a comparative analysis of PEP implementation planning to understand how PEP is cur-
rently integrated into HIV prevention programmes, and to identify barriers and opportunities for optimizing the impact of PEP
in the method mix.
Methods: We analysed Global Fund country proposals from Grant Cycle 6 (GC6) (2021−2023) and Grant Cycle 7 (GC7)
(2024−2026) for five countries in Africa with high HIV burden and established PrEP programmes: Kenya, Mozambique, Nige-
ria, Uganda and Zambia. To understand how PEP implementation planning evolved across these two cycles, we used quanti-
tative and qualitative analysis to identify trends. We extracted all PEP activities, coding them by focal population and activity
type.
Results: We found over a five-fold increase in the number of PEP activities in GC7 compared to GC6, where there were
only 10 PEP activities, and an expanded population focus, including people in prisons and pregnant and breastfeeding people.
Proposals increasingly emphasized PEP not only as an intervention for occupational and sexual violence exposures but as
a vital component of comprehensive HIV prevention strategies. Proposals described strategies for increasing access to PEP
through differentiated service delivery models, including community-led and pharmacy-delivered approaches. However, PEP
activities were not well defined, with PEP often included in product lists without articulating product-specific activities to
address barriers or increase access.
Conclusions: All five countries demonstrated an increased focus on PEP from GC6 to GC7. While this reflects an ambition to
expand access to PEP, product-specific activities were not clearly articulated. Practical guidance and tools, as well as focused
cross-country learning to support the operationalization of WHO’s recommendations, will be critical to increasing access and
achieving impact.

Keywords: adolescent girls and young women; combination HIV prevention; differentiated service delivery; key populations;
post-exposure prophylaxis; sub-Saharan Africa
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1 INTRODUCT ION

Despite progress in the HIV response in low- and middle-
income countries, access to HIV prevention remains

inadequate. 1.3 million new HIV acquisitions globally in
2023 demonstrate that not enough people have access to
acceptable, effective prevention [1]. Although programmes
are increasingly scaling pre-exposure prophylaxis (PrEP),
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the focus on post-exposure prophylaxis (PEP) has been
limited.

PEP was recommended by the World Health Organization
(WHO) for occupational exposures in 2006 and then non-
occupational exposures in 2013 [2−5]. WHO released its first
PEP-specific guidelines in 2014 and most recently updated
them in 2024 [6−8]. WHO’s updated guidelines emphasize
the need to support timely access to PEP, with recommen-
dations for task-shifting or sharing and community-based
delivery.

Despite WHO recommendations, there is limited research
on PEP planning and implementation. There is also limited
quantitative data available on use and impact, and no data
tracked through the Global Fund or The President’s Emer-
gency Plan for AIDS Relief (PEPFAR) [9, 10]. Recent modelling
estimating the impact of community PEP in Africa assumed
current PEP use to be negligible [11]. While there is no
data on the total addressable market, studies suggest signifi-
cant unmet need. One study offering HIV prevention through
online pharmacies in Kenya found PEP uptake was over seven
times higher than PrEP uptake, despite the focus of demand
creation on PrEP [12]. The study also found nearly all clients
requested PrEP despite being recently exposed to HIV, sug-
gesting low awareness of PEP [12].

In light of the new WHO guidelines and limited existing
research, there is a need to take stock of how PEP has
been integrated into prevention programmes. Countries are
continuing to invest in PrEP, including differentiated and de-
medicalized service delivery. However, without a clear under-
standing of gaps and needs for PEP implementation, we risk
missing an opportunity to maximize the impact of an interven-
tion already widely available and highly affordable.

To assess trends in PEP implementation planning, we anal-
ysed Global Fund funding requests in Kenya, Mozambique,
Nigeria, Uganda and Zambia. These countries accounted for
16% of new HIV acquisitions and >50% of people who
received PrEP globally in 2023 [1, 9]. All five also have grow-
ing PrEP programmes—the number receiving PrEP increased
by 40% from 2022 to 2023 [1, 9]. Based on increases in
funding for PrEP and access to PrEP Matching Funds—an
investment from the Children’s Investment Fund Foundation
(CIFF) to incentivize PrEP scale-up through the Global Fund—
we anticipate further PrEP expansion [13, 14]. Understand-
ing PEP implementation planning trends within these high-
volume, growing prevention programmes may provide lessons
for nascent markets. By focusing on five countries at the lead-
ing edge of prevention scale-up, we aimed to identify lessons
from PEP implementation planning that can inform HIV pro-
grammes more broadly in the region.

2 METHODS

We analysed publicly available funding requests for Global
Fund Grant Cycle 6 (GC6) (2021−2023) and Grant Cycle
7 (GC7) (2024−2026) from Kenya, Mozambique, Nigeria,
Uganda and Zambia [10]. Global Fund funding requests out-
line activities to be funded within the Global Fund allocation,
serving as implementation plans for the 3-year grant cycle.
Governments develop funding requests through collaborative

Figure 1. Number of PEP activities in funding requests by coun-
try and grant cycle. Abbreviations: GC6, Global Fund Grant Cycle 6;
GC7, Global Fund Grant Cycle 7.

processes involving civil society, key and vulnerable popula-
tions, private sector, donors and technical partners, among
others. While the Global Fund constitutes only a portion of
overall HIV programming, these requests reflect national pri-
orities and provide a basis for analysing implementation plans
through a standard format [15]. The countries included in this
analysis were selected based on their large existing PrEP pro-
grammes and eligibility for the CIFF-Global Fund PrEP Match-
ing Funds [14].

Quantitative analysis evaluated the frequency of PEP-
related activities within prevention modules of each funding
request by extracting unique activities that referenced PEP,
and coding activities by country and grant cycle. PEP activities
were further categorized by type (service delivery, training
and sensitization, commodity procurement, demand creation
and awareness, policy and advocacy) and population. The data
were analysed to obtain a descriptive summary of frequencies,
trends, and differences by country and time period. We did
not include mentions of PEP in other sections of the country
proposals, such as above-allocation requests to focus only on
budgeted activities.

This study was a review of publicly available implementa-
tion plans and did not involve human subjects research.

3 RESULTS

There was an increase in the focus on PEP between grant
cycles, based on the activity count shown in Figure 1. In
GC6, two countries (Nigeria and Uganda) did not include
any PEP activities, while the other three countries (Kenya,
Mozambique and Zambia) each included fewer than five.
Across all five countries, the total number of PEP activities
increased from 10 to 58 (over a five-fold increase) from GC6
to GC7, with the greatest increase in Kenya, from three PEP
activities in GC6 to 25 in GC7, a nearly eight-fold increase.

Qualitative analysis of PEP activities found a broader
population focus in GC7 compared to GC6, shown in Table 1.
In GC6, PEP activities were focused within key population
(KP) interventions, often within post-violence services in
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Table 1. Focal populations for PEP activities by country and grant cycle with example activities

Country Grant cycle Populations Example activity

Kenya GC6 • KPs: SWs, MSM, PWID, TGs, with an additional

specific reference to young KPs

• Healthcare workers

“Proposed activities under this intervention

include Hepatitis B vaccination for

healthcare workers; availability of PEP at all

clinics and health centres; and availability of

personal protective equipment at the facility

level.”

GC7 • KPs: SWs, MSM, PWID, TGs

• People in prisons and other closed settings

• AYP

• Other vulnerable populations: fisherfolk,

serodiscordant couples, truckers

“Capacity building of MSM-led organizations on

digital prevention approaches to improve

demand creation for PrEP and PEP,

event-driven and other new prevention

technologies.”

Mozambique GC6 • KPs: SWs, MSM “Offering post-exposure prophylaxis according

to national standards.”

GC7 • KPs: SWs, MSM, TGP

• People in prisons and other closed settings

• AGYW

• Other vulnerable populations: Truckers, internally

displaced people, seasonal workers

“Screening, testing and treatment of

asymptomatic STIs, including periodic

serological testing for syphilis infection,

delivery of cervical and anal cancer

screening and linkages, emergency

contraception, and PEP.”

Nigeria GC6 N/A—No PEP activities in GC6

GC7 • KPs: SWs, MSM, TG, PWID

• People in prisons and other closed settings

“Develop national prevention strategies, plans

and programmes for access and uptake of

HIV prevention tools including PrEP (various

modalities) and PEP.”

Uganda GC6 N/A—No PEP activities in GC6

GC7 • KPs: SWs, PWID

• AGYW

• Pregnant and breastfeeding people

“The country will also invest in provision of

post-violence counselling, referrals and

linkages to PEP, clinical investigations, legal

services, medical management, clinical care,

and psychosocial support.”

Zambia GC6 • KP: SWs, MSM, PWID, TGs

• AYP

“Services at one stop centres include: HIV

testing, emergency contraceptive, PEP and

linkage to legal support for sexual violence

victims, medical & surgical care with referral

legal services for physically

traumatized/assaulted victims, counselling to

victims for relationships and psychosocial

support.”

GC7 • KPs: SWs, MSM, PWID, TGs

• People in prisons and other closed settings

• AYP

• Pregnant and breastfeeding people

• Other vulnerable populations: mobile populations,

miners, truck drivers, orphans and vulnerable

children, people with disabilities

“Build capacity of prisons HCWs and staff on

delivery of prisoner-friendly PrEP and PEP

services.”

Note: Between grant cycles, there was a notable shift in activity type, moving towards broader integration of PEP into combination prevention
packages, as shown in Figure 2. In GC6, PEP activities focused primarily on training, service delivery and commodity procurement. GC7 pro-
posals demonstrated more structured, integrated approaches to implementation planning. For example, activities included key aspects for PEP
delivery, such as demand creation, sensitization, and policy and advocacy. In GC7, PEP and PrEP were more frequently mentioned together,
with both Kenya and Zambia including PEP alongside nearly every PrEP mention.
Abbreviations: AGYW, adolescent girls and young women; AYP, adolescents and young people; GC6, Global Fund Grant Cycle 6; GC7, Global
Fund Grant Cycle 7; KPs, key populations; MSM, men who have sex with men; PEP, post-exposure prophylaxis; PrEP, pre-exposure prophylaxis;
PWID, people who inject drugs; SWs, sex workers; TGs, transgender people.
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Figure 2. PEP activity type by grant cycle. Notes: Service delivery refers to the direct provision or offer of PEP. Training refers to capacity
building and/or training provision to providers. Commodities refers to commodity procurement. Sensitization refers to providing information
and education and building awareness to lay people, peers and/or healthcare providers who do not offer PEP but would link end users to
PEP services. Demand creation refers to activities focused on generating demand for PEP. Policy and advocacy refers to activities to develop
policies, strategies, plans or management structures to support PEP delivery. Abbreviations: GC6, Global Fund Grant Cycle 6; GC7, Global
Fund Grant Cycle 7.

drop-in centres or one-stop-shops. In GC7, new popula-
tion groups were included in PEP-related activities. Kenya,
Mozambique, Nigeria and Zambia included PEP activities
for people in prisons and other closed settings. Uganda and
Zambia included PEP for pregnant and breastfeeding people.
Kenya, Mozambique and Zambia included PEP activities in
prevention packages for a range of “other vulnerable popu-
lations,” including fisherfolk, serodiscordant couples, truckers
and mobile populations. PEP programming in GC7 also had
a stronger focus on interventions for adolescent girls and
young women or adolescents and young people, with four
countries (Kenya, Mozambique, Uganda and Zambia) including
these populations in GC7 versus only two in GC6 (Kenya and
Zambia). Uganda was the only country that did not include
any PEP-related activities in their package of services for men
who have sex with men or transgender people in GC7, despite
including a range of PrEP-related activities for this population.

4 D ISCUSS ION

This analysis aimed to assess Global Fund PEP implemen-
tation planning across five countries with large, growing
PrEP programmes. We observed a significant increase in
the focus on PEP between grant cycles, across three dimen-
sions investigated: number of PEP activities, populations and
activity type. In GC7, PEP was treated as one intervention
among a growing portfolio of prevention options and was
often listed alongside various PrEP products. In contrast,
GC6 PEP activities were primarily grouped within packages
of care for post-violence services or occupational exposures
but not broader prevention packages. Increased focus on
PEP alongside other PrEP products suggests that PEP may
be benefiting from the growing commitment to expanding
choice in prevention. This aligns with emerging themes in the
literature—several recent studies investigated preferences or
choice of PEP alongside PrEP options [11, 16−18].

Despite the increase in PEP-related activities, few activi-
ties addressed product-specific barriers or needs. While some
activities referenced linkages between PEP and PrEP at a high

level, funding requests did not clearly articulate the role of
PEP in prevention packages. This aligns with a recent anal-
ysis of PEP policies across eight sub-Saharan African coun-
tries, which found gaps and inconsistencies in how PEP is
included in guideline and policy documents [19]. No country
included the concept of “PEP-in-pocket” or referenced PEP as
a prevention option among people with infrequent exposures
in their funding requests, suggesting that these concepts have
not been translated from research into implementation.

This analysis has key limitations. First, although Global
Fund funding requests are developed collaboratively to reflect
country priorities, they may not capture the full scope of
programming in the country. Interventions funded by govern-
ments or other donors may be omitted from Global Fund
funding requests to avoid duplication. Second, while fund-
ing requests are reviewed and approved by the Global Fund,
activities may shift during implementation. This analysis did
not evaluate how PEP activities were executed. This analy-
sis also did not assess the budget allocated towards PEP—
this is an area for future research. Next, although funding
requests used a template that facilitated comparison across
countries, some elements of the funding requests were flex-
ible. For example, some countries grouped KP activities in
a single module, while others included separate modules for
each KP group. Grouping KP activities might result in fewer
mentions of PEP but does not necessarily indicate lower pri-
oritization. Finally, there is a critical gap in quantitative data
on PEP use and no data available on PEP uptake from GC6
through the Global Fund. In addition, to date, countries have
not set PEP targets as part of Global Fund implementation
planning. Although PEP is referenced as part of prevention
packages in Global Fund guidance, there are no PEP-specific
indicators included in the Global Fund’s core list of indica-
tors for HIV [20]. In 2023, both PEP and PrEP are listed
as “HIV programme essentials” in Global Fund guidance for
the first time, requiring countries to outline implementation
progress [21]. However, the absence of PEP data presented
in GC7 funding requests suggests there may be country-level
data gaps and with no Global Fund indicator for PEP use, it
is unclear whether this data will be reported in the future.
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Similarly, there is no PEP data reported globally through
UNAIDS or PEPFAR.

Without further analysis of other variables that impact PEP
implementation, including budget, geographical coverage and
targets, it is not possible to map the full scope of PEP pro-
gramming across these countries. Moreover, with major shifts
in foreign aid, including PEPFAR funding cuts, we may see
greater variance in activities included in funding requests and
interventions implemented, as governments prioritize immedi-
ate gaps. Even if a greater focus on PEP in funding requests
translates to increased funding for PEP in this grant cycle,
questions remain on sustainability amidst shrinking global
health investments. In this context, PEP access may be more
important than ever with treatment disruptions and reduced
access to PrEP.

Despite limitations, this analysis highlights several clear
implications and recommendations. First, PEP indicators
should be included within the minimum set of HIV preven-
tion indicators, guided by WHO’s consolidated guidelines
on person-centred HIV strategic information, to support
improved data visibility [22]. Programmes should also con-
sider setting targets for PEP alongside planning for expanded
access through differentiated service delivery, including
community-based delivery. Similarly, donors should include
PEP indicators and targets in performance monitoring frame-
works. While country-specific implementation approaches will
be critical, countries should also prioritize rapid evaluation
of emerging data from pilots and other studies on the role
of PEP within prevention portfolios, considering options like
“PEP-in-pocket” as the focus on PEP grows beyond occupa-
tional exposures and sexual assault. Finally, with increasingly
constrained funding, low-resource strategies for PEP scale-up
are more critical than ever. This may include integrating
PEP into self-care packages and the use of HIV self-tests to
reduce provider burden and policy changes to permit PEP
distribution among lower provider cadres.

5 CONCLUS IONS

All five countries analysed showed an increased focus on PEP
in their Global Fund applications. While this reflects the grow-
ing ambition to expand access, product-specific needs are not
clearly articulated, suggesting the role of PEP within HIV
prevention is not yet clearly understood or translated from
research to implementation planning. Further evidence gener-
ation to define the added value of PEP and its optimal role
within the prevention method mix can support countries in
increasing access and impact more effectively. While choice-
focused, portfolio-based approaches are essential for ensur-
ing person-centred services, it is equally important to iden-
tify and address barriers to timely PEP access, as well as to
create demand and clearly communicate its benefit. Practical
guidance and tools, as well as focused cross-country learning
to support the operationalization of WHO PEP recommenda-
tions, will be critical to addressing gaps and achieving impact
to reduce new HIV acquisitions. Global organizations, such as
the Global Fund and PEPFAR, should also consider strength-
ening data systems on PEP use to better understand need,
coverage and impact.
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Abstract
Introduction: In Eswatini, HIV incidence among adolescent girls and young women (AGYW), aged 15–24 years, is 10 times
that of their male peers. Despite the World Health Organization’s 2014 recommendation for post-exposure prophylaxis (PEP)
to be available for all HIV exposures, it has been underutilized among youth. PEP is an effective prevention method, and a bet-
ter understanding of the characteristics, risk factors and behaviours that are associated with PEP awareness, as a precursor
to effective use, is needed.
Methods: Using data from the 2022 Eswatini Violence Against Children and Youth Survey, we used logistic regression models
to explore the relationships between PEP awareness and a set of hypothesized explanatory variables among AGYW aged
13–24 years who had ever had sex (N = 2648). Explanatory variables included socio-demographic characteristics, sexual risk
factors and sexual health behaviours.
Results: A slight majority (57.3%) of AGYW who had ever had sex were aware of PEP as an HIV prevention method. PEP
awareness increased with age (aOR 1.1, 95% CI 1.0, 1.1) and was higher among AGYW who had a sexual partner whose
age was 5 or more years older in the past 12 months (aOR 1.4, 95% CI 1.1, 1.9), those who had ever taken part in an
HIV prevention programme (aOR 1.6, 95% CI 1.2, 2.3) and those who had ever heard of pre-exposure prophylaxis (aOR 8.1,
95% CI 6.4, 10.2). Participants who were ever married or partnered (aOR 0.7, 95% CI 0.5, 1.0) and those who engaged in
inconsistent condom use with non-spouse/main partner or multiple partners in the past 12 months (aOR 0.8, 95% CI 0.6,
1.00) had lower odds of knowing about PEP in the adjusted model.
Conclusions: We identified sub-optimal PEP awareness among Swazi AGYW who had ever had sex. Our findings suggest
that engagement in HIV prevention programmes increased PEP awareness and that knowing about pre-exposure prophylaxis
(PrEP) was associated with PEP awareness. Future efforts could include tailored PEP awareness activities and campaigns to
resonate with AGYW at elevated risk of HIV and integration of PEP education into routine sexual and reproductive service
delivery and school-based HIV curriculum.
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1 INTRODUCT ION

Despite progress in addressing the HIV epidemic, we are not
on track to end HIV as a public health threat by 2030 [1].
To reach this goal, we must achieve fewer than 370,000 new
HIV acquisitions per year by 2025. In 2022, there were 1.3
million new acquisitions, including 210,000 among adolescent
girls and young women (AGYW) aged 15–24 years [2, 3]. In
sub-Saharan Africa, AGYW account for 63% of HIV acquisi-
tions and are three times more likely to acquire HIV than
their male peers [2].

In Eswatini, new HIV acquisitions have declined but inci-
dence among AGYW has fallen less rapidly [4, 5]. Women
aged 15–24 are nearly 10 times more likely to acquire HIV
than men of the same age (incidence of 1.63 per 1000 vs.
0.17 per 1000, respectively) [5]. This context is challenging as
43% of the population is under 18, and high HIV acquisition
rates among AGYW threaten effective epidemic control [6].

Awareness of and access to HIV prevention options for
those at risk, especially AGYW, are crucial for reducing new
acquisitions. Post-exposure prophylaxis (PEP) for HIV was first
introduced in the late 1980s for occupational exposure [7]. In
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2014, the World Health Organization updated its guidelines
to recommend PEP for all HIV exposures and for all popula-
tion groups, including adolescents [8].

PEP is currently the only available method that can pre-
vent HIV acquisition following an exposure. An estimated 40%
of all new acquisitions in eastern and southern Africa occur
among those at medium or low risk [9]. For these lower-risk
individuals, PEP may be a more personally relevant and cost-
efficient HIV prevention method than daily oral PrEP [10].
PEP, as opposed to condoms, is also a user-controlled preven-
tion method, rather than partner-controlled, and can be used
relatively discretely. Both are important features for AGYW,
who may struggle to negotiate condom use and who are often
at greater risk of sexual violence [11, 12]. A cluster random-
ized trial in Uganda and Kenya found that, when given a
choice in prevention services, 58% of participants chose PEP
at one point during the follow-up period and that having this
choice contributed to a 27.5% increase in antiretroviral-based
prevention coverage [13].

Despite these relative advantages, the limited research to
date has found low awareness and use of PEP among youth
in sub-Saharan Africa [14, 15]. Initial analysis of the 2022
Eswatini Violence Against Children and Youth Survey found
that less than half (40.4%) of AGYW had heard of PEP [16].
Those who had ever experienced any forced or pressured sex
had greater PEP awareness (59%). While awareness does not
equate to use, multiple theories of health promotion high-
light the importance of knowledge or awareness of a par-
ticular health behaviour in determining the adoption of that
behaviour [17, 18]. In practice, interventions that incorporate
awareness-raising methods have also been shown to increase
PEP use [19]. This analysis aims to understand the factors
associated with PEP awareness among AGYW in Eswatini to
inform strategies to raise awareness and, ultimately, increase
effective PEP utilization. We hypothesize that PEP aware-
ness may differ based on key socio-demographic characteris-
tics, and that sexual risk factors and health-seeking behaviours
may be positively associated with PEP awareness.

2 METHODS

2.1 Dataset

We conducted a secondary analysis of select variables from
the 2022 Eswatini Violence Against Children and Youth
Survey (VACS), a nationally representative cross-sectional,
household-based survey conducted from April to August 2022
to assess experiences of violence and HIV risk behaviours
and health outcomes among adolescents and young peo-
ple (aged 13–24 years). Full details of the sampling frame,
design, eligibility criteria, recruitment and consenting proce-
dures are available elsewhere [16]. The survey used a three-
stage cluster sampling approach, selecting geographic subdi-
visions as primary sampling units (PSUs). Households within
these selected PSUs were listed and pre-screened for eligi-
bility. Twenty to thirty pre-screened households in each PSU
were selected and one eligible participant per household was
randomly selected to participate in the survey. Eligible partic-
ipants had to be residents of the selected household. Data
were collected through an interview-administered question-

naire covering socio-demographics; experiences of physical,
sexual and emotional violence; sexual history and risk-taking
behaviours; and service seeking and use.

2.2 Ethics and consent

This study was approved by the U.S. Centers for Disease
Control and Prevention, Columbia University, and Eswatini
Health and Human Research institutional review boards (see
45 C.F.R. part 46; 21 C.F.R. part 56) and followed World
Health Organization’s recommendations on ethics and safety
in research on violence against women. Procedures included
a youth-friendly consent process. Data collectors received
robust training in responding to disclosures of violence includ-
ing referral procedures for post-violence services. A series of
checks were in place to ensure the confidentiality and privacy
of participants [20, 21].

2.3 Measures

2.3.1 Outcome variable

PEP awareness was assessed with the question: “When a per-
son who is HIV-negative takes pills for 28 days after a sin-
gle exposure to reduce their chances of getting HIV, this is
called post-exposure prophylaxis or PEP. Have you heard of
PEP before now?”. Those who responded “yes” were consid-
ered to be aware of PEP, while those responding “no” or “don’t
know” were considered to be unaware of PEP.

2.3.2 Explanatory variables

Socio-demographic characteristics included age, education
level, marital status and HIV status. Age was measured contin-
uously as age at last birthday. Level of education was assessed
based on the highest level of school in which the participant
was currently enrolled (for those in school) or had completed
(for those out of school) and dichotomized into those cur-
rently enrolled or who completed primary or less, and those
who were enrolled or completed secondary and higher. Mar-
ital status was dichotomized as either ever married or living
together or never married or living together as if married.
Participants who either self-reported a prior positive HIV test
or tested positive during the survey-facilitated HIV test were
considered HIV positive. Participants who either reported a
negative HIV status and refused a survey-facilitated HIV test
or who had a negative survey-facilitated HIV test were con-
sidered HIV negative.

Sexual risk factors included ever having engaged in trans-
actional sex, having multiple sex partners in the prior 12
months, inconsistent condom use, having experienced sexual
violence and having a recent sex partner with unknown HIV
status. Participants were asked if they ever entered into a
sexual relationship with someone “mainly in order to get
things that you need such as money, gifts, or other things
that are important to you?”. All participants who responded
affirmatively were considered to have engaged in transac-
tional sex. Participants were coded as having had multiple
sex partners if they reported more than one sexual partner
in the 12 months preceding the survey and as having an
age-disparate sex partner if any of their three most recent
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sexual partners were 5 or more years older than them.
Among unmarried participants, inconsistent condom use was
coded as never or sometimes using a condom in the past 12
months. Among married/partnered participants, inconsistent
condom use was endorsed if the participant had more than
one sexual partner (i.e. other sexual partners in addition
to their spouse/partner), and never or sometimes used a
condom in the past 12 months. Those who endorsed ever
experiencing unwanted sexual touching, unwanted forced sex,
pressured sex or physically forced sex were considered to
have experienced sexual violence. Participants were coded as
having had a sex partner with unknown HIV status if they
reported not knowing the HIV status of any of their sexual
partners in the 12 months prior to the survey.

Sexual health behaviours included HIV testing, sexually
transmitted infections (STIs) diagnosis or symptoms, HIV pre-
vention programme participation and access to family plan-
ning services. Previous HIV testing was measured by a sin-
gle question asking participants if they had ever been tested
for HIV. Participants were asked if they ever tested positive
for a series of STIs (syphilis, gonorrhoea, chlamydia, herpes
or genital warts) or if they ever had symptoms of an STI
which included unusual discharge, unexplained genital sores or
bumps and pain when urinating. Those who reported either
a positive STI test or STI symptoms were coded as having
had an STI diagnosis or symptom. HIV prevention programme
participation was assessed with a single survey item designed
in consultation with in-country stakeholders and included a
list of all known PEPFAR or Global Fund-funded HIV preven-
tion programmes that primarily supported AGYW. Response
options included: Insika ya Kusasa, Likusasa Ngeletfu, Phila
Unotse, Stepping Stones and DREAMS on Wheels. Partici-
pants who reported having ever taken part in at least one of
these programmes were considered to have participated. Par-
ticipants were asked if they or their most recent sex partner
used any method to delay or avoid getting pregnant. Those
who indicated the use of male sterilization, female steriliza-
tion, intrauterine device, injectable, implant, oral contraceptive
pill or diaphragm were considered to have accessed a fam-
ily planning service given all these methods are provided by
a healthcare worker.

2.4 Analytic procedures

This analysis was conducted among a sub-sample of VACS
participants and included all respondents who provided con-
sent to participate in the survey, were female and had
reported ever having had sex (n = 2648), which was 41%
of the total sample. We assessed awareness of PEP and our
hypothesized predictors and checked for co-linearity between
explanatory variables. We estimated the bivariate relationship
between explanatory variables and PEP awareness using Pear-
son chi-square and t-tests, as appropriate. Finally, we fit a
multi-variate logistic regression model to examine the asso-
ciation between PEP awareness and socio-demographic char-
acteristics, sexual risk factors and sexual health behaviours.
Adequate model fit was assessed using a version of the
Hosmer−Lemeshow test appropriate for complex survey data
[22]. Listwise deletion was used to account for missing data
which was limited to 0.0−2.3% of items included. All analyses

Table 1. Descriptive statistics of socio-demographic character-

istics, and sexual risk factors and health behaviours among

adolescent girls and young women aged 13–24 who had ever

had sex in Eswatini, 2022 Eswatini Violence Against Children

and Youth Survey (N = 2648)

N (mean/

weighted %) [95% CI]

Socio-demographic characteristics

Age (range: 13–24) 2648 (20.5) [20.4, 20.6]

Secondary or higher schooling 2306 (87.3) [85.6, 88.9]

Ever married/partnered 347 (12.8) [11.3, 14.5]

Age disparatea relationship (past

12 months)

646 (25.7) [23.4, 28.0]

HIV-positive status 291 (10.6) [9.3, 12.1]

Sexual risk factors

Ever engaged in transactional sex 198 (6.8) [5.6, 8.2]

Multiple sex partners (past

12 months)

185 (7.4) [6.3, 8.7]

Inconsistent condom use (past

12 months)

1078 (45.8) [43.2, 48.4]

Ever experienced sexual violence 331 (13.4) [11.6, 15.5]

Does not know sexual partner

HIV status (past 12 months)

543 (23.1) [21.0, 25.4]

Sexual health behaviours

Previously had tested for HIV 2574 (97.0) [96.0, 97.8]

Ever diagnosed or symptomatic

of STI

326 (12.5) [10.7, 14.6]

Ever taken part in an HIV

prevention programme

430 (17.3) [15.1, 19.7]

Accessed family planning services

in past 12 months

751 (31.8) [29.2, 34.4]

Had heard of PEP 1528 (56.7) [53.5, 59.8]

Had heard of PrEP 1882 (70.5) [67.8, 73.1]

Abbreviations: PEP, post-exposure prophylaxis; PrEP, pre-exposure
prophylaxis; STI, sexually transmitted infection.
aSexual relationship with someone 5 or more years older.

accounted for the VACS complex survey design. All analyses
were run in StataNow SE/18.5.

3 RESULTS

The mean age of AGYW who had ever had sex was 20.5 years
with the majority of them having completed or enrolled in sec-
ondary school or higher (87.3%) (Table 1). Slightly over 1 in
10 (12.8%) were married or partnered. In the past 12 months,
one-quarter (25.7%) had been in a sexual relationship with
someone 5 or more years older, and 10.6% were self-reported
or tested as HIV positive. A minority, 6.8%, had ever engaged
in transactional sex. Just under 1 in 10 (7.4%) had had mul-
tiple sex partners and had ever experienced sexual violence
(13.4%). Almost half (45.8%) had engaged in inconsistent con-
dom use. About one quarter (27.0%) had a sexual partner
of unknown or HIV-positive status in the prior 12 months.

52

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26486/full
https://doi.org/10.1002/jia2.26486


Laterra A et al. Journal of the International AIDS Society 2025, 28(S1):e26486
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26486/full | https://doi.org/10.1002/jia2.26486

Table 2. Socio-demographic characteristics, and sexual risk factors and health behaviours among adolescent girls and young

women aged 13–24 who had ever had sex in Eswatini, by awareness of PEP, 2022 Eswatini Violence Against Children and Youth

Survey (N = 2648)

Has heard of PEP

No Yes Total

n

%/mean

(SD) [95% CI]

%/mean

(SD) [95% CI]

%/mean

(SD) [95% CI] p

Socio-demographic characteristics

Age (range: 13–24) 2644 20.1 (2.6) [19.9, 20.3] 20.8 (2.4) [20.7, 21.0] 20.5 (2.5) [20.4, 20.7] <0.001

Secondary or higher

schooling

2641 84.8 [81.9, 87.3] 89.5 [87.3, 91.4] 87.5 [85.7, 89.0] 0.006

Ever married/partnered 2633 12.1 [10.0, 14.6] 13.3 [11.3, 15.6] 12.8 [11.3, 14.5] 0.466

Age disparatea relationship

(past 12 months)

2386 23.0 [19.9, 26.3] 27.6 [24.7, 30.7] 25.6 [23.4, 28.0] 0.035

HIV-positive status 2625 9.0 [7.3, 11.0] 11.8 [10.0, 13.9] 10.6 [9.3, 12.1] 0.029

Sexual risk factors

Ever engaged in transactional

sex

2626 6.5 [4.7, 8.7] 7.1 [5.6, 8.9] 6.8 [5.6, 8.3] 0.606

Multiple sex partners (past

12 months)

2391 7.2 [5.6, 9.2] 7.6 [6.1, 9.4] 7.4 [6.3, 8.7] 0.776

Inconsistent condom use

(past 12 months)

2366 47.8 [44.4, 51.3] 44.4 [40.8, 48.0] 45.8 [43.2, 48.5] 0.171

Ever experienced sexual

violence

2642 13.7 [11.1, 16.8] 13.0 [10.8, 15.7] 13.3 [11.5, 15.4] 0.722

Does not know sexual

partner HIV status (past

12 months)

2358 25.6 [22.4, 29.1] 21.3 [18.6, 24.3] 23.1 [21.0, 25.4] 0.048

Sexual health behaviours

Previously had tested for HIV 2643 94.7 [92.7, 96.3] 98.9 [98.0, 99.4] 97.1 [96.0, 97.9] <0.001

Ever diagnosed or

symptomatic of STI

2644 11.0 [8.5, 14.1] 13.7 [11.4, 16.4] 12.5 [10.7, 14.6] 0.136

Ever taken part in HIV

prevention programme

2639 12.3 [9.7, 15.4] 21.1 [18.1, 24.4] 17.3 [15.1, 19.7] <0.001

Accessed family planning

services (past 12 months)

2391 28.4 [24.7, 32.4] 34.2 [30.8, 37.8] 31.8 [29.2, 34.4] 0.027

Ever heard of PrEP 2640 47.5 [43.9, 51.2] 88.1 [85.8, 90.1] 70.5 [67.8, 73.1] <0.001

Abbreviations: CI, confidence interval; PEP, post-exposure prophylaxis; PrEP, pre-exposure prophylaxis; STI, sexually transmitted infection.
aSexual relationship with someone 5 or more years older.

Almost all AGYW (97.0%) had ever tested for HIV and more
than 1 in 10 (12.5%) had ever been diagnosed with or symp-
tomatic of an STI. Almost one in five AGYW (17.3%) had taken
part in an HIV prevention programme. In the past 12 months,
one in three (31.8%) had accessed family planning services.
Over half (56.7%) had heard of PEP and the majority (70.5%)
had heard of PrEP.

At the bivariate level, PEP awareness increased with age
(p<0.001), and was greater for those who were enrolled or
completed secondary school or higher (p = 0.006), were in
a sexual relationship in the last 12 months with a partner
at least 5 years older (p = 0.035), were living with HIV (p
= 0.029), had previously tested for HIV (p<0.001), had ever
taken part in an HIV prevention programme (p<0.001) and

had accessed family planning services in the past 12 months
(p = 0.027). AGYW who did not know the HIV status of a
sexual partner in the past 12 months were less likely to have
heard of PEP (p = 0.048) (Table 2).

After adjusting for all other demographic characteristics,
sexual risk factors and sexual health behaviours, PEP aware-
ness was positively associated with participant’s age (aOR 1.1,
95% CI 1.0, 1.1), and engagement in age-disparate sexual rela-
tionships in the past 12 months (aOR 1.4, 95% CI 1.1, 1.9).
Those who had ever taken part in an HIV prevention pro-
gramme (aOR 1.6, 95%CI 1.2, 2.3) and those who had ever
heard of PrEP (aOR 8.1, 95% CI 6.4, 10.2) had significantly
higher odds of having heard about PEP (Table 3). AGYW who
were ever married or partnered (aOR 0.7, 95% CI 0.5, 1.0)
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Table 3. Adjusted odds ratios of PEP awareness by socio-demographic characteristics, and sexual risk factors and health

behaviours among adolescent girls and young women aged 13–24 who had ever had sex in Eswatini, 2022 Eswatini Violence

Against Children and Youth Survey (N = 2301)

aOR 95% CI p-value

Socio-demographic characteristics

Age (range: 13–24) 1.1 [1.0, 1.1] 0.046

Secondary or higher schooling 1.1 [0.8, 1.5] 0.732

Ever married/partnered 0.7 [0.5, 1.0] 0.050

Age disparatea relationship (past 12 months) 1.4 [1.1, 1.9] 0.009

HIV-positive status 1.2 [0.8, 1.7] 0.418

Sexual risk factors

Ever engaged in transactional sex 1.1 [0.7, 1.8] 0.722

Multiple sex partners (past 12 months) 1.1 [0.7, 1.6] 0.744

Inconsistent condom use (past 12 months) 0.7 [0.6, 0.9] 0.004

Ever experienced sexual violence 1.2 [0.8, 1.7] 0.426

Does not know sexual partner’s HIV status (past 12 months) 1.0 [0.8, 1.4] 0.884

Sexual health behaviours

Previously had tested for HIVa 1.1 [0.5, 2.9] 0.787

Ever diagnosed or symptomatic of STI 1.2 [0.8, 1.7] 0.346

Ever taken part in HIV prevention programme 1.6 [1.2, 2.3] 0.004

Accessed family planning services (past 12 months) 1.1 [0.8, 1.4] 0.687

Ever heard of PrEP 8.1 [6.4, 10.2] <0.001

Intercept 0.1 [0.02, 0.31] <0.001

Model fit, F-adjusted test statistic (p) 0.411 (0.929)

Abbreviations: CI, confidence interval; PEP, post-exposure prophylaxis; STI, sexually transmitted infection.
aSexual relationship with someone 5 or more years older.

and those who engaged in inconsistent condom use (aOR 0.7,
95% CI 0.6, 0.9) had significantly lower odds of hearing about
PEP.

4 D ISCUSS ION

The study assessed PEP awareness and its associations with
socio-demographic characteristics, sexual risk factors and sex-
ual health behaviours among AGYW in Eswatini who had
ever had sex. While PEP awareness does not guarantee effec-
tive use, it is a necessary precursor to timely access among
those who might benefit. Our results demonstrate that PEP
awareness is relatively high among this population (57.3%),
compared to lower rates of 24% and 25% among university
students in South Africa and Nigeria [14, 15]. A qualitative
study in western Kenya found that even those aware of PEP
lacked a full understanding of the method [23]. Beyond the
African continent, PEP awareness varies. In Australia, 21%
of university students knew of PEP and a pooled analysis
of men who have sex with men found 60% awareness [24,
25]. Although knowledge among AGYW in Eswatini is higher
than in some studies, greater awareness is crucial in a con-
text of persistently high incidence and disproportionate risk.
Increased awareness of PEP as an available HIV prevention
method must be complemented by accurate knowledge of
how to access and use PEP effectively. The VACS study found

that only about two-thirds 68.9% of females aware of PEP
knew that it must be started within 72 hours [16].

The fully adjusted model indicates that PEP awareness
increases with age and is higher among those in age-disparate
relationships, who had ever participated in HIV prevention
programming and who were aware of PrEP. The relation-
ship between HIV prevention programme participation and
PEP awareness is promising, supporting the theory that such
programmes enhance knowledge of HIV prevention methods.
One notable initiative, the Determined, Resilient, Empowered,
AIDS-free, Mentored and Safe (DREAMS) programme, has
been implemented in approximately 60% of Eswatini’s sub-
regions since 2016 and includes educational content to PEP.
This may explain the positive relationship between programme
participation and PEP awareness.

Even though we found that, in general, knowledge of PEP
was lower than knowledge of PrEP among this population, it
was encouraging that PrEP and PEP awareness were posi-
tively associated. In Eswatini, counselling on PrEP is provided
through a variety of service delivery points including HIV
testing services, antenatal care clinics and family planning
clinics. At these sites, healthcare workers are often trained to
identify clients who might benefit from PrEP, counsel or offer
PrEP, and in some cases initiate PrEP and provide ongoing
support for PrEP use. These investments in PrEP integration
may explain why knowledge of PrEP is greater than knowl-
edge of PEP among this population and underscores the
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importance and value of providing HIV prevention counselling
that informs clients about all available prevention methods,
including both PrEP and PEP, to promote optimal choice.
Interestingly, inconsistent condom use among non-spouse
or multiple partners was associated with a lower likeli-
hood of PEP awareness, which could benefit from further
investigation.

While our bivariate analysis identified positive associa-
tions between PEP awareness and school attainment, HIV-
positive status, and receipt of HIV testing and family plan-
ning services, these associations were not present in the fully
adjusted model, suggesting they are attenuated by other fac-
tors. Bivariate analyses also indicated a negative relation-
ship between PEP awareness and having a partner with an
unknown HIV status, possibly because these participants are
less engaged in conversations about HIV and HIV prevention
strategies than those who understand their partner’s status.
Neither the bivariate nor multivariate analyses found evidence
of an association between PEP awareness and marital sta-
tus, engagement in transactional sex, a recent history of multi-
ple sex partners, lifetime experience of sexual violence, or STI
diagnosis or symptoms.

Engagement in transactional sex, having multiple recent or
concurrent sex partners and having partners with unknown
HIV status have all been associated with increased risk of HIV
acquisition among AGYW [26–29]. The lack of or negative
associations between these factors and PEP awareness iden-
tified in both the bivariate and multivariate analyses suggests
that PEP awareness-building activities and campaigns may
benefit from differentiated PEP-related messages for distinct
potential user segments. Key messages could present PEP as
an appropriate method for a variety of users including those
engaged in transactional sex, those with multiple sex partners,
and in sexual relationships with partners with unknown HIV
status. Highlighting situations in which PEP might be indicated
may help AGYW at risk view PEP as personally relevant and
incorporate it as an HIV prevention strategy.

The lack of association between STI diagnosis and treat-
ment in the bivariate and multivariate analyses and between
HIV-positive status, previous HIV testing and receipt of fam-
ily planning services in the multivariate analysis varied from
other prior studies which identified HIV testing as a consis-
tent predictor of higher PEP awareness among youth [14, 15].
These findings suggest that there may be missed opportuni-
ties to reach potential PEP users who could be addressed
by better integrating PEP awareness building into other sex-
ual and reproductive health services such as HIV testing,
STI diagnosis and treatment, family planning services and, for
AGYW living with HIV, in care and treatment services as a
potential prevention option for their HIV-negative partners.
Eswatini provides free HIV testing services, that allow youth
age 12 and above to access testing services in both commu-
nity and facility settings without requiring parental consent.
This includes supporting HIV self-testing through pharmacies
and HIV self-testing booths. Raising awareness of and linkages
to PEP through this strong platform may be an efficient and
effective strategy to reach youth.

We had hypothesized that those experiencing sexual vio-
lence may have a greater awareness of PEP if they sought
services and were counselled on, and perhaps provided with,

PEP but no such association was observed, perhaps because
post-violence service seeking is quite low [16]. These find-
ings suggest that integration of PEP awareness building into
violence-prevention approaches and PEP counselling into all
post-violence services, given that those who experience phys-
ical violence are often at greater risk of sexual violence, may
be a priority area of focus to increase PEP awareness among
this vulnerable population. Likewise, the lack of association
between level of schooling and PEP awareness in the mul-
tivariate model may suggest that there is an opportunity to
better integrate PEP awareness into existing or future school-
health or comprehensive sexuality education curricula.

AGYW-related HIV and other sexual and reproductive
health prevention programmes have not been scaled to meet
the need [30], and only a relatively modest proportion of this
sample reported ever having participated in an HIV preven-
tion programme (17.3%). This means that leveraging other
service delivery platforms that reach AGYW such as clinical,
pharmacy and education services is a key strategy to expand
coverage of PEP education and, ideally, use.

Efforts to increase PEP awareness, knowledge and acces-
sibility in a timely manner could be strengthened by adopt-
ing complementary, evidence-based strategies such as
community-based access and task-shifting PEP provision to
lay health workers or community-led organizations to ensure
PEP is easily available and accessible in a timely manner to
those who might need it [13, 31]. Initial studies point to the
importance not just of awareness but of PEP availability at
a variety of community- and facility-based delivery points
and PEP support services such as hot-lines [19]. Future
research is needed to better understand effective strategies
to increase awareness of PEP among young people, and
how to translate that awareness into effective use, including
formative and mixed-method studies that aim to identify how
AGYW prefer to access PEP and be supported in their PEP
use.

4.1 Strengths and limitations

To our knowledge, this is the first study to examine PEP
awareness among a nationally representative sample of
AGYW in Africa, and the first analysis of PEP awareness in
Eswatini. These exploratory findings can inform the design
of PEP communication campaigns and other social behaviour
change strategies to increase awareness, and use of PEP
among this high-need group. They also lay the groundwork for
understanding barriers and best practices to increase aware-
ness and uptake of PEP, including future analyses that may
identify how patterns of these factors might co-vary to form
district segments or audiences that could benefit from tai-
lored PEP-focused messages.

In terms of limitations, this study focused solely on PEP
awareness and did not address use. Future research should
explore the relationship between awareness and use and
mechanisms for improving PrEP uptake. We also could not
include all potential predictors of PEP awareness such as
discrimination and stigma, which other studies have linked
to knowledge of and access to HIV prevention services [32,
33]. This analysis relied on cross-sectional data so associa-
tions cannot be interpreted as causal. Although trained data
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collectors administered the survey, social desirability bias may
have led participants to overreport PEP awareness and/or
underreport stigmatized behaviours. Recall bias may have
also impacted the accuracy of self-reported behaviours. Lastly,
these data are from Eswatini, findings may not be applicable
across the region or in other contexts and so should be gen-
eralized with caution.

5 CONCLUS IONS

These findings highlight the suboptimal awareness of PEP
among an at-risk population: AGYW who have ever had sex
in Eswatini. Enhancing PEP awareness is a critical step to
increasing effective use and complements recommendations
to expand access to PEP through community distribution
and task-shifting. The positive association between HIV pre-
vention programme participation and PrEP awareness under-
scores the effectiveness of these programmes in building
knowledge of HIV prevention methods. However, the neg-
ative or null associations between PEP awareness and key
socio-demographic characteristics, sexual risk factors and sex-
ual health behaviours, point to (1) gaps in making PEP aware-
ness strategies relevant to those most at-risk of HIV and (2)
missed opportunities for integration of PEP education into
routine sexual and reproductive health and education services
accessed by youth.
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Abstract
Introduction: HIV post-exposure prophylaxis (PEP) can prevent HIV acquisition and facilitates linkage to pre-exposure pro-
phylaxis (PrEP) for people with ongoing vulnerability. We assessed PEP awareness and use in Western Kenya.
Methods: We used cross-sectional screening/enrolment data from the Multinational Observational Cohort of HIV and other
Infections (MOCHI) study. Eligible participants had behavioural vulnerability to HIV and were ages 14–55 years. Participants
completed questionnaires on demographics, sexual/behavioural history, and PEP/PrEP awareness and use. Depression was
assessed using the Patient Health Questionnaire (PHQ-9) with none/minimal, mild and moderate/severe depression defined
as PHQ-9 scores of 0–4, 5–9 and ≥10, respectively. We used multivariable robust Poisson regression with purposeful vari-
able selection to estimate adjusted prevalence ratios (aPRs) and 95% confidence intervals (CIs) for factors associated with
PEP awareness.
Results: From December 2021 to May 2023, 398 participants indicated whether they heard of PEP. The median age was 22
years (IQR 19–24), 316/399 (79.2%) were female and 315/389 (81.0%) reported sex work or transactional sex. One hundred
fourteen (28.6%) participants had never heard of PEP, of whom 79 (69.3%) had also not heard of PrEP. Among 284 partici-
pants who had heard of PEP, 74 (26.1%) did not know where to access it. Seventy-one participants (17.8%) had taken PEP,
of whom 17 (23.9%) encountered problems accessing PEP such as unavailability (n = 5) or prohibitive expense (n = 4). In
the final model, only <12 years of education (aPR 1.65 [95% CI 1.16–2.34]) and not cohabitating (aPR 2.81 [95% CI = 1.11–
7.08]) were associated with never having heard of PEP. Among participants who had heard of PEP, factors associated with not
knowing where to access PEP were <12 years of education (aPR 2.20 [95% CI 1.37–3.54]) and depression (mild aPR 1.86
[95% CI 1.17–2.96]; moderate/severe aPR 1.84 [95% CI 1.09–3.09], compared to none/minimal).
Conclusions: Despite enrolling a behaviourally vulnerable group potentially eligible for PEP, we identified substantial gaps
in PEP awareness, access and use. Demand generation and improved access to PEP are needed to maximize the impact on
reducing HIV incidence. Interventions to improve PEP awareness and access may be most impactful for people with lower
education or when coupled with mental health services.

Keywords: post-exposure prophylaxis; pre-exposure prophylaxis; HIV; sexually transmitted infection; health risk behaviours;
implementation science
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1 INTRODUCT ION

HIV post-exposure prophylaxis (PEP) is broadly recom-
mended to prevent HIV acquisition after occupational or non-
occupational exposures [1–6]. Prompt administration after

exposure and completion of an adequate course are crucial to
prevent the establishment of persistent infection. Guidelines
recommend initiation of a 28-day course of PEP ideally within
24 hours but no later than 72 hours after an HIV exposure
[7–10].
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PEP provides a prevention option for people who experi-
ence unanticipated intermittent HIV exposures, which includes
when other methods fail, such as condom breakage or pre-
exposure prophylaxis (PrEP) interruptions due to pill fatigue
or stockouts. Completing a PEP course is a potential entry
point for PrEP (and/or the use of other prevention tools),
particularly for individuals anticipating ongoing exposures that
have the potential for HIV transmission [11, 12].

PEP has been largely underutilized in the global HIV
response [13]. In Kenya, PEP is primarily available in hospi-
tals and HIV clinics and is recommended in local guidelines for
individuals without HIV within 72 hours of an exposure that
poses a significant risk of HIV transmission [14]. The intro-
duction and increasing use of oral tenofovir-based PrEP in
African countries [15] is changing the landscape of HIV pre-
vention, with additional PrEP options on the horizon. Never-
theless, PEP maintains an important and complementary role
to PrEP as the only biomedical prevention tool that can be
used after a potential HIV exposure. Therefore, understanding
gaps in PEP awareness and access may inform strategies to
maximize impact on reducing HIV incidence.

In this paper, we assessed and characterized PEP aware-
ness and use in people with behavioural vulnerability to HIV
in Western Kenya and determined socio-demographic and
behavioural factors associated with lack of PEP awareness,
access and use.

2 METHODS

2.1 Participant recruitment and eligibility

For these analyses, we used cross-sectional data from
the screening and enrolment visits at the Kericho and
Homa Bay, Kenya sites of the Multinational Observational
Cohort of HIV and other Infections (MOCHI; Clinicaltrials.gov
NCT05147519). Kericho is located alongside trucking routes
with bars and other venues known to be associated with com-
mercial sex work. Homa Bay is a fishing community with bars
known to be associated with commercial sex work, a “fish for
sex” trade between fishermen and fishmongers, and an estab-
lished community of men who have sex with men (MSM) [16].
Recruitment occurred in bars, clubs and other venues fre-
quented by populations with high HIV incidence. A commu-
nity engagement team worked with venue owners to facilitate
approaching potential participants and secure on-site space
for private briefings. In Homa Bay, the community engage-
ment team also recruited at fish markets. Potential partici-
pants were referred to a study site for screening and referrals
within social networks were encouraged. Eligible participants
were 14–55 years old, not living with HIV, and considered vul-
nerable to HIV and other sexually transmitted infections (STIs)
based on one or more of the following criteria in the previ-
ous 24 weeks: (1) documented history of a newly diagnosed
STI (confirmed through participant-provided medical record
review); (2) self-reported intercourse in exchange for money
as a regular source of income; (3) self-reported condomless
vaginal or anal intercourse with at least three partners liv-
ing with HIV or of unknown status; (4) self-reported injection
drug use; and (5) self-reported MSM status. Participants were
excluded if they had a positive urine pregnancy test, reported

participation in an HIV vaccine study with receipt of an active
product, or had any condition or substance use that could
interfere with their safe participation in the study.

2.2 Ethical considerations

All participants provided written informed consent in English
or Kiswahili prior to any study procedures. Assent and
parental consent were required for 14-year-old participants
[17]. Illiterate participants were consented with an adult
impartial witness present. The study was approved by institu-
tional review boards at the Kenya Medical Research Institute,
the Walter Reed Army Institute of Research and all collabo-
rating institutions.

2.3 Socio-demographic and behaviour data
collection and categorization

Participants completed questionnaires related to demographic
characteristics and recent behaviours at screening for study
eligibility within 7 days of enrolment. Questionnaires were
administered primarily via computer-assisted self-interview
(CASI).

Demographic characteristics included enrolment site, sex,
age, marital status, education level, occupation, weekly house-
hold income and the distance from the participant’s home
to the clinic. Age was dichotomized with a cut-off of 24
years as people under 24 are at an increased risk for HIV
acquisition [18]. To maintain consistency with other work
from our group [19], weekly household income and distance
from the clinic were dichotomized at the 20th percentile.
For weekly household income, this allows for comparisons
between participants from the poorest households with oth-
ers. For weekly household income, this allows for compar-
isons between participants who lived closest to the facility
with the remaining participants. These cut-off values allowed
us to have adequate sample sizes in each group for regression
modelling.

We used questionnaire data to identify members of groups
known to have high HIV incidence (e.g. sex workers and
MSM), and to classify participants into groups according to
HIV risk factors related to PrEP eligibility as defined in
the Kenya national guidelines [14]. Participants who reported
their primary occupation as a sex worker and/or who reported
engaging in transactional sex in the previous 12 weeks were
classified as engaging in sex work/transactional sex. Having a
partner living with HIV or an unknown HIV status was deter-
mined by having one or more partners living with HIV in
the previous 12 weeks or if the participant indicated they
“don’t know” how many partners they had in the previous 12
weeks living with HIV. Participants who reported using con-
doms in <100% of sex acts (excluding oral sex) were con-
sidered as having inconsistent condom use. Alcohol and/or
drug use in the previous 12 weeks was ascertained in indi-
vidual questions and the results were combined into a single
item related to alcohol and/or drug use. Participant responses
to questions about STI diagnoses in the previous 12 weeks
(i.e. gonorrhoea, syphilis, chlamydia, herpes, genital/anal warts
or other STI) were combined into a single variable captur-
ing recent STI diagnoses. Depression was assessed using the
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Patient Health Questionnaire (PHQ-9) with scores catego-
rized as none/minimal depression (0–4), mild depression (5–9)
or moderate/severe depression (10–27) [20].

2.4 PEP/PrEP data collection and categorization

A CASI questionnaire about PEP/PrEP was administered at
enrolment. Participants were first asked true/false questions
to assess knowledge about HIV prevention options before
being given definitions of PEP and PrEP. PEP was defined for
participants as “A method for preventing HIV is called post
exposure prophylaxis (PEP). PEP is a medication taken within
72 hours of exposure of HIV. The medication is taken by
mouth every day for 28 days. When someone who does not
have HIV is exposed to HIV through sex or injection drug use,
PEP can work to keep the virus from establishing infection.”
Immediately following the definition, on the same database
screen, participants answered questions about PEP aware-
ness, use, access and adherence. All participants were asked
if they had ever heard of PEP, knew of a hospital or clinic
where PEP could be accessed, or had ever used or attempted
to access PEP. Participants who have ever used or attempted
to access PEP were asked if they had ever had problems
accessing PEP, how many courses of PEP they had taken and
whether they completed their last course of PEP without any
missed doses. Participants who indicated they had problems
accessing PEP were asked about what problems were encoun-
tered. We categorized the number of PEP doses into 0, 1,
≥2 since Kenyan guidelines include recurrent PEP use as an
eligibility criterion for PrEP [14]. Participants who indicated
they had missed one or more doses during their last course
of PEP were asked about the reasons for the missed dose(s)
and how many doses were missed. All participants were given
the opportunity to respond don’t know or refuse to answer
or skip any question. Don’t know answers were recoded as no
and refuse to answer responses were recoded as missing.

Similarly, PrEP was defined for participants before they
answered questions related to PrEP awareness, use, access,
adherence, and concerns and preferences regarding PrEP
options. PrEP was defined for participants as “A method for
preventing HIV is called pre-exposure prophylaxis, or PrEP.
PrEP is a medication taken to prevent HIV acquisition. Cur-
rently it is in the form of a pill taken every day or on demand
when needed. When someone who does not have HIV is
exposed to HIV through sex or injection drug use, PrEP can
work to keep the virus from establishing infection. When
taken consistently, daily oral PrEP has been shown to reduce
the risk of HIV acquisition by up to 92% and up to 86% when
taken on-demand.” PrEP awareness and use was previously
examined [19]; therefore, limited PrEP analyses are presented.

2.4.1 Outcome definitions

We defined three PEP-related outcomes to highlight imple-
mentation gaps. PEP awareness was defined by an affirma-
tive response to the question, “Have you ever heard of PEP?”
Among participants who heard of PEP, knowledge of where
to access PEP was defined by an affirmative response to
the question, “Do you know of a clinic or hospital in this
area where PEP is available?” Lastly, among participants who

heard of PEP, PEP use was defined by reporting one or more
PEP courses in response to the question, “How many times
have you taken a treatment course for PEP?” If a partici-
pant answered that they had taken PEP but previously indi-
cated that they had never heard of PEP, the participant was
reclassified as having heard of PEP. Participants who refused
to answer or who were missing responses were classified as
not reporting knowing where to access PEP or as not having
reported PEP use.

2.5 Statistical analyses

The analytic population included all participants enrolled at
the Kenyan sites who had a valid response to the question,
“Have you ever heard of PEP?”. Descriptive analyses included
counts and percentages for all variables and were stratified by
outcome. We used Poisson regression with robust standard
errors [21] to compute prevalence ratios (PRs) and adjusted
prevalence ratios (aPRs) with 95% confidence intervals (CIs)
to examine factors potentially associated with each PEP-
related outcome. For each outcome, we examined unadjusted
models and an adjusted final model implementing purpose-
ful variable selection [22, 23]. The purposeful variable selec-
tion process included three steps. First, we fit an adjusted
model with all independent variables that were significant in
their respective unadjusted models at the p<0.25 level. Sec-
ond, using this initial adjusted model, we retained variables
based on significance (p<0.1) in the adjusted model or con-
founding with other variables included in the adjusted model.
A variable was retained based on confounding if the coef-
ficient on any other independent variable changed by more
than 20% when it was removed from the model. Variables not
retained in this step were excluded from the final adjusted
model. Finally, any independent variables not included in the
initial adjusted model were added to the final model one at a
time to determine if they became significant (p<0.15) in the
presence of other independent variables. If any new variables
were added to the model in this final stage, they were also
assessed based on significance and confounding. Missingness
in the independent variables was addressed using complete
case analysis. P-values <0.05 were considered statistically sig-
nificant and p-values <0.10 were considered suggestive of an
association. All analyses were conducted using RStudio, ver-
sion 2023.09.1 [24].

3 RESULTS

3.1 Participant characteristics

Of 485 people screened for study eligibility, 407 were
enrolled, 399 attempted the PEP/PrEP questionnaire and 398
responded to the question “Have you ever heard of PEP?”. The
analysed population was primarily female (n = 316, 79.4%;
Table 1) with a median age of 22 years (IQR 19–24 years). In
the 12 weeks prior to enrolment, the majority of participants
reported inconsistent condom use (n = 282, 73.6%), partners
with HIV or unknown HIV status (n = 278, 73.4%), transac-
tional sex or sex work (n = 315, 81.0%), alcohol and/or drug
use before sex (n = 233, 60.2%) and symptoms of depression
(n = 228, 59.7%; Table 1). Forty-three (10.9%) men reported
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Table 1. Participant characteristics, overall and by awareness, knowledge of where to access and ever having used HIV post-

exposure prophylaxis

Heard of PEP Knew where to access PEPa Ever used PEPa

Overall Yes No Yes No Yes No

Characteristic

n (Column %)

N = 398

n (Row %)

n = 284

(71.4)

n (Row %)

n = 114

(28.6)

n (Row %)

n = 210

(73.9)

n (Row %)

n = 74 (26.1)

n (Row %)

n = 71

(25.0)

n (Row %)

n = 213

(75.0)

Study site

Kericho 181 (45.5) 120 (66.3) 61 (33.7) 73 (60.8) 47 (39.2) 24 (20.0) 96 (80.0)

Homa Bay 217 (54.5) 164 (75.6) 53 (24.4) 137 (83.5) 27 (16.5) 47 (28.7) 117 (71.3)

Sex

Male 82 (20.6) 63 (76.8) 19 (23.2) 49 (77.8) 14 (22.2) 12 (19.0) 51 (81.0)

Female 316 (79.4) 221 (69.9) 95 (30.1) 161 (72.9) 60 (27.1) 59 (26.7) 162 (73.3)

Age

≤24 years 317 (79.6) 224 (70.7) 93 (29.3) 157 (70.1) 67 (29.9) 46 (20.5) 178 (79.5)

>24 years 81 (20.4) 60 (74.1) 21 (25.9) 53 (88.3) 7 (11.7) 25 (41.7) 35 (58.3)

Marital status

Not cohabitating or

married

361 (90.9) 252 (69.8) 109 (30.2) 184 (73.0) 68 (27.0) 67 (26.6) 185 (73.4)

Cohabitating or married 36 (9.1) 31 (86.1) 5 (13.9) 25 (80.6) 6 (19.4) 4 (12.9) 27 (87.1)

Missing 1 1 0 1 0 0 1

Education level

<12 years of education 209 (52.6) 139 (66.5) 70 (33.5) 87 (62.6) 52 (37.4) 34 (24.5) 105 (75.5)

≥12 years of education 188 (47.4) 144 (76.6) 44 (23.4) 122 (84.7) 22 (15.3) 37 (25.7) 107 (74.3)

Missing 1 1 0 1 0 0 1

Weekly household incomeb

≤1000 Kenyan shillings 133 (33.5) 85 (63.9) 48 (36.1) 53 (62.4) 32 (37.6) 22 (25.9) 63 (74.1)

>1000 Kenyan shillings 264 (66.5) 198 (75.0) 66 (25.0) 156 (78.8) 42 (21.2) 49 (24.7) 149 (75.3)

Missing 1 1 0 1 0 0 1

Distance from facility

≤3 km 95 (24.1) 76 (80.0) 19 (20.0) 67 (88.2) 9 (11.8) 22 (28.9) 54 (71.1)

>3 km 299 (75.9) 204 (68.2) 95 (31.8) 141 (69.1) 63 (30.9) 49 (24.0) 155 (76.0)

Missing 4 4 0 2 2 0 4

Ever heard of HIV

pre-exposure prophylaxis

No 120 (30.4) 41 (34.2) 79 (65.8) 21 (51.2) 20 (48.8) 8 (19.5) 33 (80.5)

Yes 275 (69.6) 241 (87.6) 34 (12.4) 188 (78.0) 53 (22.0) 63 (26.1) 178 (73.9)

Missing 3 2 1 1 1 0 2

Inconsistent condom usec,d

No 101 (26.4) 77 (76.2) 24 (23.8) 55 (71.4) 22 (28.6) 17 (22.1) 60 (77.9)

Yes 282 (73.6) 199 (70.6) 83 (29.4) 149 (74.9) 50 (25.1) 54 (27.1) 145 (72.9)

Missing 15 8 7 6 2 0 8

Partners with HIV or

unknown HIV statusb

No 101 (26.6) 78 (77.2) 23 (22.8) 60 (76.9) 18 (23.1) 16 (20.5) 62 (79.5)

Yes 278 (73.4) 196 (70.5) 82 (29.5) 140 (71.4) 56 (28.6) 53 (27.0) 143 (73.0)

Missing 19 10 9 10 0 2 8

Transactional sex or sex

workb

No 74 (19.0) 59 (79.7) 15 (20.3) 52 (88.1) 7 (11.9) 10 (16.9) 49 (83.1)

Yes 315 (81.0) 220 (69.8) 95 (30.2) 155 (70.5) 65 (29.5) 61 (27.7) 159 (72.3)

Missing 9 5 4 3 2 0 5

(Continued)
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Table 1. (Continued)

Heard of PEP Knew where to access PEPa Ever used PEPa

Overall Yes No Yes No Yes No

Characteristic

n (Column %)

N = 398

n (Row %)

n = 284

(71.4)

n (Row %)

n = 114

(28.6)

n (Row %)

n = 210

(73.9)

n (Row %)

n = 74 (26.1)

n (Row %)

n = 71

(25.0)

n (Row %)

n = 213

(75.0)

Self-reported sexually

transmitted infectionb

No 339 (88.5) 243 (71.7) 96 (28.3) 174 (71.6) 69 (28.4) 61 (25.1) 182 (74.9)

Yes 44 (11.5) 32 (72.7) 12 (27.3) 28 (87.5) 4 (12.5) 10 (31.2) 22 (68.8)

Missing 15 9 6 8 1 0 9

Alcohol and/or drug use

before sexb

No 154 (39.8) 119 (77.3) 35 (22.7) 90 (75.6) 29 (24.4) 26 (21.8) 93 (78.2)

Yes 233 (60.2) 157 (67.4) 76 (32.6) 114 (72.6) 43 (27.4) 43 (27.4) 114 (72.6)

Missing 11 8 3 6 2 2 6

Depressione

None/minimal 154 (40.3) 110 (71.4) 44 (28.6) 87 (79.1) 23 (20.9) 32 (29.1) 78 (70.9)

Mild 130 (34.0) 86 (66.2) 44 (33.8) 57 (66.3) 29 (33.7) 20 (23.3) 66 (76.7)

Moderate/severe 98 (25.7) 77 (78.6) 21 (21.4) 57 (74.0) 20 (26.0) 17 (22.1) 60 (77.9)

Missing 16 11 5 9 2 2 9

Note: At study entry, participants completed comprehensive socio-behavioural questionnaires primarily by computer-assisted self-interview,
including a dedicated questionnaire about HIV post-exposure prophylaxis (PEP) and pre-exposure prophylaxis (PrEP). Among 398 answered
the question about whether they had ever heard of PEP. Among the 284 participants who had ever heard of PEP, 284 (100%) answered the
question about knowing where to access PEP and all 284 (100%) were included in the PEP use outcome. For the overall study population, col-
umn percentages were calculated for each characteristic with missing values excluded from the denominator. Row percentages were calculated
for each characteristic in analyses stratified by the outcomes of (1) having heard of PEP, (2) knowing where to access PEP and (3) ever having
taken PEP.
Abbreviation: PEP, HIV post-exposure prophylaxis.
aDenominators for row percentages are the number of participants in the row who reported having heard of PrEP and had a non-missing
response to the outcome question (knows where to access PEP or has taken PEP).
b1000 Kenyan shillings was approximately equal to 7 USD at the time of survey administration.
cQuestion asked about behaviours in the 12 weeks prior to enrolment.
dInconsistent condom use was defined as participants reporting condom use in fewer than 100% of all vaginal or anal sex.
eNone/minimal depression was defined as PHQ-9 score 0–4, mild as 5–9 and moderate/severe as ≥10.

sex with other men in the 12 weeks prior to enrolment; 21 of
whom reported a primary occupation as a sex worker and/or
engaging in transactional sex in the 12 weeks prior to enrol-
ment.

3.2 PEP/PrEP awareness, knowledge and access

The majority of participants had heard of PEP (n = 284,
71.4%, Table 1 and Figure 1) and PrEP (n = 275, 69.6%).
However, 114 (28.6%) participants had never heard of PEP,
of whom 79 (69.3%) had also never heard of PrEP. One par-
ticipant reported not having heard of PEP but also reported
having taken one course of PEP; this participant was reclassi-
fied as having heard of PEP. While the majority of participants
correctly indicated that there is a medicine that can be taken
after sex for 28 days to prevent HIV (n = 295, 74.5%; Table 2)
or that there is a pill that can be taken every day to prevent
HIV (n = 270, 68.4%), a large proportion incorrectly thought
a vaccine can prevent HIV (n = 193, 48.6%).

Two hundred ten (73.9%, Table 1) participants who had
ever heard of PEP indicated they knew where PEP was avail-

Figure 1. Number and percentage of participants who, at enrolment,
are potentially eligible for PEP, heard of PEP, knew where to access
PEP and ever used PEP. All percentages are out of the total number
of participants who are potentially eligible for PEP (n = 398).
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Table 2. HIV prevention knowledge, overall and by awareness, knowledge of where to access and ever having used HIV post-

exposure prophylaxis

Heard of PEP Knew where to access PEP Ever used PEP

Total Yes No Yes No Yes No

Knowledge question

n (Column %)

N = 398

n (Row %)

n = 284

n (Row %)

n = 114

n (Row %)

n = 210

n (Row %)

n = 74

n (Row %)

n = 71

n (Row %)

n = 213

True or False: There is a

medicine that can be taken

after sex for 28 days to

prevent HIV infection.

False 16 (4.0) 10 (62.5) 6 (37.5) 7 (70.0) 3 (30.0) 2 (20.0) 8 (80.0)

True 295 (74.5) 239 (81.0) 56 (19.0) 183 (76.6) 56 (23.4) 66 (27.6) 173 (72.4)

Don’t know 85 (21.5) 33 (38.8) 52 (61.2) 19 (57.6) 14 (42.4) 3 (9.1) 30 (90.9)

Missing 2 2 0 1 1 0 2

True or False: There is a pill

that can be taken every day

to prevent HIV infection.

False 38 (9.6) 30 (78.9) 8 (21.1) 23 (76.7) 7 (23.3) 7 (23.3) 23 (76.7)

True 270 (68.4) 213 (78.9) 57 (21.1) 164 (77.0) 49 (23.0) 61 (28.6) 152 (71.4)

Don’t know 87 (22.0) 39 (44.8) 48 (55.2) 23 (59.0) 16 (41.0) 3 (7.7) 36 (92.3)

Missing 3 2 1 0 2 0 2

True or False: There are pills

that can be taken to

prevent HIV infection

False 43 (10.9) 34 (79.1) 9 (20.9) 26 (76.5) 8 (23.5) 8 (23.5) 26 (76.5)

True 217 (54.9) 174 (80.2) 43 (19.8) 137 (78.7) 37 (21.3) 51 (29.3) 123 (70.7)

Don’t know 135 (34.2) 75 (55.6) 60 (44.4) 46 (61.3) 29 (38.7) 12 (16.0) 63 (84.0)

Missing 3 1 2 1 0 0 1

True or False: There is a

vaccine that can prevent

HIV infection.

False 68 (17.1) 53 (77.9) 15 (22.1) 41 (77.4) 12 (22.6) 9 (17.0) 44 (83.0)

True 193 (48.6) 153 (79.3) 40 (20.7) 121 (79.1) 32 (20.9) 49 (32.0) 104 (68.0)

Don’t know 136 (34.3) 78 (57.4) 58 (42.6) 48 (61.5) 30 (38.5) 13 (16.7) 65 (83.3)

Missing 1 0 1 0 0 0 0

Note: At study entry, participants completed comprehensive socio-behavioural questionnaires primarily by computer-assisted self-interview,
including a series of true-false questions to test participant knowledge about HIV post-exposure prophylaxis (PEP) and pre-exposure prophy-
laxis (PrEP). For the overall study population, column percentages were calculated for each response to a knowledge question with missing
values excluded from the denominator. Row percentages were calculated for each response to a knowledge question in analyses stratified by
the outcomes of (1) having heard of PEP (n = 398), (2) knowing where to access PEP among participants who have heard of PEP (n = 284)
and (3) ever having taken PEP among participants who have heard of PEP (n = 284).
Abbreviation: PEP, HIV post-exposure prophylaxis.

able, and 71 (25.0%) participants who had heard of PEP
reported having taken PEP. Among participants who had taken
PEP, 33 (46.5%, Table 3) reported having taken two or more
courses of PEP and 16 (22.5%) reported having problems
accessing PEP. Participant-reported access problems included
PEP was not available (n = 5, 38.5%), PEP was too expen-
sive (n = 4, 30.8%) and the participant was unable to con-
sistently travel to pick up the medications (n = 4, 30.8%).
One participant reported having taken or attempting to access
PEP and also reported taking zero courses of PEP, yet this
participant did not report problems accessing PEP. Sixteen
(22.9%) participants who reported PEP use indicated they

missed doses the last time they took a course of PEP. Rea-
sons for missed dose(s) included no longer feeling the med-
ication was needed (n = 5, 33.3%), receiving fewer than 28
doses (n = 4, 25.0%) and experiencing unwanted symptoms
(n = 3, 20.0%).

3.3 Factors associated with PEP awareness and
access

Factors associated with not having heard of PEP included
completing fewer than 12 years of education (aPR 1.65 [95%
CI 1.16–2.34], p = 0.005; Table 4) and marital status (Not
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Table 3. HIV post-exposure prophylaxis use, access and adher-

ence

Participants who had

ever used HIV PEP

N = 71 (Column %)

Have you had problems accessing PEP?

No 55 (77.5)

Yes 16 (22.5)

What problems did you have accessing

PEP? (n = 16)

Medication was not available 5 (38.5)

The medications are too expensive to

consistently purchase

4 (30.8)

I am unable to consistently travel to

pick up the medications

4 (30.8)

Missing 3

Number of courses of PEP

1 course of PEP 38 (53.5)

2 or more courses of PEP 33 (46.5)

The last time you took PEP, did you

complete the 28 doses of PEP

without any missed doses?

No 16 (22.9)

Yes 54 (77.1)

Missing 1

What was the reason for missed doses?

Did not remember to take the

medication

1 (6.7)

Stopped medication due to unwanted

symptoms

3 (20.0)

No longer felt I needed the

medication

5 (33.3)

Don’t know 1 (6.7)

Participant defined other reasons for

missed doses of PEP (n = 5)

5 (33.3)

Boyfriend threw the medications

away after realizing it was PEP

1 (20.0)

Received fewer than 28 doses 4 (80.0)

Missing 1

Since completing PEP, how frequently

do you find yourself using condoms?

Never 2 (2.8)

More frequently 54 (76.1)

About the same 4 (5.6)

Less frequently 9 (12.7)

I’m still taking PEP 2 (2.8)

Note: Among 71 participants who reported that they had ever taken
HIV post-exposure prophylaxis (PEP), further questioning was con-
ducted to characterize their PEP use, access to PEP and adherence
to PEP.
Abbreviation: PEP, HIV post-exposure prophylaxis.

cohabitating/married vs. cohabitating/married: aPR 2.81 [95%
CI 1.11–7.08], p = 0.029). There was some evidence of an
association between not having heard of PEP and inconsis-
tent condom use in the previous 12 weeks (aPR 1.50 [95%
CI 0.98–2.30], p = 0.063). In the initial purposeful variable
selection process, both site and transactional sex were also
retained in the final adjusted model. However, neither vari-
able was significant even at the 0.25 level and each was only
retained in the model due to a high degree of collinearity with
each other, resulting in large changes to the coefficient on one
variable when the other variable is excluded from the model,
so both were excluded as non-significant and the purpose-
ful variable selection process was repeated only including the
other 10 variables.

Among participants who reported hearing of PEP, factors
associated with not knowing where to access PEP included
completing fewer than 12 years of education (aPR 2.20 [95%
CI 1.37–3.54], p = 0.001; Table 5) and depression (mild aPR
1.86 [95% CI 1.17–2.96], p = 0.009; moderate or severe aPR
1.84 [95% CI 1.09–3.09], p = 0.021). There was some evi-
dence that participants with a self-reported STI in the previ-
ous 12 weeks were more likely to know where to access PEP
(aPR 0.41 [95% CI 0.15–1.13], p = 0.086).

Factors associated with being less likely to have used PEP
among participants who reported hearing of PEP included
age 24 years or younger (aPR 1.34 [95% CI 1.02–1.75], p =
0.032), marital status (Not cohabitating/married vs. cohabitat-
ing/married aPR 0.75 [95% CI 0.60–0.95], p = 0.016; Table 6)
and engagement in transactional sex or sex work (aPR 0.77
[95% CI 0.63–0.94], p = 0.009). Though they were not signifi-
cantly associated with having used PEP in the adjusted model,
study site, distance from healthcare facility, sexual partners
with HIV or unknown HIV status in the previous 12 weeks
and depression were also included in the final model due to
confounding with other independent variables included in the
model.

Sensitivity analyses were conducted to determine the
impact of outcome definitions and missingness on the results.
There were no significant changes in the results based on
either the inclusion/exclusion of missing responses in the anal-
yses or if PEP use was defined based upon “Have you ever
taken or attempted to access PEP?” or “How many times have
you taken a treatment course of PEP?”.

4 D ISCUSS ION

Despite enrolling participants who reported behaviours asso-
ciated with vulnerability to HIV, we found that more than a
quarter of participants had never heard of PEP and many
more did not know where to access it. While PEP aware-
ness in this study was suboptimal, it was higher than expected
considering that previous studies had reported PEP aware-
ness in Africa between 20% and 56.7% [25–28]. Our study
was conducted in an area that has hosted many prior HIV-
related studies, particularly at the Kericho site, so the enrolled
population may have been exposed to increased HIV preven-
tion messaging as a result. Regardless, substantial gaps in PEP
awareness were identified. Furthermore, there were substan-
tial gaps in knowledge about PEP/PrEP options with almost
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Table 4. Poisson regression analyses of factors potentially associated with never having heard of HIV post-exposure prophylaxis

Characteristic

Never heard of

PEPa n (row %)

Unadjusted prevalence

ratio (95% CI) p-value

Adjusted prevalence

ratio (95% CI) p-value

Study site

Kericho 57 (34.5) 1.48 (1.06–2.07) 0.022

Homa Bay 43 (23.4) Reference

Sex

Male 13 (19.4) Reference

Female 87 (30.9) 1.59 (0.95–2.67) 0.080

Age

≤24 years 81 (29.3) 1.13 (0.74–1.73) 0.582

>24 years 19 (26.0) Reference

Marital status

Not cohabitating or married 96 (30.5) 2.59 (1.02–6.60) 0.046 2.81 (1.11–7.08) 0.029

Cohabitating or married 4 (11.8) Reference Reference

Education level

<12 years of education 66 (34.6) 1.61 (1.12–2.29) 0.009 1.65 (1.16–2.34) 0.005

≥12 years of education 34 (21.5) Reference Reference

Weekly household income

≤1000 Kenyan shillings 38 (33.6) 1.28 (0.91–1.79) 0.15

>1000 Kenyan shillings 62 (26.3) Reference

Distance from healthcare

facility

≤3 km 14 (17.9) Reference

>3 km 86 (31.7) 1.77 (1.07–2.93) 0.027

Inconsistent condom useb

No 19 (22.6) Reference Reference

Yes 81 (30.6) 1.35 (0.87–2.09) 0.175 1.50 (0.98–2.30) 0.063

Partners with HIV or

unknown HIV statusb

No 22 (23.7) Reference

Yes 78 (30.5) 1.29 (0.86–1.94) 0.226

Transactional sex or sex workb

No 11 (16.7) Reference

Yes 89 (31.4) 1.89 (1.07–3.32) 0.028

Self-reported sexually

transmitted infectionb

No 89 (29.0) Reference

Yes 11 (26.2) 0.90 (0.53–1.55) 0.711

Alcohol and/or drug use

before sexb

No 29 (21.5) Reference

Yes 71 (33.2) 1.54 (1.06–2.25) 0.023

Depressionc

None/minimal 40 (27.6) Reference

Mild 42 (35.6) 1.29 (0.90–1.85) 0.163

Moderate or severe 18 (20.9) 0.76 (0.47–1.24) 0.268

Note: Poisson regression with robust standard errors was used to calculate prevalence ratios and 95% confidence intervals for the association
between pre-specified participant characteristics and never having heard of PEP. Unadjusted modelling was performed for each characteristic
of interest and purposeful variable selection was used to identify participant characteristics for inclusion in the final adjusted model. Results
significant at the 5% level are presented in bold font.
Abbreviations: CI, confidence interval; PEP, HIV post-exposure prophylaxis.
aSince complete case analysis (n = 349) was used to deal with missingness, the counts and percentages will not match those in Table 1.
bQuestion asked about behaviours in the 12 weeks prior to enrolment.
cNone/minimal depression was defined as PHQ-9 score 0–4, mild as 5–9 and moderate/severe as ≥10.
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Table 5. Poisson regression analyses of factors potentially associated with not knowing where to access HIV post-exposure pro-

phylaxis, among participants who had ever heard of it

Characteristic

Does not know

where to access

PEPa n (row %)

Unadjusted prevalence

ratio (95% CI) p-value

Adjusted prevalence

ratio (95% CI) p-value

Study site

Kericho 42 (38.9) 2.38 (1.53–3.71) <0.001 1.40 (0.84–2.35) 0.198

Homa Bay 23 (16.3) Reference Reference

Sex

Male 11 (20.4) Reference

Female 54 (27.7) 1.36 (0.77–2.41) 0.294

Age

≤24 years 58 (29.7) 2.29 (1.11–4.73) 0.025 1.51 (0.72–3.18) 0.275

>24 years 7 (13.0) Reference Reference

Marital status

Not cohabitating or married 59 (26.9) 1.35 (0.64–2.85) 0.435

Cohabitating or married 6 (20.0) Reference

Education level

<12 years of education 47 (37.6) 2.59 (1.60–4.20) <0.001 2.20 (1.37–3.54) 0.001

≥12 years of education 18 (14.5) Reference Reference

Weekly household income

≤1000 Kenyan shillings 28 (37.3) 1.76 (1.17–2.64) 0.007

>1000 Kenyan shillings 37 (21.3) Reference

Distance from healthcare

facility

≤3 km 7 (10.9) Reference Reference

>3 km 58 (31.4) 2.87 (1.38–5.95) 0.005 1.85 (0.88–3.93) 0.107

Inconsistent condom useb

No 18 (27.7) Reference

Yes 47 (25.5) 0.92 (0.58–1.47) 0.733

Partners with HIV or

unknown HIV statusb

No 16 (22.5) Reference

Yes 49 (27.5) 1.22 (0.75–2.00) 0.426

Transactional sex or sex workb

No 7 (12.7) Reference

Yes 58 (29.9) 2.35 (1.14–4.85) 0.021

Self-reported sexually

transmitted infectionb

No 62 (28.4) Reference Reference

Yes 3 (9.7) 0.34 (0.11–1.02) 0.054 0.41 (0.15–1.13) 0.086

Alcohol and/or drug use

before sexb

No 25 (23.6) Reference

Yes 40 (28.0) 1.19 (0.77–1.83) 0.439

(Continued)

half of participants thinking there is an existing HIV vaccine
and more than 25% unaware that PEP was available. When
considering participants who were aware of PEP, more than
40% did not know where it was available and more than 20%
of participants who tried to access PEP reported having expe-
rienced access problems.

Previous work has found that barriers to PEP implementa-
tion include low awareness of PEP as an HIV prevention tool
among people vulnerable to HIV [29, 30], difficulties in the
healthcare system to handle non-occupational PEP requests,
lack of confidence among healthcare providers to prescribe
PEP [29], concerns about confidentiality and/or discomfort
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Table 5. (Continued)

Characteristic

Does not know

where to access

PEPa n (row %)

Unadjusted prevalence

ratio (95% CI) p-value

Adjusted prevalence

ratio (95% CI) p-value

Depressionc

None/minimal 20 (19.0) Reference Reference

Mild 27 (35.5) 1.87 (1.13–3.07) 0.014 1.86 (1.17–2.96) 0.009

Moderate or severe 18 (26.5) 1.39 (0.79–2.43) 0.249 1.84 (1.09–3.09) 0.021

Note: Poisson regression with robust standard errors was used to calculate prevalence ratios and 95% confidence intervals for the associa-
tion between pre-specified participant characteristics and not knowing where to access PEP, among those who have heard of PEP. Unadjusted
modelling was performed for each characteristic of interest and purposeful variable selection was used to identify participant characteristics
for inclusion in the final adjusted model. Results significant at the 5% level are presented in bold font.
Abbreviations: CI, confidence interval; PEP, HIV post-exposure prophylaxis.
aSince complete case analysis (n = 249) was used to deal with missingness, the counts and percentages will not match those in Table 1.
bQuestion asked about behaviours in the 12 weeks prior to enrolment.
cNone/minimal depression was defined as PHQ-9 score 0–4, mild as 5–9 and moderate/severe as ≥10.

disclosing HIV status [29, 30], potential side effects and lack
of access to PEP [29]. In spite of Kenyan guidelines for PrEP
indicating that recurrent use of PEP is one eligibility crite-
rion for PrEP [14], we found that participants lack knowl-
edge of PEP as a prevention tool, consistent with previous
findings. Other findings consistent with previous work include
low PEP awareness and a lack of knowledge about where to
access PEP. Furthermore, our finding that some participants
were not given a full course of PEP is an indication support-
ing previous work that providers may not be confident pre-
scribing PEP. Provider confidence in prescribing PEP is not
well-documented, especially in sub-Saharan Africa. However,
several studies surveying U.S. providers report low provider
confidence in prescribing PEP and/or PrEP, regardless of their
years of experience or age [31–33]. Having lower education
levels was associated with both a lack of PEP awareness and
a lack of knowledge of where to access PEP among partici-
pants who had heard of PEP. Our finding that having lower
education levels was associated with a lack of PEP awareness
is consistent with this previous research from geographically
diverse study locations [34–38]. Few studies have examined
the association between socio-demographic characteristics or
behaviours and knowledge of where to access PEP. However,
previous work has found that knowledge of where to access
PEP is low [39, 40]. Among participants who were aware
of PEP, being younger and being married were associated
with an increased prevalence of never taking PEP. These gaps
represent opportunities for improved programming related to
PEP as a biomedical HIV prevention tool for participants with
occasional exposure to HIV, highlighting the importance of tar-
geted messaging for younger people and people with lower
socio-economic status.

The relationship between depression and HIV preven-
tion/care engagement is not well understood. While some
studies have reported that depression is not associated
with HIV care and prevention-related outcomes [41, 42],
many studies report that experiencing depressive symptoms
is associated with lower adherence to HIV medication regi-
mens, lower engagement in HIV-related healthcare, and worse
health outcomes in people living with HIV and with reduced

adherence to HIV prevention regimens and an increased like-
lihood of acquisition in people living without HIV [43–51]. In
our study, depression was associated with both never taking
PEP and not knowing where to access PEP among partici-
pants who had heard of PEP. While depressive symptoms may
be associated with any number of factors related or unre-
lated to a possible HIV exposure, this finding highlights the
importance of addressing mental health in the context of HIV
prevention for people who engage in behaviours that may
increase the risk of HIV exposure.

Enrolment of participants with behavioural vulnerability to
HIV allowed us to measure PEP-related outcomes in a pop-
ulation that was likely eligible for PEP/PrEP. However, these
analyses should be interpreted in the context of several limita-
tions. The MOCHI study was powered to study HIV incidence
and may have been underpowered to assess all potential fac-
tors associated with PEP-related outcomes. Future work in
larger cohorts should examine these relationships in detail.
Questionnaires assessed participant demographic characteris-
tics at enrolment and behavioural characteristics within the
previous 12 weeks, but questions about PEP use did not iden-
tify a time frame, complicating the analysis and interpretation
of PEP use and eligibility. Participants were provided a defini-
tion of PEP immediately before being asked whether they had
ever heard of PEP; while the definition was intended to clar-
ify the question, some participants may have reported hearing
of PEP based only on the definition they had just been pro-
vided. Additionally, the definitions of PEP and PrEP may have
included terms that were unfamiliar or confusing to partici-
pants. Lastly, questionnaire data may be susceptible to biases
related to recall, self-report and social desirability.

5 CONCLUS IONS

Despite enrolling people behaviourally vulnerable to HIV, we
identified substantial gaps in PEP awareness, knowledge and
uptake. These gaps included a lack of awareness of PEP and
PrEP, a lack of knowledge about where to access PEP and
problems accessing PEP. Participants with lower education
levels have lower awareness of PEP, whereas younger par-
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Table 6. Poisson regression analyses of factors potentially associated with never having taken HIV post-exposure prophylaxis,

among participants who had ever heard of it

Characteristic

Never used

PEPa n (row %)

Unadjusted prevalence

ratio (95% CI) p-value

Adjusted prevalence

ratio (95% CI) p-value

Study site

Kericho 85 (78.7) 1.13 (0.98–1.31) 0.097 1.21 (0.96–1.53) 0.098

Homa Bay 98 (69.5) Reference Reference

Sex

Male 44 (81.5) Reference

Female 139 (71.3) 0.87 (0.75–1.02) 0.091

Age

≤24 years 151 (77.4) 1.31 (1.03–1.65) 0.025 1.35 (1.04–1.76) 0.023

>24 years 32 (59.3) Reference Reference

Marital status

Not cohabitating or married 157 (71.7) 0.83 (0.70–0.97) 0.023 0.75 (0.60–0.95) 0.015

Cohabitating or married 26 (86.7) Reference Reference

Education level

<12 years of education 93 (74.4) 1.03 (0.88–1.19) 0.745

≥12 years of education 90 (72.6) Reference

Weekly household income

≤1000 Kenyan shillings 53 (70.7) 0.95 (0.80–1.12) 0.520

>1000 Kenyan shillings 130 (74.7) Reference

Distance from healthcare facility

≤3 km 42 (65.6) Reference Reference

>3 km 141 (76.2) 1.16 (0.96–1.41) 0.132 1.14 (0.92–1.40) 0.235

Inconsistent condom useb

No 50 (76.9) Reference

Yes 133 (72.3) 0.94 (0.80–1.10) 0.447

Partners with HIV or unknown

HIV statusb

No 56 (78.9) Reference Reference

Yes 127 (71.3) 0.90 (0.78–1.05) 0.197 0.88 (0.71–1.09) 0.239

Transactional sex or sex workb

No 46 (83.6) Reference Reference

Yes 137 (70.6) 0.84 (0.73–0.98) 0.025 0.78 (0.64–0.94) 0.010

Self-reported sexually transmitted

infectionb

No 162 (74.3) Reference

Yes 21 (67.7) 0.91 (0.71–1.18) 0.477

Alcohol and/or drug use before

sexb

No 81 (76.4) Reference

Yes 102 (71.3) 0.93 (0.80–1.08) 0.363

Depressionc

None/minimal 73 (69.5) Reference Reference

Mild 59 (77.6) 1.12 (0.94–1.33) 0.217 1.16 (0.98–1.37) 0.085

Moderate or severe 51 (75.0) 1.08 (0.90–1.30) 0.426 1.14 (0.95–1.36) 0.168

Note: Poisson regression with robust standard errors was used to calculate prevalence ratios and 95% confidence intervals for the association
between pre-specified participant characteristics and never having taken PEP, among those who have heard of PEP. Unadjusted modelling was
performed for each characteristic of interest and purposeful variable selection was used to identify participant characteristics for inclusion in
the final adjusted model. Results significant at the 5% level are presented in bold font.
Abbreviations: CI, confidence interval; PEP, HIV post-exposure prophylaxis.
aSince complete case analysis (n = 249) was used to deal with missingness, the counts and percentages will not match those in Table 1.
bQuestion asked about behaviours in the 12 weeks prior to enrolment.
cNone/minimal depression was defined as PHQ-9 score 0–4, mild as 5–9 and moderate/severe as ≥10.
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ticipants have lower PEP utilization than older participants,
and participants with depression have both lower PEP utiliza-
tion and knowledge of where to access PEP than participants
without depression. Therefore, targeting outreach efforts to
populations with lower education levels and including mental
healthcare in HIV prevention programming may help alleviate
some of the PEP awareness and uptake barriers.
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Abstract
Introduction: In Malawi, where HIV prevalence remains high at 6.7%, post-exposure prophylaxis (PEP) has been implemented
as one of the HIV prevention strategies. However, there is limited data on the characteristics of PEP users and HIV sero-
conversion. Using national routine HIV testing services (HTS) programme data, we described the demographic characteristics
and risk of exposure to HIV for HTS clients reporting PEP use and determined HIV seroconversion rates among those with
baseline HIV-negative results.
Methods: We conducted a descriptive cross-sectional study of individuals aged 2 years and older accessing HTS who reported
PEP use. A subset was included in a retrospective cohort to determine HIV seroconversion rates. The risk of exposure to
HIV was classified as high, ongoing, low and not assessed. HTS encounters data were extracted from a national HTS data
repository. Some HTS clients had multiple HTS encounters. Descriptive statistics were reported for the study populations and
Poisson regression model with an offset was used to estimate HIV seroconversion rates.
Results: Between November 2022 and July 2023, there were 21,298 HTS encounters where PEP use was reported any time
prior. Of the 21,298 encounters, 1847 (8.7%) HTS clients with a baseline HIV-negative status were included in the cohort
study component. The median follow-up time was 30 days (interquartile range 30–61). Of the 1847 HTS clients, 1055 (57.1%)
were males and 928 (50.2%) were aged 20 and 29 years. A total of 329 (17.8%) HTS clients reported a high-risk HIV expo-
sure event in the past 3 months, 581 (31.5%) had an ongoing risk of exposure to HIV, 892 (48.3%) had low risk of exposure
to HIV and 45 (2.4%) assessment was not done. Overall, five individuals seroconverted, yielding a seroconversion rate of 2.08
(0.87−4.99) per 100 person-years.
Conclusions: The majority of PEP users were young adults and males. A sizeable proportion had an ongoing risk of exposure
to HIV. The HIV seroconversion rate was high. Targeted efforts should focus on promoting condom use, encouraging partner
testing and expanding access to PEP for those with ongoing HIV exposure.

Keywords: post-exposure prophylaxis; HIV seroconversion; HIV testing service; young adult; HIV infection; HIV risk
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1 INTRODUCT ION

HIV acquisition remains a significant public health concern in
sub-Saharan Africa (SSA). Approximately 25.9 million people
were living with HIV (PLHIV) in SSA in 2023, which accounted
for 67% of the world’s PLHIV [1]. Malawi, one of the SSA
countries, has one of the highest numbers of PLHIV. As of
2023, the national adult HIV prevalence was estimated at

6.7%, with around 1 million PLHIV. While Malawi has made
significant progress towards the UNAIDS 95-95-95 targets—
95% of PLHIV knew their status, 91% of those diagnosed
received sustained antiretroviral therapy (ART) and 87% of
those on ART achieved viral suppression—Malawi reported
over 12,000 new PLHIV in 2023 [1]. Reducing HIV acqui-
sitions requires a multi-faceted approach, integrating pre-
vention strategies such as post-exposure prophylaxis (PEP),
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pre-exposure prophylaxis (PrEP), expanding access to volun-
tary medical male circumcision and promoting consistent con-
dom use [2].

PEP is recommended by the World Health Organization
(WHO) to prevent new acquisitions, particularly for individ-
uals at high risk of HIV transmission after exposure [3].
PEP is a short-term antiretroviral treatment that reduces the
risk of HIV acquisition after exposure to HIV-infected blood.
PEP has an estimated 80% effectiveness in preventing HIV
acquisition if initiated within 72 hours of exposure, and the
entire 28-day course is completed [3]. However, delayed initi-
ation, incomplete adherence, and repeated high-risk exposures
have raised concerns about its effectiveness, particularly in
resource-limited settings like Malawi [4].

In 2016, the Malawi HIV programme aligned its PEP regi-
men with the standard first-line ART regimen for adults and
children [5]. The 2022 national HIV guidelines for PEP ser-
vice include a baseline HIV test—contingent on the availability
of testing services—to confirm negative status, provision of a
30-day supply of PEP and adherence assessment at 30 days.
Follow-up HIV tests are recommended at 3 and 6 months.
Data collection on PEP is limited to initiation, with no dedi-
cated tools for follow-up after the completion of the regimen,
leading to a lack of data on HIV seroconversion [6].

In 2021, the Malawi HIV programme introduced a
scannable integrated HIV testing register using ScanForm,
an artifical intelligence (AI)-powered technology to digitize
and analyse handwritten data, developed by Quantitative
Engineering Design (QED.ai) [7]. The integrated HIV testing
register also serves as a proxy PEP follow-up tool to capture
information about previous HIV test results, time since the
last HIV test, previous PEP use and time since the last PEP
use. Despite the implementation of the integrated HIV testing
register, the data has not yet been evaluated to understand
the characteristics of PEP users and assess HIV seroconver-
sion rates among individuals who access HIV testing services
(HTS). Therefore, this study analysed the data to (1) describe
the demographic characteristics and risk of exposure to HIV
among HTS clients who reported PEP use; and (2) deter-
mine HIV seroconversion rates among HTS clients with a
baseline HIV-negative test result who reported previous PEP
use.

2 METHODS

2.1 Study design

We conducted a descriptive cross-sectional study to profile
HTS individuals aged 2 years and older who reported PEP use
in Malawi, with a subset of these HTS clients included in a
retrospective cohort to determine HIV seroconversion rates.
We used national HTS programme data collected between
November 2022 and July 2024.

2.2 Setting

2.2.1 PEP services and HTS

PEP services are offered in health facilities, some of which
have one-stop centres that provide comprehensive services

comprising medical treatment, social welfare, law enforcement
and counselling to victims of sexual or gender-based violence
[8]. Eligibility for PEP is determined based on the risk of expo-
sure to HIV. Adults and children (ages < 12 years and below)
who experience potential risk of exposure to HIV through
occupational (e.g. needlestick injuries in healthcare settings) or
non-occupational events (unprotected consensual sexual inter-
course, sexual assault or sharing needles) are considered for
PEP. The assessment includes evaluating the timing of the
exposure, with PEP being most effective when initiated within
72 hours. Children receive distinct legal and social services
from adults.

Clients who are eligible for PEP are referred for a base-
line HIV test—if testing services are available—to confirm neg-
ative status before PEP initiation. The Malawi HIV programme
implements a 3-test algorithm for HTS for adults and children
(Figure S1) [9]. All clients are counselled on voluntary and
confidential testing, emphasizing their right to opt out with-
out affecting access to other healthcare services. Informed
consent is obtained from all HTS clients before testing. At
each HTS session, regardless of PEP needs, a self-reported
history is documented, including the risk of exposure to HIV,
HIV testing history (previous HIV test results and dates) and
any prior antiretrivial (ARV) use, such as PEP, PrEP and ART.
The risk of exposure to HIV is classified as high risk, ongo-
ing risk, low risk or not assessed. “High risk of exposure
to HIV” refers to a potential high-risk HIV exposure event
within the last 3 months (e.g. sexual assault, unprotected
consensual sexual intercourse), while “ongoing risk of expo-
sure to HIV” includes clients whose partners are HIV posi-
tive or on ART and HIV-exposed infants (children aged < 2
years old born to HIV-positive women). Clients who do not
have high or ongoing risk of exposure to HIV are classified
as having low risk. After HIV testing, clients receive post-
test counselling, which includes referral to ART, PEP or PrEP
services.

PEP-eligible individuals with an HIV-negative result or
unknown HIV status are initiated on PEP and receive a com-
plete 30-day PEP regimen, with a strong emphasis on adher-
ence. The standard PEP regimen consists of weight-based
combinations: ABC/3TC + DTG for individuals weighing <30
kg (mainly children) and TDF/3TC/DTG for those weighing
≥30 kg [6]. An alternative regimen is an AZT/3TC-based
regimen used across all weight categories. Follow-up visits
are scheduled at 30 days post-PEP initiation for adherence
assessment and condom provision, and at 3 and 6 months
for HIV testing to confirm the absence of HIV acquisition. In
cases of sexual assault, emergency contraception is also pro-
vided.

2.3 Data collection for PEP and HTS

PEP initiations are documented in an improvised PEP register,
but no dedicated monitoring and evaluation (M&E) tool cap-
tures follow-up testing data. HTS data is captured in paper-
based HIV testing registers that are scannable with ScanForm,
which are featured in the WHO strategic information guide-
lines to strengthen routine data for impact [10]. To enhance
data quality, the ScanForm system has built-in data valida-
tion checks that automatically identify and flag anomalies. The
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anomalies are disseminated through an online portal, with
direct notifications sent to the relevant facilities for timely
correction [11]. The resulting non-identifiable client-level elec-
tronic data is stored in a central data repository and inte-
grated with DHIS2.

In accordance with Malawi MoH reporting guidelines, pre-
liminary statistics are automatically generated weekly, and
comprehensive monthly reports are shared with programme
leadership by the fifth of each month. A dedicated dashboard
provides HTS staff with real-time access to performance met-
rics, including PEP data. The ScanForm technology improves
HTS quality and M&E by generating reports highlighting data
quality errors, missing information and violations of the 3-
test algorithm. As of July 2024, the ScanForm technology
was rolled out in 74% (730/982) of the health facilities in
Malawi.

2.4 Data sources

HTS data were extracted from the ScanForm HTS dataset,
a central repository containing HTS records collected
between November 2022 and July 2024 across Malawi. Each
encounter in the dataset represented an individual instance
of HIV testing, and some clients had multiple encounters
during the study period.

2.5 Inclusion and exclusion criteria

We analysed two datasets. The first dataset, a cross-sectional
study component included all HTS encounters of individuals
aged 2 years and older who reported PEP use at some point
in their life. The second dataset, a cohort study, was designed
to estimate HIV seroconversion. We constructed the HTS
cohort using self-reported PEP use history and HIV testing
data, specifically the time since the last HIV test and previous
test results. Since HIV testing data are recorded as individ-
ual HTS encounters rather than longitudinal client records, we
implemented steps to establish a cohort of unique HTS clients
(1) who returned for a follow-up HIV test after recently com-
pleting PEP and (2) had no evidence of HIV acquisitions
before PEP initiation and during PEP. This involved excluding
the following HTS encounters:

1. Non-negative previous HIV test results;

2. Baseline HIV test occurred more than 35 days before
PEP initiation;

(time between baseline test and PEP initiation was too
long, more than a month)

3. Baseline HIV test occurred more than 7 days after PEP
initiation;

(suggests that the full PEP course was not completed)

4. Date of last PEP use was greater than 65 days ago;
(new high-risk events could have occurred since com-

pleting PEP)

5. Follow-up HIV test was performed more than 95 days
after PEP initiation.

(new high-risk events could have occurred since com-
pleting PEP)

2.6 Statistical data analysis

Descriptive statistics were used to report the characteris-
tics of HTS clients included in the cross-sectional study and
cohort study components. Categorical variables were sum-
marized using counts and proportions, while continuous vari-
ables were analysed using medians with interquartile range
(IQR).

Using cross-sectional data, we compared the characteris-
tics and HIV test results between HTS clients who reported
PEP use and those who did not. In the cohort analysis, we
evaluated participant characteristics and HIV seroconversion.
Follow-up time was calculated as the interval between the
previous baseline HIV-negative test result and the follow-up
HIV test performed within 95 days after PEP initiation. Over-
all and gender-specific HIV seroconversion rates were esti-
mated using a Poisson regression model with an offset to
account for varying follow-up durations. HIV seroconversion
rates, along with 95% confidence intervals (CI), were pre-
sented.

2.7 Ethical considerations

The study was approved by the National Health Sciences
Committee in Malawi (protocol #: 23/12/4275). The commit-
tee waived the need for the client’s informed consent because
the study used routine programmatic data and did not include
personal identifiers.

3 RESULTS

3.1 Characteristics and HIV test results of clients
included in the cross-sectional study component

Between November 2022 and July 2024, a total of 4,710,601
HTS encounters were recorded in HIV testing registers across
730 health facilities in Malawi and included in the cross-
sectional study component (Table 1). Of these, 21,298 (0.5%)
encounters involved clients who reported PEP use. PEP users
were more likely to be male, have tested HIV negative, be cat-
egorized as having “high HIV-risk exposure” and have partners
with unknown HIV status or HIV-positive partners on ART
(p<0.001).

Among HTS encounters with PEP use, 13,595 (63.8%) were
for males. Half of HTS encounters involving clients reporting
PEP use were aged 20–29 years (n = 10,933, 51.3%), fol-
lowed by those aged 30–39 years (n = 5888, 27.7%). The
median time since the last PEP was 213 days (IQR 30–365).
The risk of exposure to HIV among PEP users was: 7941
(37.3%) were classified as having a low risk of HIV exposure,
6301 (29.6%) had ongoing risk and 6382 (40%) had high risk.
Regarding partners’ HIV status, 8854 (41.6%) of HTS encoun-
ters were for clients who reported having an HIV-negative
partner, 8156 (38.3%) for clients who did not know their part-
ner’s HIV status and 1319 (6.2%) for clients whose partners
were HIV positive and on ART, 75 (0.4%) for clients with
HIV-positive partners who were not on ART and 39 (0.2%)
for clients with HIV-positive partners with unknown ART
status.
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Table 1. Characteristics and HIV results of clients for each encounter of HTS in Malawi by reported PEP use, November 2022–

July 2024

Total Reported PEP use Did not report PEP use

N n % n % p-values

Total 4,710,601 21,298 4,689,303

Sex <0.001

Male 1,479,979 13,595 63.8 1,466,384 31.3

Female 3,228,919 7694 36.1 3,221,225 68.7

Unknown 1703 9 <1 1694 <1

Age at HTS (years)

2−12 418,271 841 4.0 417,430 8.9 <0.001

13−19 819,027 1174 5.5 817,853 17.4

20−29 2,006,062 10,933 51.3 1,995,129 42.5

30−39 910,944 5888 27.7 905,056 19.3

40−49 341,038 2020 9.5 339,018 7.2

50−59 115,454 350 1.6 115,104 2.5

60+ 99,805 92 0.43 99,713 2.1

Previous HIV test result <0.001

Never tested 823,657 193 0.9 823,464 17.6

HIV positivea 55,646 93 0.4 55,553 1.2

HIV negative 3,827,589 20,972 98.5 3,806,617 81.2

Invalid/inconclusive missing 3709 40 0.19 3669 0.1

Median time (days) since the

previous HIV test (IQR)

365 (152−730) 183 (61−365) 365 (152−730)

Median time (days) since the last

PEP (IQR)

− 213 (30−365) −

Classification of client’s risk of

exposure to HIV

<0.001

Low risk 3,193,525 7941 37.3 3,185,584 67.9

Ongoing risk 786,150 6301 29.6 779,849 16.6

High HIV-risk exposure event

in the last 3 months

318,654 6382 40.0 312,272 6.7

Not assessed 412,272 674 3.1 411,598 8.8

HTS access point

Facility 4,316,205 19,715 92.6 4296.490 91.6

Community 394,396 1583 7.4 392,813 8.4

Partner’s HIV status

Negative 3,043,582 8854 41.6 3,034,728 64.7

HIV status unknown 630,949 8156 38.3 622,793 13.3

HIV positive, on ART 202,337 1319 6.2 201,018

HIV positive, not on ART 7774 75 0.4 7699 0.2

HIV positive, ART status

unknown

3375 39 0.2 3336 01

No partner 822,577 2855 13.4 819,722 64.7

HIV test result given to the client

HIV positive 91,190 426 2.0 90,764 1.9

HIV negative 4,536,307 20,644 96.9 4,515,663 96.3

Inconclusive/invalid 83,104 228 1.1 82,876 1.8

Abbreviations: ART, antiretroviral therapy; IQR, interquartile range; HTS, HIV testing services.
aClients returned for confirmatory tests.
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Figure 1. (A) Histogram of days from last PEP use to HIV diagnosis (≤95 days) among HIV-positive clients who reported PEP use. (B)
Cumulative distribution function time between last PEP use and HIV diagnosis among all HIV-positive clients who reported PEP use (n
= 426) between November 2022 and July 2024. Abbreviations: CDF, cumulative distribution function; PEP, post-exposure prophylaxis.

Figure 2. Flowchart of clients who reported PEP use in Malawi between November 2022 and July 2024.
Note: HIV-exposed status applies to children aged 2 years who had a previous rapid HIV-positive test result. Abbreviations: HTS, HIV testing
services; PEP, post-exposure prophylaxis.

3.2 HIV-positive tests

The overall confirmed HIV positivity rate among clients who
had ever used PEP was 2%, with 426 testing HIV positive.
The HIV-positive clients were clustered around 30, 60 and 90

days since the last PEP use, with very few positives reporting
less than 30 days since the last PEP use (Figure 1A). Of the
426 HIV-positive individuals, 10% were diagnosed within 95
days after the last PEP use (Figure 1B).
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3.3 HTS cohort for PEP

Of the 21,298 HTS encounters where clients reported PEP
use, we excluded 326 (1.5%) encounters: 180 (0.8%) with-
out a previous HIV status, 40 (0.2%) with invalid/inconsistent
HIV status, 93 (0.4%) with previous HIV-positive results and
13 (0.1%) were for children aged 2 years who had previous
rapid HIV test (HIV-exposed status) (Figure 2). Among the
remaining 20,972 (98.5%) HTS encounters with negative HIV
test results, 19,129 (91.2%) encounters were further excluded
based on the following criteria: HIV tests were performed
more than 35 days before PEP initiation or more than 7 days
after PEP initiation or time since last PEP was more than 65
days, date of last PEP use was more than 65 days and follow-
up HIV testing occurred beyond 95 days post-PEP initiation. A
cohort of 1847 (8.8%) HTS clients met the inclusion criteria:
baseline HIV-negative results and a follow-up HIV test within
95 days of PEP initiation.

3.4 Characteristics and HIV seroconversion
among HTS clients included in the cohort study
component

Among 1847 HTS clients included in the cohort analysis,
1055 (57.1%) were male (Table 2). Half (n = 927, 50.2%)
was aged 20–29 years, followed by those aged 30–39 years
(n = 460, 24.9%), while 292 (15.8%) were under 20 years.
The median time since the previous HIV test was 30 days
(IQR: 30–61), while the median time since the last PEP use
was 3 days (IQR: 1–30). Nearly half of the clients (n = 892,
48.3%) were classified as having a low HIV risk. However, 581
(31.6%) reported ongoing HIV risk, 329 (17.8%) reported a
high HIV-risk event within the last 3 months and risk assess-
ment was not conducted for 45 (2.4%). Regarding partner’s
HIV status, 752 (40.7%) HTS clients reported having an HIV-
negative partner, 625 (33.8%) indicated their partner’s HIV
status was unknown, 106 (5.8%) reported having an HIV-
positive partner and 364 (19.7%) reported having no partners.

There was no association between sex and HIV exposure
categories (Table 3). However, significant associations were
found between age group and partner’s HIV status with the
client’s classification of HIV exposure. Children aged 2–12
years were more frequently categorized as having a low risk
of exposure to HIV (n = 78, 69.6%), while 12 (10.7%) had
ongoing risk and 21 (18.8%) had a recent high HIV-risk event
in the last 3 months. The majority of individuals who reported
having an HIV-negative partner or no partner were frequently
classified as having low risk (n = 566, 75.3% and n = 263,
72.3%, respectively). In contrast, individuals with partners
whose HIV status was unknown or HIV positive were more
often classified as having high or ongoing risk.

A total of five individuals seroconverted, yielding a sero-
conversion rate of 2.08 (0.87−4.99) per 100 person-years:
two males (1.42 [0.34−5.67] per 100 person-years) and three
females (3.02 [0.97−18.05] per 100 person-years). Of the
individuals who seroconverted, one reported a high-risk event
in the past 3 months, three had ongoing HIV exposure and
one was categorized as low exposure. Regarding partner HIV
status, two did not know their partner’s HIV status, one had

Table 2. Characteristics of HTS cohort clients who reported

PEP use, November 2022–August 2024

N %

Sex

Male 1055 57.1

Female 792 42.9

Age at HTS (years)

2−12 112 6.1

13−19 180 9.8

20−29 928 50.2

30−39 460 24.9

40−49 127 6.9

50+ 40 2.2

Median time (days) since the previous

HIV test (IQR)

30.0 (30−61)

Median time (days) since the last PEP

(IQR)

3.0 (1−30)

Classification of client’s risk of exposure

to HIV

Low risk 892 48.3

Ongoing risk 581 31.5

High HIV-risk exposure event in the

last 3 months

329 17.8

Risk assessment not done 45 2.4

Access point for HTS

Facility 1789 96.9

Community 58 3.1

Partners HIV status

Negative 752 40.7

HIV status unknown 625 33.8

HIV positive, on ART 100 5.4

HIV positive, not on ART 5 0.3

HIV positive, ART status unknown 1 0.1

No partner 364 19.7

Abbreviations: ART, antiretroviral therapy; HTS, HIV testing service;
IQR, interquartile range; PEP, post-exposure prophylaxis.

an HIV-positive partner on ART, one had no partner and one
had a partner who was HIV negative.

4 D ISCUSS ION

This study is the first globally to use a large-scale national
routine programme data to describe characteristics of HTS
clients who reported PEP use and their HIV seroconversion
rates. The use of nationally representative, real-world data
strengthens the relevance of the study and provides unique
insights into national PEP implementation. Both the cross-
sectional and cohort components of this study showed that
the majority of HTS clients who reported PEP use at any time
prior were aged 20–29 years, with a higher proportion being
male, and a sizeable proportion having substantial ongoing
HIV exposure. In the cohort analysis, HTS clients with ongoing
HIV exposure were those with unknown partner HIV status
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Table 3. HIV exposure category by characteristics of clients with baseline HIV test who reported PEP use, November 2022−July
2024

Classification of risk of exposure to HIV

Total

High HIV-risk

exposure event last 3

months Ongoing risk Low risk

Risk assessment

not done Chi-square

Sex 0.200

Male 1055 (57.1%) 192 (58.5%) 346 (59.6%) 488 (54.7%) 29

(64.4%)

Female 792 (42.9%) 137 (41.6%) 235 (40.5%) 404 (45.3%) 16

(35.6%)

Age group <0.001

2–12 112

(6.1%)

21

(18.8%)

12

(10.7%)

78

(69.6%)

1

(0.9%)

13–24 692 (37.5%) 130 (18.8%) 213 (30.8%) 333 (48.1%) 16(2.3%)

25–49 1003(54.3) 174 (17.3%) 338(33.7%) 463 (46.2%) 28 (2.8%)

50+ 40 (2.2%) 4 (10%) 18 (45%) 18 (45%) 0 (0.0%)

Partner’s HIV status <0.001

Unknown 625 (33.8%) 190 (30.4%) 372 (59.5%) 55

(30.4%)

8

(1.3%)

Positive not on ART 5

(0.3%)

0

(0.0%)

3

(60.0%)

2

(0%)

0

(0%)

Positive

ART

Unknown

1

(0.1%)

0

(0.0%)

1

(100%)

0

(0.0%)

0

(0.0%)

Positive on ART 100

(5.4%)

12

(12.0%)

80

(80.0%)

6

(6.0%)

2

(2.0%)

Negative 752 (40.7%) 69

(9.2%)

88

(11.7%)

566 (75.3%) 29

(3.9%)

No partner 364 (19.7%) 58

(15.9%)

37

(10.2%)

263 (72.3%) 6

(1.6%)

and those with HIV-positive partners. The study found a high
HIV seroconversion of 2% per year. The findings have several
implications for the national PEP programme.

Similar to other studies [12–15], the majority of the PEP
users were young adults and males. In SSA, including Malawi,
young adults are at elevated risk of HIV exposure due to
increased sexual activity, often involving multiple or older
partners [16]. The heightened risk awareness may drive more
young adults to seek PEP following potential exposures such
as condom slippage or breakage, sexual assault and unpro-
tected consensual sexual intercourse. The gender disparity
in PEP access may stem from structural and socio-cultural
barriers, including financial constraints, and stigma surround-
ing sexual violence disclosure despite women generally having
higher health-seeking behaviour [17, 18]. Women who expe-
rience sexual assault—especially from intimate partners—may
not seek care [19]. Integrating PEP education and awareness
campaigns with broader sexual and reproductive health ser-
vices may empower young women to understand and access
PEP.

Our study found that 4% of HTS clients who reported PEP
use were children aged 2–12 years. Although this study did

not collect specific details on HIV exposure, previous research
highlights child sexual assault as a significant issue in Malawi
[20, 21]. Additionally, anecdotal reports from facilities with
one-stop centres (those with a high number of child PEP
users) reported that child sexual assault was the most com-
mon HIV exposure. In the past two decades, the Government
of Malawi has collaborated with international organizations to
combat violence against children, encourage reporting of sex-
ual violence and establish national referral pathways connect-
ing communities, law enforcement, social support networks
and health facilities [22]. Given the significant number of chil-
dren accessing PEP, scaling up educational campaigns on child
sexual abuse prevention and strengthening national referral
pathways to encourage prompt reporting are warranted.

The study identified a seroconversion rate of 2% per
year, with five individuals seroconverting. While comparable
to other studies [23, 24], the HIV seroconversion is rela-
tively higher. Most studies on PEP, particularly among health-
care workers (occupational PEP), report low seroconversion
rates, often less than 1% [25, 26]. In non-occupational PEP
use, seroconversion rates vary from 1% to 2.9% [27, 28],
influenced by factors such as adherence to PEP regimens,
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ongoing HIV exposure and lack of proper follow-up. Although
PEP initiation timing and adherence were not determined,
most individuals who seroconverted had ongoing HIV expo-
sure (unknown partner HIV status or HIV-positive partner),
emphasizing the need for enhanced prevention measures,
including condom use, partner HIV testing and transitioning
from PEP to PrEP for those at continued risk [29–31].

Forty-one percent of PEP users reported having HIV-
negative partners, with 75% classified as low risk, which con-
trasts with typical HIV risk profiles for individuals seeking
PEP. There are two possible explanations for the discrep-
ancy. First, underreporting of high-HIV risk exposures, such
as concurrent condomless partnerships or undisclosed sex-
ual networks—may have resulted in misclassification of partic-
ipants’ HIV risk status. People may underreport these events
due to stigma and undesirable aspects [32, 33]. Second, PEP
may have been initiated due to high HIV exposure events (e.g.
occupational incidents or sexual assault), while subsequent
risk assessment reflected the participants’ current low status
rather than the prior high-risk exposure that prompted PEP
use.

Reporting PEP uptake, HIV exposure and completion rates
in the Malawi HIV programme is challenging due to the lack of
standardized tools. The HIV testing register data used in this
study tracked whether clients had previously received PEP
during HIV testing encounters, which was designed to moni-
tor HTS client return rates. However, effective monitoring of
PEP use remains an unmet need. Implementing a standardized
PEP register that document HIV exposures, along with base-
line and follow-up testing results, would improve client track-
ing, enhance continuity of care, and ultimately help reduce
seroconversion rates.

The study findings should be interpreted considering the
following limitations. First, the prevalence of “ever used PEP”
was calculated based on the HTS encounters, where some
people may have received HTS multiple times, potentially
leading to an overestimate. Second, reliance on self-reported
previous HIV testing history and use of PEP, which is subject
to recall bias and misreporting, risks inaccurate estimation of
ever-used PEP. Third, the estimation of the HIV incidence may
be influenced by the exclusion criteria, which may affect gen-
eralizability. Fourth, selection bias may affect the results, as
HTS clients who returned for follow-up HIV testing might dif-
fer from those who did not, potentially leading to an overesti-
mation or underestimation of the true seroconversion rates.
Lastly, some clients who were included in the HIV serocon-
version analysis might have already acquired HIV but tested
HIV negative before starting PEP, hence overestimating the
observed seroconversion rates. Despite these limitations, the
study accurately reflects current practices in PEP programme
implementation and highlights critical areas for improvement.

5 CONCLUS IONS

Our findings show a high HIV seroconversion rate among PEP
users. The majority of PEP users were male, suggesting a
potential gap in reaching women. Younger individuals also rep-
resented a large proportion of PEP users. Many continued
to engage in high HIV-risk exposure behaviours, underscor-

ing the need to promote condom use, partner HIV testing,
PrEP access, alongside other evidence-based safer sex strate-
gies. PEP M & E tools are essential for effectively monitor-
ing PEP uptake, adherence and seroconversion rates. Further
research is necessary to understand the type of risk of expo-
sure to HIV better.

AUTHORS ’ AFF I L IAT IONS

1International Training and Education Center for Health (I-TECH), Lilongwe,
Malawi; 2Department of Global Health, University of Washington, Seattle, Wash-
ington, USA; 3Directorate of HIV/AIDS, STI and Viral Hepatitis (DHA), Ministry
of Health, Lilongwe, Malawi; 4Quantitative Engineering Design (QED.ai), Lilongwe,
Malawi

COMPET ING INTERESTS

The authors declare that they have no competing interests.

AUTHORS ’ CONTR IBUT IONS

LG,WW, HT and TC designed the study.WW, ZZ, AD andDB conducted data anal-
ysis. HT, TC and AJ interpreted the data. HT, LG, WW and TC wrote a draft paper.
All authors reviewed and approved the final paper.

ACKNOWLEDGEMENTS

The authors would like to thank the Directorate of HIV/AIDS, STI and Viral Hepati-
tis in the Ministry of Health of Malawi for the support and the HTS providers who
collected the study. The authors also thank numerous donors who contributed to
the development of ScanForm, and the Global Fund for supporting its nationwide
implementation of ScanForm for national HIV Testing Services in Malawi.

DISCLA IMER

The content is solely the responsibility of the authors and does not necessarily rep-
resent the official views of the Malawi Ministry of Health and the donors.

DATA AVAILAB I L ITY STATEMENT

The dataset used in this study is available from the corresponding author upon rea-
sonable request.

REFERENCES

1. The urgency of now: AIDS at a crossroads. Geneva: Joint United Nations Pro-
gramme on HIV/AIDS; 2024.
2. World Health Organization. Prevention. Department of Global HIV, Hepatitis
and Sexually Transmitted Infections Programmes; 2024.
3. Kennedy C, Dawit R, Yeh P. Web annex B. Systematic review findings and
GRADE tables. In: Guidelines for HIV post-exposure prophylaxis. Geneva: World
Health Organization; 2024.
4. FordN, Irvine C, Shubber Z, Baggaley R, Beanland R, VitoriaM, et al. Adherence
to HIV postexposure prophylaxis: a systematic review and meta-analysis. AIDS.
2014;28(18):2721–27. doi: 10.1097/QAD.0000000000000505
5. Malawi Ministry of Health. Clinical management of HIV in children and adults:
Malawi integrated clinical HIV guidelines. 2nd edition. 2014. Available from: https:
//dms.hiv.health.gov.mw/link/3xmvrbm0
6. Malawi Ministry of Health and Population. Malawi guidelines for clinical man-
agement of HIV in children and adults. 5th edition. 2022. Available from: https:
//dms.hiv.health.gov.mw/link/ih4m1z0g
7. ScanForm: scalable data collection and analysis from handwritten documents.
By Quantitative Engineering Design (QED.ai). 2023. Available from: https://
scanform.qed.ai
8. Mulambia Y, Miller AJ, MacDonald G, Kennedy N. Are one-stop centres an
appropriate model to deliver services to sexually abused children in urbanMalawi?
BMC Pediatr. 2018;18(1):145.
9. HIV, syphilis and hepatitis B integrated rapid testing and counselling guidelines
and standard operating procedures. Malawi Ministry of Health; 2023.
10. Consolidated guidelines on person-centred HIV strategic information:
strengthening routine data for impact. Geneva: World Health Organization; 2022.

78

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26473/full
https://doi.org/10.1002/jia2.26473
https://doi.org/10.1097/QAD.0000000000000505
https://dms.hiv.health.gov.mw/link/3xmvrbm0
https://dms.hiv.health.gov.mw/link/3xmvrbm0
https://dms.hiv.health.gov.mw/link/ih
https://dms.hiv.health.gov.mw/link/ih
https://scanform.qed.ai
https://scanform.qed.ai


Tweya H et al. Journal of the International AIDS Society 2025, 28(S1):e26473
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26473/full | https://doi.org/10.1002/jia2.26473

11. QED.ai. ScanForm [Internet]. [cited 2024 Oct 10]. Available from: https://
about.scanform.qed.ai/
12. Castoldi L, Berengan MM, Both NS, Fortes VS, Pinheiro TV. HIV post-
exposure prophylaxis in vulnerable populations: a retrospective longitudinal study
in a public health outpatient clinic in Rio Grande do Sul, Brazil, 2015–2018. Epi-
demiol Serv Saúde. 2021;30(2):e2020646.
13. Carneiro da Silva F, Magno L, Antônio de Souza Teles Santos C. Prescrip-
tion of HIV post-exposure prophylaxis in emergency care units and return for
follow-up appointments in specialized services in Salvador, Brazil, 2018: a cross-
sectional study. Epidemiol Serv Saúde. 2024;33:e2023642. doi: 10.1590/S2237-
96222024V33E2023642.en
14. Onyedum CC, Chukwuka C, Iyoke CA, Omotola OF. HIV postexposure pro-
phylaxis (PEP) in a Nigerian tertiary health institution. J Int Assoc Physicians AIDS
Care (Chic). 2011;10(3):171–75.
15. Kouanfack C, Meli H, Cumber SN, Bede F, Nkfusai CN, Ijang PY, et al. Non-
occupational HIV post-exposure prophylaxis: a 10-year retrospective review of
data following sexual exposure from Yaoundé Central Hospital, Cameroon. Int J
MCH AIDS. 2019;8(2):138–45.
16. Wilson CN, Sathiyasusuman A. Associated risk factors of STIs and multiple
sexual relationships among youths in Malawi. PLoS One. 2015;10(8):e0134286.
17. Abrahams N, Jewkes R. Barriers to post exposure prophylaxis (PEP) comple-
tion after rape: a South African qualitative study. Cult Health Sex. 2010;12(5):471–
84.
18. Goparaju L, Praschan NC, Warren-Jeanpiere L, Experton LS, Young MA,
Kassaye S. Stigma, partners, providers and costs: potential barriers to PrEP uptake
among US women. J AIDS Clin Res. 2017;8(9):730. doi: 10.4172/2155-6113.
1000730
19. Dickson KS, Boateng ENK, Adzrago D, Addo IY, Acquah E, Nyarko SH.
Silent suffering: unveiling factors associated with women’s inability to seek
help for intimate partner violence in sub-Saharan Africa (SSA). Reprod Health.
2023;20(1):110.
20. Mason C, Kennedy N. Sexual abuse in Malawi: patterns of disclosure. J Child
Sex Abus. 2014;23(3):278–89.
21. Mulambia Y, Miller AJ, MacDonald G, Kennedy N. Are one-stop centres an
appropriate model to deliver services to sexually abused children in urbanMalawi?
BMC Pediatr. 2018;18(1):145.
22. Government of Malawi. National Referral Pathways Guidance Notes. 2020.
Available at: https://intdev.tetratecheurope.com/wp-content/uploads/2022/02/
7.-Referral-Pathways-Booklet-English.pdf
23. Roland ME, Myer L, Martin LJ, Maw A, Batra P, Arend E, et al. Preventing
human immunodeficiency virus infection among sexual assault survivors in Cape
Town, South Africa: an observational study. AIDS Behav. 2011;16(4):990–98.

24. Carries S, Muller F, Muller FJ, Morroni C, Wilson D. Characteristics, treat-
ment, and antiretroviral prophylaxis adherence of South African rape survivors. J
Acquir Immune Defic Syndr. 2007;46(1):68–71.
25. Shiao JS, Guo YL, McLaws M-L. Risk of seroconversion estimated from a per-
cutaneous injury reporting system. Occup Environ Med. 2011;68(Suppl 1):A103–
A103.
26. Abubakar S, Iliyasu G, Dayyab FM, Inuwa S, Tudun Wada RA, Sadiq NM, et al.
Post-exposure prophylaxis following occupational exposure to HIV and hepatitis
B: an analysis of a 12-year record in a Nigerian tertiary hospital. J Infect Prev.
2018;19(4):184–89.
27. Pierce AB, Yohannes K, Guy R, Watson KM, Armishaw J, Price B, et al. HIV
seroconversions among male non-occupational post-exposure prophylaxis service
users: a data linkage study. Sex Health. 2011;8(2):179–83.
28. Schechter M, do Lago RF, Mendelsohn AB, Moreira RI, Moulton LH, Harrison
LH, et al.; Praca Onze Study Team. Behavioral impact, acceptability, and HIV inci-
dence among homosexual men with access to postexposure chemoprophylaxis for
HIV. J Acquir Immune Defic Syndr. 2004;35(5):519–25.
29. Leal L, Torres B, León A, Lucero C, Inciarte A, Diaz-Brito V, et al. Predictive
factors for HIV seroconversion among individuals attending a specialized center
after an HIV risk exposure: a case–control study. AIDS Res Hum Retroviruses.
2016;32(10–11):1016–21.
30. O’Byrne P, MacPherson P, Orser L. Nurse-led HIV PEP program used by men
at high risk for HIV seroconversion. J Assoc Nurses AIDS Care. 2018;29(4):550–
59.
31. Nugent D, Gilson R. Where next with preexposure prophylaxis? Curr Opin
Infect Dis. 2017;30(1):44–9.
32. O’Sullivan LF. Challenging assumptions regarding the validity of self-report
measures: the special case of sexual behavior. J Adolesc Health. 2008;42(3):
207–8.
33. Catania JA, Gibson DR, Chitwood DD, Coates TJ. Methodological problems in
AIDS behavioral research: influences on measurement error and participation bias
in studies of sexual behavior. Psychol Bull. 1990;108(3):339–62.

SUPPORT ING INFORMAT ION

Additional information may be found under the Supporting
Information tab for this article:
Figure S1: 3-test diagnostic algorithm for HIV in Malawi

79

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26473/full
https://doi.org/10.1002/jia2.26473
https://about.scanform.qed.ai/
https://about.scanform.qed.ai/
https://doi.org/10.1590/S2237-96222024V33E2023642.en
https://doi.org/10.1590/S2237-96222024V33E2023642.en
https://doi.org/10.4172/2155-6113.1000730
https://doi.org/10.4172/2155-6113.1000730
https://intdev.tetratecheurope.com/wp-content/uploads/2022/02/7.-Referral-Pathways-Booklet-English.pdf
https://intdev.tetratecheurope.com/wp-content/uploads/2022/02/7.-Referral-Pathways-Booklet-English.pdf


Kanagasabai U et al. Journal of the International AIDS Society 2025, 28(S1):e26469
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26469/full | https://doi.org/10.1002/jia2.26469

RESEARCH ARTICLE

Poor post-exposure prophylaxis completion despite
improvements in post-violence service delivery in 14
PEPFAR-supported sub-Saharan African countries, 2018–2023
Udhayashankar Kanagasabai1,§ ,# , Stephanie M. Davis1, Viva Thorsen1,# , Emily Rowlinson1, Anne Laterra1 ,
Jennifer Hegle1, Carrine Angumua2, Alexandre Ekra3, Minlangu Mpingulu4, Meklit Getahun5 , Fikirte Sida5,
Phumzile Mndzebele6, Caroline Kambona7, Puleng Ramphalla8, Eunice Mtingwi9, Wezi Msungama9,
Meghan Duffy10 , Bukola Adewumi11, Ezeomu Olotu11 , Jackson Sebeza12, Jane Kitalile13, Rose Apondi14,
Carlos Muleya15 and Meagan Cain1

§Corresponding author: Udhayashankar Kanagasabai, HIV Prevention Branch, Division of Global HIV and Tuberculosis, CDC, 1600 Clifton Rd NE, Atlanta, GA
30329, USA. Tel: 404-639-3777. (ukanagasabai@cdc.gov, nqy2@cdc.gov)

Abstract
Introduction: Sexual violence (SV) affects millions globally and has a well-documented bidirectional association with HIV. Post-
exposure prophylaxis (PEP) is a critical, yet often underutilized, HIV prevention tool in post-SV care. Despite its potential
impact to reduce HIV transmission, SV care remains an overlooked service delivery point for HIV prevention. The U.S. Centers
for Disease Control and Prevention (CDC), as part of the President’s Emergency Plan for AIDS Relief (PEPFAR), supports
PEP provision within broader post-violence care (PVC) services. Understanding PEP utilization is crucial for optimizing service
delivery and HIV prevention efforts.
Methods: Using Monitoring Evaluation and Reporting data from fiscal years 2018–2023, we conducted a descriptive analysis
of clients who received PVC and SV services through CDC-supported programming in 14 sub-Saharan African countries.
Results: From 2018 to 2023, the annual number of clients receiving any PVC, and specifically SV, services increased by 233%
(in 2018, n = 206,764; in 2023, n = 689,349) and 163% (in 2018, n = 42,848; in 2023, n = 112,838), respectively. Fewer
than half of SV clients completed PEP (38% in 2018, n = 16,103; 31% in 2023, n = 35,118). Across all years combined,
most SV clients (female: 185,414; male: 59,618) were aged 15–19 years. The age band and sex with the lowest proportion of
clients completing PEP were males aged 15–19 (4%, n = 2296).
Conclusions: The findings underscore a critical gap between the scaling of SV services and the completion of PEP within vio-
lence response programmes. Innovative implementation science approaches may help to identify and address barriers inhibit-
ing effective PEP delivery and uptake within PVC service delivery programmes. Enhancing PEP uptake and completion can
support mitigating the bidirectional relationship between violence and HIV acquisition, particularly among vulnerable popula-
tions like adolescents and young adults. Low PEP coverage also reflects missed opportunities, particularly among adolescent
girls and young women, who experience disproportionate rates of HIV acquisition.

Keywords: Africa; HIV prevention; HIV; intimate partner violence; post-exposure prophylaxis; sexual violence
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1 INTRODUCT ION

Violence is the intentional use of physical force or power,
threatened or actual, against oneself or against a group or
community that either results in or has a high likelihood of
resulting in injury, death, psychological harm, maldevelopment

or deprivation [1, 2]. Globally, it is estimated that one in four
ever-married/partnered adolescent girls experiences physical
and/or sexual violence (SV) from an intimate partner once in
their lifetime [2]. In sub-Saharan Africa (SSA), the prevalence
of experiencing lifetime intimate partner violence (IPV) is 33%
[2].

80

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26469/full
https://doi.org/10.1002/jia2.26469
https://orcid.org/0000-0003-1694-9344
https://orcid.org/0000-0002-4654-6530
https://orcid.org/0000-0001-7277-3350
https://orcid.org/0009-0003-2213-0906
https://orcid.org/0000-0003-0786-8964
https://orcid.org/0000-0002-4936-9314
mailto:ukanagasabai@cdc.gov
mailto:nqy2@cdc.gov
http://creativecommons.org/licenses/by/4.0/


Kanagasabai U et al. Journal of the International AIDS Society 2025, 28(S1):e26469
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26469/full | https://doi.org/10.1002/jia2.26469

The United States Centers for Disease Control and Pre-
vention (U.S. CDC) defines sexual violence as sexual activity
with consent that is not obtained or freely given [1]. Glob-
ally, SV has been shown to have a bidirectional positive asso-
ciation with HIV [2−4]. The impact of SV on HIV is seen
across the clinical cascade. Across six high-burden countries
in SSA, women exposed to physical and/or sexual IPV in the
past 12 months were 3.2 times more likely to have acquired
HIV [5]. Several violence against children (boys and girls) have
described the associations between SV and HIV, including the
ability of survivors of violence to negotiate prevention meth-
ods [6−8]. Studies have shown that those who can negoti-
ate prevention methods have a lower risk of HIV acquisition
[6−8].

Post-exposure prophylaxis (PEP) refers to the medications
(3-drug regimen) given to prevent the transmission of HIV
following a potential exposure [9, 10]. The World Health
Organization (WHO) and the U.S. CDC recommend that per-
sons who experience SV receive PEP within 72 hours (28-
day course) to prevent HIV acquisition [9]. The United States
President’s Emergency Plan for AIDS Relief (PEPFAR), the
most significant bilateral funder of HIV prevention and treat-
ment programmes worldwide (more than 50 countries), makes
a substantial investment in violence prevention and response
programming [6, 11, 12]. This includes funding for violence
prevention and response to more than 20 countries in SSA
[12]. PEPFAR-supported health facilities provide a minimum
package of services for SV survivors, which includes care for
injuries, rapid HIV testing with referral to care and treat-
ment (as appropriate), PEP, sexually transmitted infection (STI)
screening/testing, STI prophylaxis and treatment, emergency
contraception and counselling [9, 11, 13].

Despite the expansion and investment in violence service
provision in U.S. CDC/PEPFAR-supported countries, the cov-
erage of PEP use among SV survivors in this context has
rarely been explored in low-resource settings [9, 14−16]. Fur-
thermore, despite WHO guidance for the use of PEP in cases
of sexual assault, this remains an understudied field, especially
within SSA [9, 14, 17, 18]. PEPFAR’s mandated annual report-
ing on services provides a resource for analysing trends and
geographic variations in PEP coverage. This study is the first
description of PEP utilization within the U.S. CDC’s PEPFAR-
supported violence service delivery programmes in SSA.

2 METHODS

PEP data was available from 29 PEPFAR-supported coun-
tries. For this analysis, we restricted the analysis to data
from U.S. CDC/PEPFAR-supported countries in SSA. We anal-
ysed PEPFAR’s Monitoring, Evaluation, and Reporting (MER)
data on post-violence service provision from October 2018 to
September 2023 (fiscal years) across 14 SSA countries. This
system semiannually captures aggregate programme data and
information on the minimum package of post-violence services
provided in post-violence clinical settings within PEPFAR-
supported sites. Fifteen SSA countries were excluded from the
data due to incomplete data for several years. We included
only data reported by U.S. CDC-supported implementing part-
ners from the 14 countries with data for all or nearly all

included years (Cameroon, Cote d’Ivoire, Democratic Republic
of Congo, Eswatini, Ethiopia, Kenya, Lesotho, Malawi, Mozam-
bique, Nigeria, Rwanda, Tanzania, Uganda and Zambia). The
primary variable of interest was the number of persons
receiving post-violence clinical care categorized by age group,
sex and among individuals who experienced SV, completion of
PEP (yes/no) [12, 13].

Data also includes the categorization of type of assault: (1)
physical and emotional violence (yes/no) and (2) SV (yes/no).
To avoid double-counting, services for an individual who has
experienced both sexual and physical and/or emotional vio-
lence are only counted under the SV indicator. Those who
did not experience SV are counted under the physical and/or
emotional violence indicator as appropriate. PEP completion
is counted when an individual who has experienced sexual
assault receives post-rape care and a client initiates PEP and
self-reports completing the entire course of treatment accord-
ing to international guidance and returns for a follow-up visit
[9, 13]. Data on the number of clients initiating and not com-
pleting PEP were unavailable and not included in this anal-
ysis. All facilities providing the minimum package of services
are required to have all providers trained on the provision
of post-violence care (PVC), including PEP. The numbers of
clients eligible for PEP and offered but declined PEP are
not captured. Additionally, clients may have received PEP and
completed the course without reporting back to the clinic. We
performed a descriptive analysis using Microsoft Excel.

2.1 Ethical review

PEPFAR MER data are covered by a protocol reviewed by
the U.S. CDC, deemed not research, and conducted consis-
tent with applicable federal law and U.S. CDC policy (45 C.F.R.
part 46.102(l)(2), 21 C.F.R. part 56; 42 U.S.C. Sect. 241(d); 5
U.S.C. Sect. 552a; 44 U.S.C. Sect. 3501 et seq). Only aggre-
gated data with no personal identifying information were used
for this analysis; hence there was no need for informed con-
sent by the clients.

3 RESULTS

From 2018 to 2023, the total client encounters for annu-
ally receiving PVC services increased by 233% in the 14
countries, from 206,764 in 2018 to 689,349 in 2023
(Figure 1 and Table S1). Three East African countries, Kenya
(n = 1,171,259), Tanzania (n = 644,574) and Uganda (n
= 414,031), reported the highest volume of PVC services
delivered at U.S. CDC-supported facilities. During this same
period, the total volume of SV services increased by 163%,
from 42,848 in 2018 to 112,838 in 2023 (Figure 1, Table 1
and Table S1). Four East African countries, Ethiopia (n =
43,363), Kenya (n = 101,519), Tanzania (n = 100,621) and
Uganda (n = 137,595), reported the highest volume of SV
services delivered. The number of U.S. CDC-supported facili-
ties providing the minimum service package for PVC increased
from 2818 in 2018 to 5220 in 2023 (Table 1). Three coun-
tries (Cote d’Ivoire, Lesotho and Mozambique) saw an adverse
change in the number of sites providing PVC services. Rwanda
was the only country to maintain a constant number of sites
providing PVC services. In contrast, the others all had a
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Figure 1. Annual proportion of PEP completion among clients who received post-violence care and sexual violence services in 14 coun-
tries supported by U.S. CDC/PEPFAR, 2018−2023. *Sexual violence = denominator for percentage.

Table 1. Number of sites providing the minimum package of post-violence care service in 14 countries supported by U.S.

CDC/PEPFAR, 2018–2023

Country

2018 2019 2020 2021 2022 2023

All sites

(n)

Minimum

package

(n, %)

All sites

(n)

Minimum

package

(n, %)

All sites

(n)

Minimum

package

(n, %)

All sites

(n)

Minimum

package

(n, %) All sites (n)

Minimum

package

(n, %)

All sites

(n)

Minimum

package

(n, %)

Change

(n)

Cameroon 344 6 (1.7) 362 10 (2.8) 301 61 (20.3) 144 110 (76.4) 453 101 (22.3) 495 71 (14.3) 65

Cote d’Ivoire 1344 158

(11.8)

1458 107 (7.3) 974 145 (14.9) 1345 138 (10.3) 572 188 (32.9) 588 133

(22.6)

−25

DRC 345 35 (10.1) 357 52 (14.6) 349 50(143) 349 37 (10.6) 380 48 (12.6) 382 39 (10.2) 4

Eswatini 140 30 (21.4) 140 2014.3) 274 16 (5.8) 180 34 (18.9) 174 48 (27.6) 115 35 (30.4) 5

Ethiopia 1131 177

(15.6)

1113 234(21.0) 1184 23519.8) 703 268 (38.1) 1746 328 (18.8) 1859 292

(15.7)

115

Kenya 1457 534

(36.7)

1440 634 (44.0) 1857 713 (38.4) 1416 965 (68.1) 1396 1162

(83.2)

1408 1172

(83.2)

638

Lesotho 111 − 123 − 122 35(28.7) 102 45 (44.1) 99 44 (44.4) 99 32 (32.3) −3
Malawi 123 − 522 10 (1.9) 538 15(2.8) 582 46 (7.9) 582 57 (9.8) 589 60 (10.2) 50

Mozambique 1006 517

(51.4)

1025 576 (56.2) 1546 43027.8) 1655 415 (25.1) 1703 442 (26.0) 1722 440

(25.6)

−77

Nigeria 1560 306

(19.6)

1742 307 (17.6) 1241 372 (30.0) 1426 426 (29.9) 1421 496 (34.9) 1426 472

(33.1)

166

Rwanda 303 25 (8.3) 299 26 (8.7) 280 25 (8.9) 300 27 (9.0) 271 25 (9.2) 264 25 (9.5) 0

Tanzania 3224 463

(14.4)

3304 613(18.6) 2167 583 (26.9) 2209 862(39.0) 2078 1042

(50.1)

2102 1050

(50.0)

587

Uganda 1650 566

(34.3)

1752 732 (41.8) 1762 764 (43.1) 1860 857 (46.1) 1801 869 (48.3) 2052 870

(42.4)

304

Zambia 1099 1 (0.1) 1128 1 (0.1) 1134 1 (0.1) 1336 152 (11.4) 1212 490 (40.4) 1303 529

(40.6)

528

Total 13,837 2818 14,765 3322 13,729 3445 13,607 4382 13,888 5340 14,404 5220 2402

Note: From 2018 to 2023, the number of SV clients completing PEP decreased, with fewer than half completing PEP in 2018 (37%, n =
16,103) and in 2023 (31%, n = 35,118) (Table 2). More than half of the countries (DRC, Eswatini, Ethiopia, Kenya, Malawi, Rwanda, Tanzania
and Uganda) reported that fewer than 50% of SV clients completed PEP over the 6 years.
Abbreviation: DRC, Democratic Republic of the Congo.
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net increase in the number of facilities providing services
(Table 2).

4 D ISCUSS ION

Our study demonstrates a significant expansion in PVC ser-
vice delivery (a 163% increase from 2018 to 2023) in these
countries. The total number of sites providing PVC services
and the total number of clients reported to have sought ser-
vices show significant growth during the 6-year study period.
However, our findings also highlight two key areas of con-
cern: the disproportionately low PEP completion rate among
women aged 40–44 and poor PEP completion rates among
adolescent boys and young men. Over the study period, the
percent change in PEP completion decreased by 7 percentage
points. This may suggest poor PEP completion within SSA’s
CDC/PEPFAR-supported PVC service delivery programmes.
However, given the limitations of the data, it is difficult to
characterize the change.

We also found that while adolescents make up a large pro-
portion of SV clients, their PEP completion rates are low. This
represents a missed opportunity for prevention among a pop-
ulation at high risk for HIV, as women aged 15 years and
older account for 61% of all people living with HIV in 2022,
with those aged 15–24 years at the highest risk of HIV acqui-
sition [5]. A combination of factors such as quality and avail-
ability of services, enabling policies, knowledge of the impor-
tance of PVC services, and social attitudes and norms may
have played a significant part in service uptake [5].

The findings highlight the poor understanding of PEP
initiation and completion among SV clients across the 14
CDC/PEPFAR countries. More than half of the countries in
this analysis reported less than 50% PEP completion among
those eligible for PEP services. Globally, there are low com-
pletion rates of PEP with wide variations, such as in the
United States (27.4%), Barcelona (29.0%), Brussels (60.0%)
and South Africa (58.5%). However, all indicate suboptimal
completion, leaving persons at risk of HIV [16, 19–21]. Bar-
riers to PEP completion are many and include side effects
of the drugs, fear of blame for the sexual assault, lack of
social support, psychological trauma related to SV and lim-
ited knowledge about the importance of completing the entire
course of PEP [14, 17, 19]. These findings on PEP comple-
tion suggest that more investments in psychological support
and adherence counselling for survivors of SV might lead to
better outcomes for both adherence and completion [23−25].
One systematic review and meta-analysis also pointed to
higher adherence rates seen in low-income settings (53.2%,
95% CI 43.5−62.9%) compared with high-income countries
(33.3%, 95% CI 26.0−40.6%) (p<0.01) [17]. Such differences
have been explained to be due to different attitudes towards
HIV and medications, and as such, continued investments in
addressing other barriers to PEP completion may lead to
higher completion rates [22−24]. Despite fewer Adolescent
Girls and Young Women (AGYW) aged 15–24 years acquiring
HIV in SSA compared to a decade ago, many still face a sub-
stantial risk of acquiring HIV [5, 25], as shown by the large
number of young female and male clients seeking SV services
in this study. The transmission rate of HIV varies depending

on the modality of sexual contact; receptive anal exposure car-
ries the highest risk (0.8−3.0%), followed by receptive vaginal
exposure (0.1−0.5%) and oral sex (0.0001−0.01%) [19].

Particularly troubling is the low PEP completion among
adolescent boys, highlighting the need for tailored violence
prevention and destigmatization efforts. Men and boys often
experience severe stigma around experiences of SV in the
community and when seeking PVC services. Furthermore,
PVC services are usually tailored and designed around the
needs of women and heteronormative standards. The findings
emphasize the urgent need and demand for PVC services that
meet the needs of men and boys.

Low PEP completion is not only a missed opportunity
to prevent HIV in the aftermath of SV but also repre-
sents a larger opportunity for further intervention and sup-
port, including introducing other biomedical options for their
longer-term health needs such as family planning and Pre-
Exposure Prophylaxis (PrEP). Engagement with survivors at
the point of PEP completion may present a critical moment to
begin to mitigate the cascading effects of violence, given the
well-established link between experiencing violence and HIV
risk behaviours.

This study has several strengths: a large-scale country anal-
ysis (14 SSA) with 6-year trend data, standardized data collec-
tions, focus on an understudied area, and programmatic rele-
vance to improve HIV and PVC services.

This study has several limitations. First, we only included
data from CDC-supported facilities through the PEPFAR pro-
gramme in the selected countries. Thus, we may not repre-
sent all persons seeking SV/PVC services in SSA or in PEP-
FAR programmes supported by other agencies. Second, our
data does not account for those clients who experienced sex-
ual assault but were not eligible for PEP initiation (due to
late presentation and/or high ongoing risk). This might mean
we are underestimating PEP completion by excluding clients
not eligible for PEP in the denominator. Third, procedures
for recording visits and PEP provision and availability varied
across settings. Not all facilities could verify PEP completion
by clients, which may have resulted in an underestimation of
completion. Fourth, given the high prevalence of HIV in some
countries, it is possible that some clients were not eligible for
PEP due to their HIV status. Fifth, our data does not allow us
to capture the overlap of those clients who may have expe-
rienced physical/emotional violence in addition to SV at the
same time. Finally, while post-violence clinical service provi-
sion may appear to be increasing, this does not necessarily
mean that PEP initiation and completion would increase, as
effective violence prevention programmes may simultaneously
have been implemented over this period.

5 CONCLUS IONS

This study underscores the critical gap between scaling SV
clinical services and PEP completion within violence pro-
grammes. Enhancing PEP awareness and uptake is essential to
implementing successful violence programmes and may help
mitigate HIV acquisition, particularly among vulnerable popu-
lations like adolescents and young adults. Training of health-
care providers on the eligibility requirements and appropriate
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Table 3. Proportion of all sexual violence clients who completed post-exposure prophylaxis by age band and by sex in 14 coun-

tries supported by U.S. CDC/PEPFAR, 2018–2023a

Years

Sexual violence Post-exposure prophylaxis

Percent of SV clients who completed

PEP

Female

n (%)

Male

n (%)

Female

n (%)

Male

n (%)

Female

%

Male

%

<10 37,123 (9) 15,197 (10) 20,784 (12) 2423 (13) 56 16

10–14 61,030 (15) 22,359 (15) 32,863 (20) 2002 (11) 54 9

15–19 185,414 (46) 59,618 (41) 55,312 (33) 2296 (12) 30 4

20–24 48,666 (12) 18,146 (12) 24,408 (15) 2988 (16) 50 17

25–29 30,276 (7) 11,839 (8) 15,458 (9) 3322 (18) 51 28

30–34 15,554 (4) 7286 (5) 7741 (5) 2226 (12) 50 31

35–39 11,366 (3) 5329 (4) 4593 (3) 1484 (8) 40 28

40–44 8877 (2) 3049 (2) 2212 (1) 826 (4) 25 27

45–49 3308 (1) 1652 (1) 1081 (1) 439 (2) 33 26

50+ 4559 (1) 2630 (2) 1948 (1) 618 (3) 43 23

Abbreviations: PEP, post-exposure prophylaxis; PEPFAR, President’s Emergency Plan for AIDS Relief.
aExcludes missing data for sex and age.

prescription of PEP could lead to better rates of PEP com-
pletion. Policy and programmatic considerations that may fur-
ther strengthen programming include strengthening PEP edu-
cation and awareness campaigns, especially in community set-
tings, and highlighting the importance of timely access to PEP
(e.g. Every Hour Matters Campaign), making PEP more read-
ily available including through community-based platforms and
task shifting models, implementing targeted support systems
for PEP adherence, especially for AGYW, and improving data
collection systems to better track the PEP cascade from eligi-
bility to completion [10, 26]. This study does not explore the
barriers to accessing, initiating or completing PEP; however,
this could be an area for future analysis. Follow-up research
may help to identify specific barriers to PEP initiation and
completion in different demographic groups, develop and test
interventions to improve timely access to PEP and adherence,
evaluate the effectiveness of integrated violence and HIV pre-
vention services, and investigate the potential of PEP-to-PrEP
for the population at highest risk of HIV acquisition.
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Abstract
Introduction: In Mozambique, post-exposure prophylaxis (PEP) to prevent HIV is offered as part of the essential package
of post-violence care services at 1450 health facilities. However, HIV PEP access and adherence continue to be a challenge.
Healthcare providers were interviewed to identify and synthesize their recommendations for improving PEP access and adher-
ence.
Methods: We conducted semi-structured, in-depth interviews with 20 adolescent and adult healthcare providers (3 men and
17 women) who had a range of 2−15 years of experience from 20 health facilities across seven provinces during March–
August 2023. Data were analysed using inductive and theoretical thematic analysis. We analysed how frequently health
providers mentioned specific recommendations.
Results: Regarding PEP access, healthcare providers recommended community education as the most effective strategy (10
mentions). In particular, providers cited the importance of palestras [community health talks]. Providers also commonly high-
lighted the need to have PEP kits prepared (7 mentions) and PEP readily available at health facilities (6 mentions). Regarding
PEP adherence, providers recommended client counselling/education (13 mentions) to ensure clients understand the impor-
tance of taking PEP, how to properly take PEP and the potential side effects, which can often deter clients from adhering.
Additionally, providers highlighted chamadas preventivas [follow-up telephone calls] within 2 weeks or so after the initial visit
(9 mentions) as the best means to ensure clients complete the full, 28-day regimen and return for retesting after 3 months.
Healthcare providers explained that follow-up telephone calls, despite the client living far from the health facility, can cre-
ate a bond that supports clients. Providers recommended the institutionalization of follow-up telephone calls for consistent
implementation in all healthcare facilities that offer PEP.
Conclusions: Interviewed healthcare providers offered valuable insights and recommendations to improve PEP access and
adherence, which could be considered for implementation in Mozambique and other sub-Saharan African countries.

Keywords: post-exposure prophylaxis; post-violence care; sexual violence; intimate-partner violence; HIV; access
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1 INTRODUCT ION

Worldwide, 31% of adolescent girls and women aged 15–49
years have experienced violence at some point in their lives,
leading to both short- and long-term health consequences
including HIV [1]. Women experiencing intimate partner vio-
lence (IPV) are 1.5 times more likely to acquire HIV com-
pared with women who had not experienced IPV [2]. Mozam-
bique has established and scaled up violence prevention and
response within existing HIV clinical services over the past
decade from an initial mere 56 public health facilities provid-

ing post-violence care services in 2012 to 1450 public health
facilities providing post-violence care services in 2021—an
overall 81% coverage of the total 1778 existing health facili-
ties [3].

The essential package of post-violence care services has
been defined by the Mozambique Ministry of Health (MoH)
and the President’s Emergency Plan for AIDS Relief (PEPFAR)
to include provision of clinical services, rapid HIV testing with
referral to care and treatment as appropriate, sexually trans-
mitted infection (STI) tests/treatment, emergency contracep-
tion, additional counselling and referrals as needed (police,
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legal, psychosocial support, etc.) and HIV post-exposure pro-
phylaxis (PEP).

HIV PEP is an effective HIV-prevention method that con-
sists of administering antiretrovirals to HIV-seronegative indi-
viduals exposed to a potential risk of HIV acquisition for 28
days, starting within 72 hours of exposure [4–9]. In 2005, the
MoH published the first PEP guidelines, initially for healthcare
providers exposed to HIV at work [10]. In 2011, the national
guidelines were revised to expand PEP provision to all health
facilities that offered post-violence care services. Since then,
HIV PEP has been offered in Mozambique as part of the
essential package of post-violence care services [10].

Despite this progress, PEP access and adherence has been
a challenge in Mozambique. A study in Mozambique’s Zam-
bezia Province demonstrated that almost 60% of survivors
of sexual violence arrived more than 72 hours after expo-
sure and were, thus, ineligible for PEP [11]. This trend is not
unique to Mozambique. Results from across 15 PEPFAR coun-
tries in sub-Saharan Africa (SSA) revealed that PEP coverage
was 15% among older adolescents aged 15–19 years who
experience sexual violence [12]. This statistic is particularly
concerning because adolescent girls and women aged 15–24
years are at the highest risk for new HIV acquisition in SSA
and at the highest risk for sexual violence [13, 14]. Additional
studies have demonstrated poor HIV PEP adherence among a
variety of populations [9, 15]. A systematic review and meta-
analysis of PEP adherence revealed that the proportion of
people considered eligible for PEP who completed the full 28-
day course was 56.6%. Completion rates were lowest for sur-
vivors of sexual violence at 40.2% [16].

Considering these challenges, healthcare providers through-
out Mozambique were interviewed to identify and synthesize
their recommendations towards improving PEP access and
adherence.

2 METHODS

2.1 Data collection

Semi-structured in-depth interviews (IDIs) with 20 health
providers from 20 health facilities across seven provinces
were conducted from March to August 2023. The individ-
ual interviews took place in a private room in the health
facility so that interviewees could speak comfortably and
in confidence. The interviews lasted approximately 30–45
minutes and were conducted in Portuguese by two, lead
researchers on the team (ADA and MOB). The interviews fol-
lowed a semi-structured format based on the interview guide
developed by the research team to better understand the
strengths/weaknesses of post-violence care in Mozambique
as well as elicit recommendations to promote PEP access
and adherence. The interview guide domains were as follows:
socio-demographic and professional data; role of the provider,
provider responsibilities; strengths of post-violence services;
provider perspectives regarding strengths; weaknesses of
post-violence services; provider perspectives regarding weak-
nesses; violence prevention activities; positive provider abili-
ties; recommendations to promote PEP access and adherence.

The interviews were conducted, audio-recorded and tran-
scribed by three members of the research team (ADA,

MOB and MA). The transcriptions were then uploaded into
MaxQDA for coding and analysis in Portuguese. Data on par-
ticipants’ position, sex and age were collected, but participant
name and contact information were not recorded. Interviews
were stripped of all unintentional identifiers during transcrip-
tion and interviewees provided code numbers and names.

2.2 Sampling

Purposive sampling using a theoretical sampling approach was
employed. We sought “information-rich cases” described by
Patton as “those from which one can learn a great deal
about issues of central importance to the purpose of the
research” [17]. We interviewed one manager or healthcare
provider (sometimes the same person served both roles)
of adolescent and adult post-violence services in 20 health
facilities where we simultaneously conducted external qual-
ity assessments. External quality assessments were conducted
in 50 health facilities that met 80% of the quality assess-
ment criteria according to a structured quality assurance
tool designed to assess post-violence clinical services [18].
Availability of the research team and geographic representa-
tion were also taken into consideration when selecting the
health facilities where interviews would be conducted. The
manager/healthcare providers we interviewed were selected
according to the inclusion criteria (provide violence-related
care for > 6 months, attended >1 violence course) and exclu-
sion criteria (does not provide violence-related care, pro-
vide violence-related care for <6 months, attended < 1 vio-
lence course). Interviews were conducted until saturation was
reached—that is: each additional interview was redundant,
and there were diminishing returns on time spent conducting
the interview. Saturation was reached after 20 interviews, and
we did not conduct additional interviews during the external
quality assessments.

A majority of the interviews were conducted in the south-
ern region, in primary and urban health facilities. Over half
the health facilities received over 100 cases of violence per
year and half provided care to over 5000 clients in HIV care
and treatment (Table 1).

2.3 Data management

Consent forms were secured in a locked cabinet. Electronic
data including audio files and transcriptions were stored on a
password-protected network. Electronic data were backed up
weekly. Access to all information was limited to study staff.

2.4 Data analysis

Inductive and theoretical thematic analysis was used to
study the data. Thematic analysis is a method for identify-
ing, analysing and reporting patterns (themes) within data. It
assists to organize and describe the data set [19]. The themes
were both driven by the data (inductive) and the analyst (the-
oretical). The data analysis involved several steps. After an
initial round of data collection (roughly 10 interviews), the
research team of three (MD, ADA and MOB) coded two
interviews together in order to identify emerging themes and
develop the codebook using a standard iterative process. The
codes were as follows: strengths, weaknesses, provider role,
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Table 1. Characteristics of healthcare facilities included in

the qualitative study of post-exposure prophylaxis access and

adherence in Mozambique, 2023

Healthcare facility

characteristics

Number of

facilities Percent

Region

South 13 65%

Centre 4 20%

North 3 15%

Centre for Integrated Attendance

(CAI)

3 15%

Level of healthcare facility

Primary 16 80%

Secondary 4 20%

Tertiary 0 0%

Urban or rural

Urban 13 65%

Rural 7 35%

Cases of violence: 2022

0−100 9 45%

101−300 8 40%

301+ 3 15%

Patients on HIV treatment: 2022

0−3000 4 20%

3001−5000 6 30%

5001−10,000 7 35%

10,001−16,000 3 15%

Note: A wide variety of healthcare providers with numerous years of
experience and both classroom and on-the-job trainings were inter-
viewed (Table 2)—ensuring we obtained “information-rich cases” [17].

provider responsibilities, violence prevention activities, posi-
tive provider abilities, PEP access and adherence recommen-
dations. The emerging themes were used to inform probes
in subsequent interviews. Once data collection was complete,
the team divided the remaining transcripts. After each team
member coded her respective interviews, we reviewed and
discussed coding approaches as well as the codebook.

After coming to a consensus on each coded inter-
view, codes and data sets were merged. The codebook,
merged/refined codes and coded interviews were circulated
for final review and consensus among the group. Upon
reaching a consensus, tables were created to consolidate
the number of times providers mentioned specific recom-
mendations regarding PEP access and adherence. We did
not include multiple mentions by the same provider. For
each of the top four recommendations mentioned, signif-
icant statements, previously identified through memos by
researchers, were pulled from the transcripts. The significant
statements highlight key aspects of the recommendations
and further facilitate understanding. Tables and significant
statements were then translated into English by one member
of the research team (MD) and reviewed for accuracy and
concordance by two additional members of the research team
(ADA and MOB).

Table 2. Characteristics of healthcare providers interviewed in

the qualitative study of post-exposure prophylaxis access and

adherence in Mozambique, 2023

Healthcare provider

characteristics

Number of

facilities Percent

Professional category

Doctor 2 10%

Nurse—Superior level 4 20%

Nurse—Mid level 4 20%

Psychologist 3 15%

Superior technician 3 15%

Medical technician 3 15%

Sex

Male 3 15%

Female 17 85%

Years in category

1−4 9 45%

5−9 8 40%

10+ 3 15%

Years worked in health facility

1−4 12 60%

5−9 7 35%

10+ 1 5%

Number of classroom trainings

1−4 13 65%

5−9 4 20%

10+ 3 15%

Number of on-the job trainings

0−4 9 45%

5−9 8 40%

10+ 3 15%

Post-violence care role: service provision/management/both

Both 15 75%

Service provision only 5 25%

Number of post-violence care clients per month (avg)

4−9 6 30%

10−15 6 30%

16−30 6 30%

30+ 4 20%

Number of providers trained to offer post-violence care

4−9 8 40%

10−14 7 35%

15−30 5 25%

Year health facility began to offer post-violence care

2010−2015 8 40%

2015−2020 10 50%

N/A 2 10%
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2.5 Ethics statement

All research participants provided written consent, and no
reimbursements were offered for participation. The data
are covered by the Violence Umbrella Protocol (Project
ID #: 0900f3eb81ac9ed9), reviewed by the Mozambique
MoH Institutional Review Board and U.S. CDC, deemed not
research, and conducted consistent with applicable U.S. fed-
eral law and U.S. CDC policy (45 C.F.R. part 46.102(l)(2), 21
C.F.R. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C. Sect. 552a; 44
U.S.C. Sect. 3501 et seq).

3 RESULTS

3.1 PEP access

Regarding PEP access, healthcare providers mentioned com-
munity education as the most effective strategy (10 men-
tions), followed by the preparation of complete PEP kits (7
mentions) and available medication (6 mentions).

Health providers cited the importance of group palestras
[health talks]. Palestras are normally given in the markets or
other open spaces where large groups of community members
gather. They generally last 15−20 minutes and cover a spe-
cific health topic. One provider asserted:

“Best approach is. . . the palestras. Because if we don’t
do palestras, they have no way to know. . . that informa-
tion that the health facility provides services they will
not know. So, we have to get out, get down from the
place of comfort to the field. Yes.”

A second provider asserted:

“Then the recommendation is for the community, that
has to know the key messages, that immediately after
sexual violence he/she has to go to a health facility. And
arrive as early as possible to be able to receive the
package.”

The assertions that being out of their “place of comfort”
and in the community to disseminate information to the peo-
ple who need it the most was often frequently followed
by the recommendation to ensure that the PEP kit is pre-
pared (7 mentions) and medication is readily available and
accessible once the patient arrives at the health facility (6
mentions). A complete PEP kit in Mozambique includes PEP
(child and adult dosages), an HIV test, tests/prophylaxes for
the most common STIs (gonorrhoea, syphilis, trichomoniasis
and chlamydia), hepatitis B test/vaccine, pregnancy test, emer-
gency contraception and paracetamol [10].

One provider recommended:

“Have the kits up to date, with complete medicines, with
all of the alternative lines [of medication]. We know
how to give priority to the victims so as not to waste
time—or we will miss the opportunity. Because if she
arrives for example at night and the person says: come
back tomorrow, we don’t know what time the violence

was, and we risk her coming back tomorrow after 72
hours.”

This recommendation was echoed by several other providers
who acknowledged that if PEP is not available, the opportu-
nity to administer PEP may be missed.

3.2 PEP adherence

Regarding adherence, providers recommended client coun-
selling or education at the facility as the most effective strat-
egy (13 mentions), followed by follow-up telephone calls (9
mentions) and general follow-up (5 mentions). They empha-
sized the need to ensure clients completely understand the
importance of taking the medication, how to properly take the
medication and the potential side effects.

One provider summarized:

“Counsel and encourage. Yes. For her to feel confident. . .
to value what she is taking away, knowing that this is
going to transform my life, in a better way. So, it is on
the basis of this counseling that she will be able to see
that in fact my life is here. We have to be aware, we
have to have empathy, let her know that I’m here to
support. She walks away with that image that it’s in that
hospital, it’s that person that I put my trust in.”

Another provider emphasized that efforts to counsel have not
been achieved if the patient does not understand the impor-
tance of taking the medications (despite side effects) and
returning for follow-up visits:

“Counseling, because the person can take it and throw
it away. Can take the medicine, get home, take it, have. . .
reactions, some anomalies and vomiting, intestinal pains,
do not know what. And she stops. That is why the
majority of victims do not return after—efforts to coun-
sel are weak. It is counseling. The person counsels, but
does not achieve the goal of counseling, which is to
make the victim return. Counseling is not just talking.
It’s not just saying haa you have to return—you have to
take the last test. No—counseling is convincing the per-
son of the importance of returning.”

A third provider delved into great detail regarding the need
to ensure that patients understand the potential negative side
effects in order to achieve adherence:

“To ensure good adherence to these medications we
have to explain very well what are the side effects of
the medications. Because if we don’t explain, she takes
it, we know the antiretrovirals have. . . sometimes cause
nausea, headache, then vomiting, diarrhea, abdominal
disorders. If we don’t explain this, when she goes home,
starts taking the medications, has these symptoms—
stops. So, we have to explain very well the side effects
of the drugs, and also explain the importance of taking
the drugs.”
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Additionally, providers highlighted chamadas preventivas
[follow-up telephone calls] within 2 weeks or so after the
initial visit (9 mentions) as the best means to ensure clients
complete the full regimen and retest after 3 months. Health
providers explained that preventive telephone calls, despite
the client living far from the health facility, can create a bond
that supports clients.

One provider stated:

“Doing a follow-up call, maybe after 15 days, would
help, right? Understanding from a distance. Haa—okay,
you started, I don’t know what—how do you feel, did
you have any adverse effects? And maybe in these 15
days we could, right, have feedback, that okay, I’m tired
I don’t want to continue—we will reinforce it, right? The
need to continue and finish the prophylaxis.”

A second provider was adamant that it is possible to create a
bond with the patient even through follow-up calls:

“Yes, that’s exactly what I said—talking with the victim,
creating that bond, him feeling comfortable, he feels
welcome. I believe that exchanging numbers, talking,
because the cases that we have are few, it’s doable. It
is possible for us to communicate: Where are you? How
are you? Your husband? These days, what is it like? It’s
possible. It’s the only thing we can do.”

Health providers recommended the institutionalization of
chamadas preventivas for consistent implementation in all
health facilities. The following quote is an example of this rec-
ommendation:

“Well, I think the Ministry should design a scheme just
like the HIV program because ART comes from the HIV
program. There they have calls to see if the person is
taking the medication well—so, these are strategies that
the health facility implements that after 7 days you have
to call. . . reminder calls for the person to adhere. We
had people returning because many times these peo-
ple. . . then they feel more welcome.”

4 D ISCUSS ION

From IDIs with 20 healthcare providers in Mozambique, we
obtained insightful information about improving PEP access
and adherence. Interviewed providers recommended com-
munity education to improve PEP access. Providers repeat-
edly expressed that people need to know that HIV PEP is
available and that it must be taken within 72 hours of a
violence-related exposure. Interviewed providers were con-
fident that with active community engagement via palestras,
information about PEP availability can be appropriately dis-
seminated, and survivors of violence can arrive at health facil-
ities in time to receive essential services. Providers detailed
several examples of increases in community members seek-
ing PEP at health facilities after simple, local and low-cost
community outreach activities had been conducted in nearby
communities. This finding is consistent with a study in Zam-

bezia Province that advocated for community-wide and tar-
geted educational initiatives to increase the uptake of ser-
vices within the 72-hour window [11]. Other studies con-
ducted in nearby SSA countries also recommend the dissemi-
nation of information in the community as a means to address
barriers to post-violence service uptake [12, 20–22]. Further-
more, the recommendation aligns with global guidelines on
improved access to HIV PEP through community facilities and
services [9]. This community education can be conducted by
community partners and local leaders with minimal costs in
order to ensure the timely arrival of survivors. A promis-
ing intervention out of Mombasa, Kenya used paralegals to
serve as focal points for community engagement—conducting
community dialogues to educate the community, identify
survivors and engage them to seek post-violence services
[23].

Client counselling/education on the importance of complet-
ing the PEP regimen was strongly recommended by providers
to improve PEP adherence. Providers explained that clients
are likely to stop taking PEP if they do not understand the
importance of completing the regimen or if they do not
understand the side effects. This observation is supported by
the literature. An article on patient adherence explains that
adherence barriers include insufficient explanations of adverse
effects and lack of communication regarding lifestyle and eco-
nomic conditions [24, 25]. Global guidelines also recommend
enhanced adherence counselling for individuals initiating HIV
PEP due to several studies that demonstrated the effective-
ness [7, 9, 26, 27].

Another recommendation mentioned by providers to
ensure PEP adherence was chamadas preventivas, within 2
weeks or so after the initial visit, to check in on clients and
inquire about side effects, motivate the client to continue
treatment and remind the client to return for testing after
he or she finishes the full course of medication. Several
providers mentioned the need for the MoH Programa de
Violência-Baseado no Gênero [Gender-Based Violence Program]
to institutionalize this strategy as has been done by the
MoH HIV Program [28]. Various studies demonstrate that
reminders improve patient adherence and that regular tele-
phone reminders, emphasizing the importance of treatment
adherence, are effective in enhancing adherence [29–32].
Reminders are also one of the least costly interventions [25].

Follow-up telephone calls are a recommended practice that
the Programa de Violência-Baseado no Gênero has begun to
adopt [33]. These follow-up calls currently occur at a hand-
ful of health facilities but are not widely used. The programme
plans to make the follow-up calls a routine practice at all
healthcare facilities that offer PEP.

In fact, the MoH plans to implement all of the provider rec-
ommendations during 2025 [33]. For example, a PEP commu-
nity education campaign called Cada Hora Conta [Every Hour
Counts] revised Standard Operating Procedures to address
PEP kit preparation/PEP availability and additional trainings
on PEP adherence counselling are currently being developed
by a national technical working group for subsequent dissem-
ination and implementation thereafter.

Considering that PEP access and adherence are also low
across many sub-Saharan African countries with similar con-
texts [9, 12, 15], confronting similar challenges such as
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staffing and resource shortages, we posit that the research
findings might also be useful to other SSA countries.

Furthermore, although the focus of this study was on
PEP access and adherence in instances of HIV exposure due
to violence, provider recommendations might also serve to
improve access and adherence in instances of HIV exposure
via other routes—occupational, sharing needles and so on. In
2020, Mozambique MoH PEP Guidelines were updated to
include HIV PEP administration in instances of all potential
HIV exposures. However, HIV PEP is still primarily adminis-
tered in instances of HIV exposure due to violence. Discus-
sions regarding the utility of the study’s findings in instances
of HIV exposure via other routes are underway at the
Mozambique MoH [10]. Furthermore, discussions within the
MoH regarding the adoption of global guidance for increasing
PEP access through community distribution and task-shifting
within the Mozambique context have begun [9].

4.1 Limitations

A limitation of the IDIs is that the providers interviewed
were often the most experienced post-violence healthcare
providers present—trained and well-versed in the provision
of post-violence services. Therefore, the providers were often
champions for the improvement of post-violence services and
their opinions and knowledge of post-violence services are
most likely not representative of other providers. A second
limitation of the study is the potential for social-desirability
bias due to the nature of one-on-one interviews. The research
team encouraged honesty for programme improvement pur-
poses and ensured participants that their responses would not
be linked to their names or any other identifiable information.

5 CONCLUS IONS

Interviewed healthcare providers offered valuable insights
and recommendations to improve PEP access and adher-
ence, which will be implemented in Mozambique and could be
considered for implementation in other sub-Saharan African
countries.
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Abstract
Introduction: Data on sexual violence (SV) prevalence in Nigeria is limited; however, 2014 data indicate that 24.8% of females
aged 18−24 years experienced SV in childhood and only 3.5% received any form of services. Initiation of post-exposure pro-
phylaxis (PEP) to prevent HIV acquisition following SV is most effective when started immediately and is not recommended
after 72 hours. Police stations are often entry points for survivors; however, lengthy processes may result in delays and
missed PEP opportunities. Using an ongoing phased approach, we introduced PEP into selected police stations in Nigeria’s
Federal Capital Territory in order to explore expanding access to time-sensitive HIV prevention within non-health services.
Methods: Our intervention phase consisted of the provision of training of police officers and the provision of PEP starter
packs coupled with linkage to referral facilities. During two time periods (pre-intervention: January−March 2023) and (dur-
ing intervention: July−September 2023), we evaluated routinely reported programme data from 27 U.S. Centers for Disease
Control and Prevention-supported health facilities for changes in the provision of SV services and PEP initiation. We used
geospatial mapping to assess the proximity of participating health facilities to police stations and to see changes in both SV
and PEP service provision. The statistical significance of the difference in PEP uptake proportion during the two periods was
determined using the Wilcoxon signed rank test at a 0.05 level of significance.
Results: Of the total 27 health facilities, 24 were within a 5-km radius of a participating police station. Total SV service pro-
vision increased from 114 cases to 218 cases, representing a 91.2% increase and with most of this increase seen among
females. PEP initiation increased by 289.3% at the two time points, with 56 initiations pre-intervention to 218 PEP initiations
during the intervention.
Conclusions: Our findings showed promise in increasing immediate access to PEP in non-health services and highlighted the
feasibility of police stations and health facilities collaboration to address urgent health needs. There was an overall increase
in PEP initiations by referral and non-referral facilities which could be the result of demand creation and increased access at
police stations.
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1 INTRODUCT ION

Sexual violence (SV) remains a serious public health concern
worldwide, and especially in Africa [1], with individuals facing
immediate and long-term health impacts including psychologi-
cal disorders, unplanned pregnancy, chronic health conditions
such as asthma, and HIV [2, 3]. Globally, approximately one-
third (27%) of women will experience sexual and/or physical

violence; and while most of this comes from an intimate part-
ner, 6% of women will also experience non-partner SV at least
once in their lives [4]. According to the 2014 Nigeria Violence
Against Children Survey, one in four females reported expe-
riencing SV during their childhood, with about 70% reporting
multiple incidents of SV [5]. The survey findings also revealed
that of the 24.8% of females aged 18−24 years who experi-
enced SV in childhood, only 3.5% received any services [5, 6].

94

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26460/full
https://doi.org/10.1002/jia2.26460
https://orcid.org/0000-0002-6289-7680
mailto:nde5@cdc.gov
mailto:mcain@cdc.gov
http://creativecommons.org/licenses/by/4.0/


Adewumi B et al. Journal of the International AIDS Society 2025, 28(S1):e26460
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26460/full | https://doi.org/10.1002/jia2.26460

With approximately two million people living with HIV,
Nigeria has one of the largest HIV epidemics globally [7].
Post-exposure prophylaxis (PEP) is an effective HIV preven-
tion intervention when taken within 72 hours of a poten-
tial exposure to HIV, such as following an experience of SV
[,8, 9]. However, data from Nigeria show inadequate levels
of PEP uptake among survivors of SV, with adolescent sur-
vivors having especially low rates [10]. Many survivors initially
seek help from non-health services such as police stations,
leading to delays in initiating time-sensitive health interven-
tions. A study conducted in Nigeria indicated that late report-
ing of rape cases at non-health facilities, such as police sta-
tions or community centers, is the major reason for the low
initiation of PEP within the required 72-hour effectiveness
window [11]. Other reasons for poor PEP use include mis-
conceptions around PEP, stigma, societal judgement and the
emotional state of survivors following rape, which can fur-
ther traumatize the survivor and complicate timely PEP seek-
ing and initiation [11–13]. Additionally, a cross-sectional study
among Nigerian university students found that only a quarter
of participants were aware of PEP, only 10% knew where to
go to obtain PEP and less than 4% knew how much PEP costs
[14].

Police play important roles in pursuing justice, protection
and support for SV victims. However, the lack of survivor-
friendly police stations combined with stigmatization, rape
myths, victim blaming, unprofessional conduct by police and
confusing legal processes all present barriers to police ser-
vice utilization [15–17]. In Nigeria, before a perpetrator can
be successfully prosecuted in court, the police are required to
conduct thorough investigations into the incident and provide
a detailed report [16, 18]. The strong focus on justice and
the lengthy legal processes may result in a deprioritization of
critical health interventions and delays in timely referrals to
health facilities where PEP can be initiated. Integrating PEP
services at victim response desks within police stations and
sensitizing police units to provide a PEP starter dose may be
an effective intervention to address some of these challenges.
Recognizing police stations as potential sites for intervention,
we explored how immediate access to PEP at police stations
can enhance timely uptake among survivors of SV in Nigeria’s
Federal Capital Territory (FCT). Utilizing geospatial mapping,
the study assesses the proximity of health facilities to police
stations and changes in service receipt to evaluate the impact
of this intervention.

2 METHODS

We employed a cross-sectional design using routinely col-
lected health service delivery data from two time points to
examine changes in SV service delivery prior to and during
our intervention activities. More specifically, we were inter-
ested if we would see changes in the proportion of individuals
receiving PEP at participating health facilities if PEP starter
packs were made available at police stations.

The target group was survivors of SV (males and females of
all ages), who presented to participating police stations. Inclu-
sion criteria to receive PEP included individuals who: were
sexually assaulted with penetration, presented to one of the

participating police stations within 72 hours of the incident,
were willing to receive medical assistance, including PEP, and
provided informed consent (or assent with guardian consent,
where applicable, for minors).

Survivors who presented after 72 hours post-incident,
declined PEP after counselling and were already HIV posi-
tive were excluded but were still linked to health facilities for
other health services.

2.1 Intervention

Police stations within Nigeria’s FCT were selected as interven-
tion sites based on the following criteria:

1. Out of six districts in the FCT, three districts with the
highest prevalence of violence were selected,

2. High volume (>5 survivor cases in a month) of reported
post-violence cases,

3. Police station location was within a 5-km radius to a sup-
ported health facility, and

4. Availability of clinician to administer PEP.

Each police station in Nigeria has a dedicated Response
Desk staffed by a specialized team that handles cases of vio-
lence. This team often includes a clinician responsible for pro-
viding medical care, conducting HIV tests, administering nec-
essary medications and initiating survivors on HIV antiretro-
viral therapy (ART). Before the intervention began, a total
of 29 police sites met the criteria and participated in pre-
intervention activities, including training and orientation to
materials. A total of 29 police officers, one from each division,
received a 5-day classroom training on key topics related to
emergency response to SV, HIV prevention, the use of HIV
test kits, the regimen for PEP, data reporting and referrals.
The training was conducted by the local implementing part-
ner overseeing HIV and violence prevention activities in the
state. Following the training, additional activities were imple-
mented, including the development of standard operating pro-
cedures (SOP) and reporting/documentation tools. Antiretro-
viral drugs were supplied to the police stations from the par-
ticipating referral health facility.

The participating referral facilities were hospitals within the
same districts as the police stations in the FCT that provided
comprehensive HIV treatment, care and support to individ-
uals of all ages. All 27 health facilities were supported by
the U.S. President’s Emergency Plan for AIDS Relief (PEPFAR)
through the U.S. Centers for Disease Control and Prevention
(CDC). As part of regular supported programming, these facil-
ities provided a package of post-violence care services, which
included HIV testing and PEP. The provision of these services
was routinely reported through a PEPFAR data reporting sys-
tem, disaggregated by violence service type (sexual or physical
and/or emotional) by age and sex, and PEP initiation. In align-
ment with the latest World Health Organization guidelines for
PEP [19], receipt and completion of PEP is defined as individ-
uals who initiated PEP within 72 hours of exposure and com-
pleted the full 28-day regimen.

Starting in July 2023, the participating police sites provided
starter packs of PEP to individuals who presented within 72
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hours of sexual assault. Upon reporting an incident, individu-
als provided written consent prior to undergoing HIV testing,
which was conducted by a clinician at the response unit.
Those who tested negative received an initial five-pill PEP
starter pack at the police station to ensure timely initiation
of treatment. Following the SOP, the police then referred the
survivor to the designated nearest referral facility for the
remainder of the 28-day PEP regimen and additional SV care
services. The documentation at the police station was trans-
ferred to the referral facilities for immediate follow-up with
the survivor. Regimen completion was documented at the
health facility, and confirmation was done through a phone
call to the survivor at the end of 28 days. This data was then
reported through the regular programme data reporting via
the data system in which PEP data is reported semi-annually.

Since PEP initiation at police stations was not part of rou-
tine care in Nigeria at the time, the intervention required
additional training, protocol development and collaboration
with health facilities to ensure proper administration, docu-
mentation and follow-up. The primary goal was to integrate an
emergency response model into the existing system, ensuring
that survivors received care in alignment with national guide-
lines while strengthening referral pathways. Ethical considera-
tions were upheld by adhering to institutional frameworks and
ensuring that all services, including HIV testing and PEP pro-
vision, followed standard protocols for voluntary participation
and confidentiality.

2.2 Data collection

We collected the data on the geo-coordinates of participat-
ing police stations (intervention sites) that had begun provid-
ing PEP for immediate initiation. We then conducted geospa-
tial mapping to show the health facilities within a 5-km radius
of the intervention facilities. We also mapped the propor-
tion of PEP use out of total SV service provision for each of
the health facilities providing post-SV care before intervention
and during intervention in separate maps.

Routinely collected programme data on SV service provision
came from participating health facilities. Each SV case rep-
resents an individual who received at least one service from
a basic package of services delivered at the health facility;
these services include HIV testing, counselling, injury treat-
ment, sexually transmitted infection testing and/or treatment,
emergency contraceptives and PEP (either initiation or provi-
sion of remainder of pack). Regardless of if an individual pre-
sented at a police station, they were only counted as an SV
case if they received at least one SV service at a participating
health facility.

2.3 Data analysis

Utilizing routinely collected programme MER data from the
participating referral health facilities, we analysed changes
in SV service provision and PEP completion from two time
points: pre-intervention and during implementation of the
intervention. Given the phased approach, we allowed suf-
ficient time for all sites to be implementing in line with
data reporting schedules, which resulted in a 3-month gap
(March−June) between pre-implementation and full imple-

mentation for data analysis. From March to June 2023, train-
ing of sites and preparation of intervention sites occurred. We
compared the data before and after initiation of the inter-
vention (January−March 2023 vs. July−September 2023). For
each health facility, we calculated the number of police sta-
tions within its 5-km radius. We then conducted geospatial
mapping to show the health facilities within a 5-km radius of
the intervention facilities (i.e. police stations). We also mapped
the proportion of PEP use out of total SV service provision
for each of the health facilities providing post-SV care before
intervention and during intervention in separate maps.

The proportion of PEP uptake was calculated by dividing
the number of individuals receiving PEP by the total num-
ber of individuals receiving SV services at the health facility.
We analysed changes in the proportion of PEP uptake in the
health facilities during the study periods, and assessed dif-
ferences using the Wilcoxon signed-rank test at an alpha of
0.05. We used the non-parametric alternative because of the
small sample size. For each health facility, we also calculated
the number of police stations within its 5-km radius. We then
assessed the association of difference in PEP proportion per
health facility and the number of police stations that included
that health facility within its 5-km radius using Spearman rank
correlation. We also assessed the association of the number
of police stations with the difference in the number of PEP
use reported in the health facility before and during the inter-
vention and also the difference in SV cases reported in the
health facility before and during the intervention using Spear-
man rank correlation.

All the analyses were performed using SAS version 9.4 soft-
ware (SAS Institute, Cary, North Carolina). Geospatial map-
ping was done using QGIS Desktop 3.22.5.

2.4 Ethical review

The data are covered by a protocol reviewed by CDC,
deemed non-research, and conducted consistent with applica-
ble federal law and CDC policy (45 C.F.R. part 46.102(l)(2), 21
C.F.R. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C. Sect. 552a; 44
U.S.C. Sect. 3501 et seq). Written consent was obtained from
all health and non-health facilities used in the study.

3 RESULTS

There was a 289.3% increase in the number of PEP initiations,
from 56 individuals to 218 individuals, from Q2 (before the
intervention period: January−March 2023) to Q4 (during the
intervention period: July−September 2023). Within the same
time frames, the number of reported SV cases increased from
114 to 218 representing a 91.2% increase. The proportion of
individuals initiating PEP in relation to the number of SV cases
increased from 49.1% pre-intervention to 100% during inter-
vention, indicating an increase of around 104% (Table 1).

Of the participating 27 health facilities, 19 facilities
reported cases of SV in the pre-intervention time point. In
the intervention phase, the number of facilities reporting SV
increased to 21. This showed a 10.5% increase in the number
of facilities reporting SV after the intervention was initiated.
During the pre-intervention period, out of 19 health facilities
that reported at least one SV case, four (21.1%) facilities had
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Table 1. Summary of results from health facilities, pre- and post-intervention (n = 27), Nigeria, Abuja, 2023

Year 2023 Pre-intervention During intervention % Increase

No. of health facilities with reported SV cases 19 21 10.5%

Number of SV cases 114 218 91.2%

Number initiated on PEP 56 218 289.3%

Proportion of PEP to SV cases 49.1% (56/114) 100% (218/218) 103.6%

Figure 1. Heat map showing the proportion of PEP uptake before and during the intervention for 18 health facilities. Each row indicates a
health facility.

a PEP uptake proportion of 0% out of total SV cases and
nine (47.37%) had a PEP uptake proportion of 100%. During
the intervention period, the PEP uptake proportion out of
total SV cases increased to 100% across all 21 facilities
reporting at least one SV during the intervention period. It
is important to note that one of the health facilities with
reported SV in the pre-intervention phase did not have any
SV reported during the intervention phase; therefore, a total
of 18 facilities had reported SV for both time points.

Figure 1 shows the PEP uptake proportion in these 18
health facilities during the two study periods in a heat map.
For these 18 health facilities, we found that the median dif-
ference in the PEP uptake proportion during the intervention
period and before intervention was 25% (interquartile range:
0%, 66.67%) and this difference was statistically significant (p-
value = 0.004). Figure 1 shows the PEP uptake proportion
in the 19 health facilities with reported SV during the pre-
intervention period.

Females were the majority of individuals receiving SV ser-
vices during both pre- and active intervention points, at 87.7%
and 87.6% of total SV cases. Pre-intervention PEP proportion
initiation ranged from 0% among <15 males (n = 3 SV cases)
to a high of 73% among ≥15 males (n = 11 SV cases). SV
cases among ≥15 females saw the largest increase between
the two time points, increasing from 48 cases to 149 cases
during the intervention (Table 2).

Figures 2 and 3 show the location of the 29 police stations,
the 5-km radius around them and the PEP proportion in the
referral health facilities overlayed in the map of FCT for the
two study periods, respectively. The proportion of PEP uptake
was higher in the intervention phase compared to the pre-
intervention phase.

Across 27 health facilities within 5 km of a police station,
the average number of corresponding police stations within
the 5-km radius was two. Three facilities (11.1%) were not
within a 5-km radius of any police station, 16 (59.3%) were
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Table 2. Summary of results by coarse age and sex, pre- and post-intervention, Nigeria, Abuja, 2023

Pre-intervention During intervention

Female Male Female Male

<15 ≥15 <15 ≥15 <15 ≥15 <15 ≥15

SV cases 52 48 3 11 42 149 4 23

SV cases initiated on PEP 21 27 0 8 42 149 4 23

Proportion of PEP to total SV 40% 56% 0% 73% 100% 100% 100% 100%

Figure 2. Map of Federal Capital Territory showing locations of police stations and PEP uptake proportion reported in the health facilities at
the pre-intervention phase, 2023.

within a 5-km radius of one to two police stations and eight
(29.6%) were within the 5-km radius of three to five police
stations. Our estimate of the Spearman rank correlation coef-
ficient showed a very weak association between the differ-
ence in PEP uptake proportion and the number of police sta-
tions that covered the health facility within its 5-km radius (n
= 18, rho = 0.02, 95% CI: −0.45, 0.48, p-value = 0.94). Like-
wise, we did not find a significant association between the dif-
ference in the number of SV cases reported before and dur-
ing the intervention and the number of police stations (n =
27, rho = 0.30, 95% CI: −0.09, 0.61, p-value = 0.125). How-
ever, we found a significantly positive association between the
difference in the number of PEP use before and during the
intervention and the number of police stations that covered

the health facility within its 5-km radius (n = 21, rho = 0.52,
95% CI: 0.10, 0.77, p-value = 0.015).

4 D ISCUSS ION

The intervention showed a significant increase in PEP uptake
among survivors of SV who received services from health
facilities. Between the two study periods, there was a 91.2%
increase in the reported number of SV services, a 289.3%
increase in PEP service initiation and a 103.6% increase
in the proportion of PEP uptake out of total SV reported.
PEP uptake as a proportion of SV increased from 49.1%
in the pre-intervention phase to 100% in the intervention
phase. The findings showed that not only did PEP initiation
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Figure 3. Map of FCT showing locations of police stations and PEP uptake proportion reported in the health facilities during the intervention
phase.

increase but the overall number of SV services delivered
also increased, especially for adult women. Similar to other
findings, the majority of SV cases were female—further
evidencing the disproportionate impact of SV on women and
girls in Nigeria [16, 20]. While we did not measure individual
changes in attitudes nor actual police behaviours with victims,
previous studies have shown that training on SV can improve
police interactions and service uptake to meet both the legal
and health needs of survivors [21, 22].

The study highlighted the importance of providing immedi-
ate PEP access at locations where survivors first present for
services, which may not be at health facilities. Police stations
represent important service points for survivors and may hold
promise in reducing timely access to critical HIV prevention
interventions following an SV exposure. Integrating PEP pro-
vision into services offered at police stations can improve the
overall response to SV and enhance health outcomes for sur-
vivors by giving survivors more time to present to health facil-
ities and potentially through increasing demand for health ser-
vices. The findings of this study are supported by a study car-
ried out in Zambia in 2015 to assess the feasibility of provid-
ing PEP at police stations [23[. Their findings also pointed to
the need to have police officers provide a PEP starter dose to
survivors of SV with immediate referral to health facilities.

Beyond increasing PEP initiation rates, the intervention has
the potential to improve awareness about PEP and the impor-
tance of timely SV service-seeking through police interactions
with individuals and communities. In addition to availability

and access, increasing knowledge of both PEP and where to
access PEP are critical for increasing PEP use [24,25]. Con-
ducting awareness campaigns to inform communities about
PEP availability at police stations and other non-health service
points may be beneficial in addition to activities such as train-
ing of police officers on administering PEP and caring for sur-
vivors of SV, and establishing clear policies and procedures to
guide the integration of PEP provision within police stations.

This study has several strengths. One of the primary
strengths of this study is its innovative approach to inte-
grating health services within law enforcement settings, in
which health services may not be the primary concern of
the police. Second, the diversity of the study sites, including
both urban and rural police stations, adds to the generaliz-
ability of the findings. Previous research has shown that a
full regimen of PEP has more positive effects on PEP com-
pletion over starter packs in health settings [26]. However,
given the non-clinical setting of police stations, the need for
additional health interventions and the overall design of the
intervention, starter packs were chosen as the best available
option. Our integrated approach did not aim to replace the
sensitive care and health interventions that are best deliv-
ered by trained health professionals; instead we strengthened
links from police to existing health settings while not sacri-
ficing critical time for PEP initiation. We believe this holistic
approach can better meet the needs of survivors where they
first come into contact with formal help services—which can
ultimately lead to long-term benefits for community trust and
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engagement while acknowledging the inherent necessity, and
also sometimes friction, that exists between the police and SV
victim supports [27].

This study has some important limitations. First, we only
included data from CDC-supported health facilities; meaning
that individuals could have sought care at other service sites.
Additionally, the sample size of the study was very small, limit-
ing the analysis’ ability to explore relationships between other
factors. While police stations across Nigeria have embedded
victim units, the availability of a clinician to prescribe PEP and
the quality may vary, especially outside of the FCT. Routinely
collected programme data were limited to data from health-
facility reporting in that we were not able to disaggregate SV
cases who first reported to the police and linked to the health
facility versus those who first presented at the health facil-
ity, which gives us a limited view of how many were referred
through the police stations. A natural limitation of service
delivery data is that it only reflects individuals who received
services and not the total of those in need of services; this
means it is possible that there could be a self-selection bias
of who independently seeks services at both facilities and the
police stations. Globally and in Nigeria, the majority of individ-
uals who receive SV services are women and girls [1, 5, 6, 8]
as SV is often underreported and it is possible that other pop-
ulations such as men and boys would be deterred from seek-
ing services through the police. Finally, without a comparison
group, we cannot truly attribute changes to service receipt to
the intervention. Despite the limitations, we feel this approach
adds important nuance to the call to meet survivors with ser-
vices where they first present—which includes law enforce-
ment sites.

5 CONCLUS IONS

The study highlights a promising strategy for increasing PEP
uptake among survivors of SV. The initiation of PEP within
police stations reduces the barriers to PEP access that sur-
vivors encounter following a sexual assault. By reducing bar-
riers to PEP access and fostering a supportive environment
for survivors, this intervention has the potential to signifi-
cantly improve health outcomes and prevent HIV transmis-
sion. Further research may help define the long-term sustain-
ability of the intervention and to refine the model for broader
implementation. Partnering with police can be considered as
an option to improving survivors of SV timely access to PEP
and may contribute to ending HIV as a public health threat in
Nigeria.
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Abstract
Introduction: There is a growing appreciation that community-led interventions are key to sustaining the HIV response and
achieving HIV prevention and treatment targets. Together with young people in colleges/universities and Ministry of Health
(MOH), we developed and evaluated a student-led intervention for promoting the uptake of HIV self-testing (HIVST), post-
exposure prophylaxis (PEP) and emergency contraception (EC) among college/university students.
Methods: Over 3 months, in biweekly study team meetings, two workshops with students, two meetings with MOH,
and a joint workshop with students, MOH and relevant stakeholders, we co-developed an intervention for peer-led pro-
motion/distribution of HIVST, PEP, EC and condoms. The agreed intervention was piloted in three Zimbabwean col-
leges/universities from December 2023 to February 2024. Student peers distributed HIVST and condoms directly, and vouch-
ers for PEP and EC that were redeemed at college/nearby clinics. During co-development, students strongly preferred peer
distribution of all commodities but this was restricted by regulatory requirements for PEP and EC. Peer distributors (n = 14)
kept daily audio diaries of their experiences. In-depth interviews were held with students (n = 18), peer distributors (n = 11)
and key informants (n = 12) to explore views/preferences, with participant observations and four focus group discussions to
provide additional insights. We determined the intervention development and implementation costs.
Results: Peer-led distribution of HIVST, PEP and EC to college/university students was acceptable, feasible, appropriate and
generally implemented as intended. PEP and EC acceptability was driven by high HIV and pregnancy risk among students,
who had no easy access to services. Of 100 PEP and 257 EC vouchers distributed, 30% and 40% were redeemed, respec-
tively. The main barrier to PEP and EC uptake was moral judgement against premarital sex, which affected female students
more. Judgemental health worker attitudes also limited uptake of PEP and EC. EC voucher redemption among female stu-
dents was lower versus males, aOR = 0.4 (95% CI = 0.2−0.8), p = 0.019. Redemption was also higher at the college where
the nearby clinic could be accessed discreetly. Total cost of the intervention per student was $14.57 (cross-institution range:
$7.26−$35.52).
Conclusions: Student-led distribution of HIVST, PEP and EC was feasible, acceptable and affordable. Making the intervention
more community-driven according to the 2024 WHO PEP guidelines will likely achieve great impact.

Keywords: community-driven; HIV prevention; PEP; self-care; sexual and reproductive health; young people
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1 INTRODUCT ION

Community-led responses are actions/strategies informed by
communities, and implemented by/for them to improve their
health and human rights [1]. Communities are increasingly

being recognized as key to driving sustained responses for
achieving HIV prevention and treatment goals [2]. Corre-
spondingly, in 2016, UN member states committed to ensur-
ing that at least 30% of HIV service delivery is community-
led by 2030 [1]. Progress towards this is slow, with calls
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Figure 1. Overview of the study. Abbreviations: EC, emergency contraception; FGDs, focus group discussions; HIVST, HIV self-test; PEP, post-
exposure prophylaxis.

for research to inform how community-led models, including
youth-led models, can be supported.

Youth-led responses are important because young people
lag behind in the uptake of HIV and sexual and reproduc-
tive health (SRH) services [3]. Across eastern, western, cen-
tral and southern Africa (EWCSA), only 65% of people liv-
ing with HIV aged 15−24 years know their HIV status, com-
pared with 84% among adults >15 years [4]. Use of con-
doms, pre-exposure prophylaxis (PrEP), post-exposure prophy-
laxis (PEP) and voluntary medical male circumcision (VMMC)
among young people is suboptimal [5, 6]. HIV incidence is
high; about 160,000 women aged 15−24 years acquired HIV
in EWCSA in 2022 [7], with incidence as high as 0.76% among
adolescent girls and young women in Zimbabwe [8]. More
than 80% of sexually active adolescents in EWCSA do not
use contraception (14.6% unmet contraception need in Zim-
babwe) [9], with millions facing unintended pregnancy, unsafe
abortions and school drop-out [10]. There is a high preva-
lence of spontaneous sex among young people, associated
with the non-use of condoms and contraception [11, 12]. This
highlights the importance of emergency prevention for HIV
and contraception, namely PEP and emergency contraception
(EC), in addition to other combination prevention interven-
tions. However, as stated above, these services are underuti-
lized [13]. The recently updated World Health Organisation
(WHO) PEP guidelines that endorse PEP delivery in commu-
nities, and through task sharing, will be important for driving
uptake among young people [13].

Here, we describe a student-led approach incorporating
HIV self-testing (HIVST) [14], and passive linkage (i.e. no
active follow-up to encourage linkage) to PEP and EC ser-
vices for young people enrolled in colleges/universities. The
approach promoted self-care, where individuals take care

of their health with/without health worker (HW) support
[15–18]. Self-care is recommended by WHO as critical for
achieving universal health coverage [15–18]. We aimed to co-
develop and evaluate the acceptability, feasibility, adoption,
appropriateness, fidelity and cost, of a student-led self-care
intervention for promoting HIVST, PEP and EC uptake among
college/university students.

2 METHODS

2.1 Study overview

Together with college/university students, Ministry of Health
(MOH) and relevant stakeholders, we developed a student-
led self-care intervention for HIV/SRH. Intervention devel-
opment followed the WHO/Narasimhan self-care framework
that upholds human rights and gender equality while taking a
people-centred approach in an environment with health sys-
tems support and accountability [15, 18, 19]. We piloted the
intervention in three colleges/universities over 1 month and
used mixed methods to evaluate it (Figure 1).

2.2 Co-development of the intervention

Our team comprised researchers and UNAIDS partners who
worked on a completed trial (PACTR202111848628644) of
peer-led HIVST [14], where students requested an interven-
tion that met their HIV prevention and contraception needs.
Over 3 months, the team held biweekly meetings to develop
a peer-led intervention comprising HIVST, PEP and EC with
insights from MOH (two meetings), and the medicines con-
trol authority (one meeting), Figure 1. We also held two
workshops with students from the participating institutions to
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Table 1. Characteristics of study colleges/universities

Polytechnic college University Vocational college

Location Small town about 100 km from the

capital city (Harare)

Small town, about 90 km from

Harare

Located in a high-density residential

suburb in Harare

Ownership Government Private (Christian) Private (Christian)

Maximum enrolment 1200 2220 800

Subject area Technical and vocational multi-skills

training.

Offers national certificates, national

diplomas, higher national

diplomas and Bachelor of

Technology

Degree-level courses in law,

commercial subjects, arts and

education

Industrial training.

Offers national diplomas, national

certificates, national foundational

certificates and short courses

Clinic location Campus Campus Community

HIV services available

at clinic

PrEP and ART initiation;

Additional testing for positive

self-testing

PrEP and ART initiation; additional

testing for positive self-testing

PrEP, VMMC and ART initiation;

Additional testing for positive

self-testing

Contraception

services offered

Pill, injectable, emergency

contraception, condomsa
Pill, injectable, emergency

contraception, condomsa
Pill, injectable, implant, emergency

contraception, condoms

Abbreviations: ART, antiretroviral therapy; PrEP, pre-exposure prophylaxis; VMMC, voluntary male medical circumcision.
aAlthough clinics technically offered condoms, they did not have condoms in stock during the study.

co-develop the intervention. We used insights from the meet-
ings and workshops to develop a preliminary intervention
that was finalized in a joint co-development workshop includ-
ing students who participated in the above workshops, MOH
and their partner implementers, and representatives of col-
lege/university leadership.

2.3 The agreed intervention

2.3.1 Commodities to be distributed and distribution
model

HIVST, PEP, EC, male and female condoms would be provided.
Mobilization and commodity distribution would be peer-led.
Although students preferred collecting all commodities from
peer distributors, national regulations restricted unlicensed
personnel, such as students, from distributing PEP and EC.
To address this, workshop participants agreed that peer dis-
tributors would distribute PEP and EC vouchers that could
be redeemed through licensed HWs at college/nearby clin-
ics. Voucher booklets were also securely placed at locations
suggested by students (e.g. library, toilets) to give an option
for self-collection. HIVST, male and female condoms were
distributed directly according to MOH guidelines. Students
accessing HIVST received information on linkage to appropri-
ate post-test services.

2.3.2 Documenting uptake of commodities

Basic demographic information would be collected during the
distribution of condoms, HIVST, PEP and EC vouchers. Exist-
ing MOH registers would be used at clinics for documenting
PEP and EC uptake.

2.4 Intervention pilot

We piloted the agreed intervention at three col-
leges/universities from December 2023 to February 2024.
PEP, EC, male and female condoms and HIVST were provided
by the study.

2.4.1 Description of participating
colleges/universities

The three colleges/universities participated in the preced-
ing HIVST study [14]. They were purposively selected to
include different institution types and geographic variation,
with a maximum enrolment of 2500. The maximum enrolment
(2500) was determined pragmatically. We included a Poly-
technic college, University and Vocational college, with total
enrolments of 1200, 2220 and 800 (Table 1). The Polytech-
nic college and University had onsite clinics where students
redeemed EC and PEP vouchers, while students from the
Vocational college redeemed the vouchers from a nearby pub-
lic sector clinic.

2.4.2 Selection and training of peer distributors

At each college/university, students and college/university
leadership identified potential peer distributors who were stu-
dents aged ≥16 years and willing (written informed consent)
to be distributors. Based on the previous peer-led HIVST
trial [14], we selected one peer distributor per 300 students,
ensuring the representation of students who lived on/off cam-
pus. Before they started distribution, peer distributors were
trained on (1) condom demonstration, (2) HIV testing and
counselling according to MOH curricula, including how to
demonstrate the correct use of HIVST and support people
who are self-testing, (3) educating people on PEP and EC,
(4) ethical principles to uphold, (5) how to distribute and
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Table 2. Commodity distribution procedures and criteria

Commodity

Quantity

distributed

at a time Inclusion criteria Explanation from peer distributors

HIVST 1 ∙ Student enrolled at participating

college/university

∙ Not aware of HIV status

Strong emphasis that those who knew their HIV

status and were on HIV treatment should not

use self-test, with warning of risk of false

negatives explained.

PEP vouchers 1 ∙ Student enrolled at participating

college/university

∙ Self-reported HIV-negative status

∙ Had recent (<72 hours) unprotected sex

with a person living with HIV or someone

of unknown HIV status and suspected to

be at high risk of HIV

PEP needed to be taken as soon as possible after

unprotected sex, and no later than 72 hours.

EC vouchers 1 ∙ Student enrolled at participating

college/university

∙ Female studenta

∙ Not on a current family planning method

∙ Had recent (<72 hours) unprotected sex

EC needed to be taken as soon as possible after

unprotected sex, and no later than 72 hours

Condomsb 5 ∙ Student enrolled at the facility

∙ Students enrolled at the institution

Abbreviations: EC, emergency contraception; HIVST, HIV self-testing; PEP, post-exposure prophylaxis.
aDuring implementation, distributors had requests by boyfriends to collect vouchers on behalf of their girlfriends, and this was allowed.
bBoth male and female condoms.

document uptake of commodities and/or vouchers, including
eligibility criteria.

2.4.3 Distribution of commodities during the pilot

At each college/university, distribution was done over 1
month. Eligibility criteria for receiving commodities and dis-
tribution considerations are summarized in Table 2. Students
provided verbal consent to collect commodities, in line with
local standard of care. Additional criteria specific to each com-
modity are summarized in Table 2. Distributors documented
HIVST uptake in an mHealth app that collected information
on age, sex and institution. For each EC and PEP voucher, the
distributor kept a stub with recipient age, sex, level in college
and institution (stubs were self-completed for self-collections).
Distributors were trained to uphold privacy in all interactions.
Distributors were paid a fixed stipend of US$50 after distri-
bution ended.

2.5 Evaluation of the intervention

Using Proctor’s Framework [20], we analysed programme
data, conducted cost surveys and used qualitative studies to
evaluate the intervention for: acceptability, adoption (uptake),
appropriateness, feasibility, fidelity and costs. Table 3 high-
lights the methods used for each outcome.

2.6 Programme data

We descriptively computed Acceptability and Adoption out-
comes in Table 3. Univariable and multivariable logistic regres-
sion was used to determine factors associated with redemp-
tion of PEP and EC. For the outcome variables (% redemp-
tion of PEP; % redemption of EC), the numerators were num-
bers of students who redeemed PEP or EC and the denomi-
nators were numbers of students who collected PEP and EC
vouchers, respectively. For adjusted analyses, age, sex, level
in college and institution were built into the same logistic
regression model. We verified that there was no collinearity
between age and level in college. Programme data were anal-
ysed using STATA v17.0 [21].

2.7 Costing

We estimated full annual economic costs including actual
(financial) expenses and non-financial costs (student distrib-
utors’ time and materials, other donated inputs and cross
subsidization by pre-existing health programmes) for resource
inputs consumed during distribution. Costs were classified
according to the rollout stage—(1) pre-implementation (meet-
ings and workshops), (2) start-up, for example training, (3)
implementation and (4) type (capital and recurrent).
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Table 3. Proctors’ outcomes and evaluation methods

Outcome Indicators Evaluation methods

Acceptability % invited distributors accepted participation Analysis of programme data

% invited distributors completed training Analysis of programme data

Acceptability themes from qualitative research Peer distributor audio diaries

Peer distributor in-depth interviews

Participant observation

Student in-depth interviews

Student focus group discussions

Key informant interviews

Adoption (uptake) % Students accepting HIVST

% Students accepting PEP

% Students accepting EC

% Students accepting male/female condoms

% Students redeeming PEP vouchers

% Students redeeming EC vouchers

Analysis of programme data

Themes from qualitative studies related to adoption Peer distributor audio diaries

Peer distributor in-depth interviews

Participant observation

Student in-depth interviews

Student FGDs

Key informant interviews

Appropriateness,

feasibility, fidelity

Themes from qualitative studies Peer distributor audio diaries

Peer distributor in-depth interviews

Participant observation

Student in-depth interviews

Student focus group discussions

Key informant interviews

Costs Cost of intervention development Programme data

Cost of intervention provision

Cost per student enrolled

Programme data

Abbreviations: EC, emergency contraception; FGDs, focus group discussions; HIVST, HIV self-testing; PEP, post-exposure prophylaxis.

2.7.1 Costing analysis

To ensure that only the value of capital items used during
the project lifetime were included, pre-implementation, start-
up and other capital costs were annualized based on appro-
priate useful lifespans and at a 3% discount rate. Interviews
with programme implementation team members helped disag-
gregate and allocate staff time to relevant activities. Distrib-
utors’ time was valued based on the fixed stipend of US$50
paid after distribution. Input costs, on-site observations, and
monitoring and evaluation data were used to estimate total
programme economic costs of product distribution. Cost per
student was estimated by dividing programme cost by stu-
dent enrolment per institution. Costs were estimated in 2023
US dollars. Data management and analysis was conducted in
Microsoft Excel®.

2.8 Qualitative studies

As indicated in Table 3, we used various qualitative meth-
ods to explore acceptability, adoption, appropriateness, feasi-
bility and fidelity (whether intervention was implemented as

intended). For distributors, we recruited all who were will-
ing/able to participate in qualitative studies; for other partic-
ipant types, we conducted recruitment until theoretical satu-
ration was reached [22].

∙ Participant observations: Trained social science researchers
observed student behaviour and interactions about the
intervention. Observations were made during distribu-
tor training and at two support visits to each col-
lege/institution according to a guide soliciting impres-
sions on distributor comprehension of training, distributor
enthusiasm, acceptability of the intervention among stu-
dents and fidelity to implementation.

∙ Audio diaries among distributors (n = 14): Trained distrib-
utors were asked to make audio records depicting their
experiences from the start of distribution to 2 weeks after
the end of distribution. Social science researchers provided
training on how to make audio records on tablets, includ-
ing examples of experiences and impressions to record,
and ethical principles to uphold (e.g. upholding confiden-
tiality by not mentioning people’s names in audio record-
ings).

106

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26461/full
https://doi.org/10.1002/jia2.26461


Kuguyo O et al. Journal of the International AIDS Society 2025, 28(S1):e26461
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26461/full | https://doi.org/10.1002/jia2.26461

Figure 2. An illustration of the level of student participation in the different stages of the self-care intervention in accordance with the
McGee et al. [25] framework for qualifying community-led interventions. Abbreviations: M&E, monitoring and evaluation; SRH, sexual and
reproductive health; VLOG, video blog.

∙ In-depth interviews (IDIs) among distributors (n = 11): One
month after the distribution was completed, distributors
were interviewed in-depth to explore experiences with dis-
tribution.

∙ IDIs among students (n = 18): One month after distribution
ended, students were interviewed in-depth to explore user
experiences, acceptability of the intervention, and barri-
ers and facilitators to uptake of the different commodities.
Purposive selection was done to ensure balance by sex,
study year group and uptake/non-uptake of commodities.

∙ Focus group discussions (FGDs) among students (4 FGDs, n
= 45): One month after implementation, four FGDs with
11−12 students per group were held with students who
accepted/did not accept commodities to explore insights at
group level.

∙ Key informant interviews (n = 12) MOH representatives at
central and local levels, and MOH implementing partners
in the fields of HIV and contraception were interviewed in-
depth about views on the intervention and how it can be
improved.

IDIs, FGDs and key informant interviews were facilitated
by trained social science researchers using discussion guides
and were audio-recorded. Analysis was thematic [23]; com-
mencing together with data collection with field notes for
each audio diary, interview/discussion focused on emerging
themes. The research team had regular discussions to inter-
rogate qualitative findings, their relationship with programme
data and to inform further exploration. After data collec-
tion was complete, analytic summaries of each theme drew
comparisons within and across participants and data col-
lection methods. These summaries were used to develop
coding frameworks that were used for coding the data in
NVIVO 11 [24].

2.9 Community-driven nature of the study

Various components of the study were student-driven, includ-
ing intervention conception, development and implementation.
Figure 2 summarizes the extent to which the different compo-
nents were student-driven.
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Figure 3. Commodities distributed stratified by peer distributor (1−14) and institution. Abbreviations: EC, emergency contraception; HIVST,
HIV self-testing; PEP, post-exposure prophylaxis. *Indicates vouchers for PEP and EC that were self-collected from public points such as the
library, auditorium and toilets rather than collected from a distributor.

2.10 Ethical considerations

Ethical approval was obtained from the national ethics
committee, Medical Research Council of Zimbabwe (Ref
MRCZ/A/2971). Written informed consent was obtained
before participation in all qualitative studies.

3 RESULTS

3.1 Programme data analysis

3.1.1 Acceptability

Across the three institutions, 17 students who were sug-
gested by their colleges were invited to participate as dis-
tributors, and all accepted participation. Of these, 15 (88.2%)
completed training, and 14 (93.3%) started and completed dis-
tribution, Figure 3.

3.1.2 Adoption

Of 4220 enrolled students across the three colleges, 2896
students were present during the pilot (the rest were away
on scheduled industrial attachments). Across the three insti-
tutions, 473 and 107 students accepted male and female con-
doms, respectively, 616 accepted HIVST, and 257 and 100
accepted EC and PEP vouchers, respectively, Figure 3.

The median (IQR) age of students accepting male condoms
was 22 (20−24) years, female condoms: 21 (20−23) years,
HIVST: 22 (17−24) years, PEP vouchers: 23 (21−25) years
and EC vouchers: 21 (19−23) years (Table 4). Both males (n =
118; 45.9%) and females (n = 108; 42%) collected EC vouch-

ers, and a greater proportion of first-year students (n = 109;
42.4%) collected EC vouchers compared to other college lev-
els (Table 4). This was mostly driven by the first-year students
at the vocational college (Table S1).

The highest uptake of all commodities happened in week 1
of implementation, with a general dip in weeks 2 and 3 and an
increase in week 4, Figure 4.
Redemption of PEP vouchers. Of the 100 PEP vouchers dis-
tributed, 30 (30.0%) were redeemed. Redemption did not dif-
fer by age, sex or year group (Table 5). There was a tendency
towards a difference of PEP redemption by institution: at the
polytechnic college, 11 (24.4%) students who collected PEP
vouchers redeemed them, compared with 34% at the voca-
tional college, adjusted odds ratio (aOR) 3.9 (0.9–17.4), p =
0.075 and 40% at the University, aOR 3.6 (0.3–28.9), p =
0.287. Of note, all six PEP vouchers that were self-collected
(rather than collected from a peer) were redeemed.
Redemption of EC vouchers. Out of the 257 EC vouchers dis-
tributed, 104 (40.4%) were redeemed. Twenty-seven (25%)
female students redeemed EC vouchers compared to 46
(40%) male students (aOR = 0.4 95% CI = 0.2−0.8; p =
0.019) (Table 5). Redemption of EC was also higher at the
vocational college compared to the Polytechnic College, aOR
3.5 (1.2–10.2), p = 0.021.

3.2 Costing results

Table 6 summarizes the programme and unit costs by col-
lege/university. The total programme costs were $42,205
(cross-institution range: $13,674−$14,598) when the value
of distributor time is based on the $50 incentive paid after
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Table 4. Characteristics of students taking up commodities

Characteristic

Male condom

(N = 473)

Female condom

(N = 107)

HIVST

(N = 616)

PEP voucher

(N = 100)

EC voucher

(N = 257)

Age (median [IQR]) 22 (20−24) 21 (20−23) 22 (17−24) 23 (21−25) 21 (19−23)

n (n/N%) n (n/N%) n (n/N%) n (n/N%) n (n/N%)

Age range in years

16–19 62 (13.1) 16 (15.0) 91 (14.8) 3 (3.0) 57 (22.2)

20–24 327 (69.1) 77 (72.0) 382 (62.0) 63 (63.0) 135 (52.5)

25–29 77 (16.3) 14 (13.0) 130 (21.1) 26 (26.0) 33 (12.8)

30 + 7 (1.5) 0 (0.0) 13 (2.1) 0 (0.0) 1 (0.4)

Missing 0 (0.0) 0 (0.0) 0 (0.0) 8 (8.0) 31 (12.1)

Sex

Male 418 (88.4) 25 (23.4) 307 (49.8) 51 (51.0) 118 (45.9)

Female 47 (9.9) 82 (76.6) 309 (50.2) 41 (41.0) 108 (42.0)

Missing 8 (1.7) 0 (0.0) 0 (0.0) 8 (8.0) 31 (12.1)

Level in college

First 154 (32.6) 34 (31.8) −a 18 (18.0) 109 (42.4)

Second 153 (32.3) 44 (41.1) −a 34 (34.0) 64 (24.9)

Third 126 (26.6) 22 (20.6) −a 23 (23.0) 33 (12.8)

Fourth and over 30 (6.3) 7 (6.5) −a 12 (12.0) 17 (6.6)

Missing 10 (2.1) 0 (0.0) −a 13 (13.0) 34 (13.2)

Institution

Polytechnic college 173 (36.6) 55 (51.4) 338 (54.9) 45 (45.0) 81 (31.5)

Vocational college 127 (26.8) 11 (10.3) 116 (18.8) 5 (5.0) 128 (49.8)

University 173 (36.6) 41 (38.3) 162 (26.3) 50 (50.0) 48 (18.7)

Abbreviations: EC, emergency contraception; HIVST, HIV self-testing; IQR, inter-quartile range; PEP, post-exposure prophylaxis.
aIndicates that the tool used for documenting HIVST distribution did not collect this data.

Figure 4. Number of commodities distributed in the intervention pilot, per week. Abbreviations: EC, emergency contraception; HIVST, HIV
self-testing; PEP, post-exposure prophylaxis.
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Table 5. Factors associated with redeeming PEP or EC among students who accepted vouchers

Characteristic

Frequency

n(n/N%)

Redemptions

n1 (n1/n%)

Unadjusted OR

(95% CI) p

Adjusted OR

(95% CI) p

PEP (N = 92) Age 0.9 (0.7–1.1) 0.356 0.9 (0.6–1.3) 0.540

Age range in years

16−24 66 (71.8) 18 (28.6) 1.7 (0.5–5.1) 0.363

25−29 26 (28.3) 5 (19.2) Ref. Ref.

Sex

Female 41 (44.6) 9 (22.0) Ref. Ref. Ref. Ref.

Male 51 (55.4) 14 (27.5) 1.3 (0.5–3.5) 0.546 1.6 (0.5–5.1) 0.396

Level in college

First 18 (19.6) 5 (26.3) Ref. Ref. Ref. Ref.

Second 34 (37.0) 7 (21.2) 0.8 (0.2–2.8) 0.675 0.5 (0.1–2.4) 0.387

Third 23 (26.4) 6 (26.0) 1.0 (0.3–4.0) 0.987 1.5 (0.2–11.6) 0.713

Fourth and above 12 (13.8) 5 (41.7) 2.0 (0.4–9.3) 0.376 1.3 (0.1–12.6) 0.541

Institution

Polytechnic college 45 (48.9) 11 (24.4) Ref. Ref. Ref. Ref.

Vocational college 50 (54.3) 17 (34.0) 1.6 (0.6–3.9) 0.309 3.9 (0.9–17.4) 0.075

University 5 (5.4) 2 (40.0) 2.1 (0.3–13.9) 0.459 3.6 (0.3–28.9) 0.287

EC (N = 226) Age 1.0 (0.9–1.20) 0.490 1.0 (0.9–1.1) 0.811

Age range in years

16−19 57 (25.2) 14 (24.6) Ref. Ref.

20−24 135 (59.7) 51 (37.8) 1.9 (0.9–3.7) 0.085

25+ 34 (15.0) 8 (23.5) 0.9 (0.3–2.6) 0.911

Sex

Male 118 (52.2) 46 (40.0) Ref. Ref. Ref. Ref.

Female 108 (47.8) 27 (25.0) 0.5 (0.3–0.9) 0.026 0.4 (0.2–0.8) 0.019

Level in college

First 109 (48.9) 32 (29.4) Ref. Ref. Ref. Ref.

Second 64 (28.7) 18 (28.1) 1.1 (0.5–2.1) 0.863 1.3 (0.6–2.8) 0.522

Third 33 (14.8) 14 (42.4) 1.8 (0.8–4.0) 0.163 2.1 (0.8–5.7) 0.128

Fourth and above 17 (17.6) 9 (52.9) 2.7 (1.0–7.6) 0.060 1.3 (0.3–5.0) 0.715

Institution

Polytechnic college 81 (31.5) 41 (50.6) Ref. Ref. Ref. Ref.

Vocational college 48 (18.7) 24 (50.0) 1.0 (0.5–2.0) 0.946 3.5 (1.2–10.2) 0.021

University 128 (49.8) 39 (30.5) 0.4 (0.2–0.8) 0.004 0.9 (0.3–2.7) 0.828

distribution. Dividing total programme cost by number of stu-
dents exposed to the intervention (Students on campus during
4-week intervention period) yielded cost per student of $14.57
(cross-institution range: $7.26−$35.52). However, and for the
purposes of budgeting/planning for wider student reach, divid-
ing total programme cost by total student enrolment (includ-
ing students who were away on industrial attachment during
the intervention) yielded cost per student of $10.00 (cross-
institution range: $6.28−$17.09). Most (98%) costs were
recurrent implementation inputs, with programme personnel
(54%) and supervision (31%) as the main cost drivers.

3.3 Qualitative study results

3.3.1 Acceptability and adoption (uptake)

There was high acceptability and a great need for HIV and
pregnancy prevention services among students. Across all

data collection methods, students, distributors, lecturers and
HWs said PEP and EC provision for students was long over-
due. It was widely discussed that students needed these ser-
vices but had no easy access. Although both college/university
clinics reportedly offered condoms, none were available dur-
ing the pilot.

“. . . here they don’t allow distribution of condoms
because they say it’s a Christian institution, so the
children have no access” (KII, 38-year-old female, HW).

Distributors reported that even before their distributor train-
ing was complete, they were overwhelmed by requests for
products and information—this was confirmed during partic-
ipant observations where some students requested immedi-
ate EC and PEP voucher access because the windows since
unprotected sex were closing. Distributors reported rapid
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Table 6. Programme and unit cost summary by implementation stage

Cost categories $ (by input)

Polytechnic

college

Vocational

college University Total

Intervention development Cost ($) Cost ($) Cost ($) Cost ($)

Sensitization (students) $5 $5 $5 $15

Consultation meeting with stakeholders $175 $175 $175 $175

Total capital cost—Intervention

development

$190 $190 $190 $190

Implementation

Initial training $281 $227 $58 $566

Total capital cost—Implementation $281 $227 $58 $566

Capital costs

Intervention—Implementation

Sensitization (students) $5 $5 $5 $15

Joint workshop $58 $58 $58 $175

Initial training $281 $227 $58 $566

Total capital cost—Implementation $344 $290 $122 $756

Recurrent costs—Implementation

Personnel HQ $4295 $4440 $4368 $13,103

Personnel (programme) $7539 $7540 $7540 $22,619

Personnel (student distributors) $250 $250 $250 $750

Supplies (distributors) $71 $71 $71 $214

Supplies (products) $1359 $525 $700 $2583

Visits (support and supervision + closeout) $468 $319 $479 $1266

Communications $45 $45 $45 $135

Vehicle operation and maintenance $31 $31 $31 $92

Building operation and maintenance $100 $103 $101 $304

Other recurrent $96 $99 $97 $292

Total recurrent cost—Implementation $14,254 $13,384 $13,811 $41,449

Total programme cost $14,598 $13,674 $13,933 $42,205

Total # students exposeda 591 385 1920 2896

Cost per student enrolled $24.70 $35.52 $7.26 $14.57

Total student enrolmentb 1200 800 2220 4220

Cost per student enrolled (total enrolment) $12.17 $17.09 $6.28 $10.00

Abbreviation: HQ, head quarter.
a# students exposed—students on campus during 4-week intervention period.
bTotal student enrolment—for budgeting/planning for wider reach.

uptake of PEP, EC, HIVST kits and condoms soon after distri-
bution began (Figure 4).

The main driver of acceptability of HIV and pregnancy pre-
vention services was the high risk for HIV, sexually transmit-
ted infections (STI) and pregnancy among students, which was
acknowledged across all data collection methods. Many stu-
dents reportedly engaged in condomless sex and had con-
current sexual partners within and outside college, includ-
ing transactional sex partners. Distributors noted that before
the intervention, in their role as peer educators/counsellors,
they frequently interacted with students suffering from STIs
with no access to treatment, with many reports of unintended
pregnancies and abortions. Participant observers and stu-
dents described “semester marriages” where students moved
in together to save accommodation/living costs, with reports
that condom use in such partnerships was rare. In such “sta-

ble” relationships, condom use was thought a sign of partner
distrust: “wearing a condom against a partner is accusing them of
witchcraft.” Students reportedly often found themselves in sit-
uations where they had spontaneous sex, where condom use
was less likely—students reported that this made PEP invalu-
able.

“When this program came and they introduced PEP to
us, these things are very important especially to stu-
dents because there is a lot of mischief” (IDI, 27-year-
old male, Peer distributor 4)

Views on peer-driven distribution. Acceptability and adop-
tion were also motivated by the peer-driven nature of the
intervention, which students reported leveraged the influ-
ence, trust and non-judgemental nature of existing peer

111

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26461/full
https://doi.org/10.1002/jia2.26461


Kuguyo O et al. Journal of the International AIDS Society 2025, 28(S1):e26461
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26461/full | https://doi.org/10.1002/jia2.26461

relationships. Having the peer distributors in proximity also
facilitated easy uptake.

“I think if (PEP) is distributed by these young distrib-
utors, it will be better because we are able to talk to
them and say, ‘mate things are not well, this is what
happened, so I want PEPP” (IDI, 24-year-old female,
Student).

Key informants were also supportive of peer-led distribu-
tion. However, some worried that the quality of service pro-
vided by peers may be suboptimal, with assertions that peer
distributors lacked specialized training and had the poten-
tial to misuse products in their custody. They worried that
peer distributors may have problems upholding confidentiality,
although no reports of breached confidentiality were made.
A few students also raised concerns about confidentiality and
suggested including distribution by lecturers, which they said
would expand the choices available for students who worried
about lack of confidentiality among peers.

“I think the morning after program needs to be admin-
istered by an older person who is not a student, maybe
a lecturer. Because students have a challenge that even
the one who is distributing, you don’t know to what
extent they can maintain confidentiality. . . ” (FGD, 18-
year-old, Female student).

Barriers to uptake of commodities. Moral judgement related
to premarital sex was a major barrier to the uptake of ser-
vices. This is a deeply enshrined societal judgement across
Zimbabwe. Although reports showed it was perceived every-
where, students in Christian-owned institutions worried about
potential judgement from lecturers, nurses and other college
staff who were seen as proponents of Christian values that
discourage premarital sex. Although students felt comfortable
collecting PEP and EC vouchers from peers, fear of moral
judgement made it challenging for them to openly redeem
vouchers from clinics. At two colleges, the walkway to the
clinic and clinic entrance were clearly visible from lecturers’
and/or Christian leaders’ residences, which amplified the diffi-
culty. Female students reportedly worried about moral judge-
ment more than male students; some female students felt too
shy to collect any of the commodities, even from peer distrib-
utors. Male partners, keen to prevent unintended pregnancy,
were reported to play active roles in collecting EC vouch-
ers and redeeming them for their shy girlfriends. This was
confirmed by the programme data which showed that 40%
of male students who collected EC vouchers redeemed them
compared to 25% among females.

“You could be seen going there to take it (PEP) so it
was not safe for students to go there just because you
would go to the clinic in daylight from 8 to 4. . . because
our clinic is in the open.” (IDI, 27-year-old male-Peer
distributor 2).

“. . .Girls were particularly shy to go and collect morn-
ing after, so boys did it for them. . . ” (20-year-old female,
Peer distributor 14)

Age differences between HWs and students created a signif-
icant barrier for students to redeem PEP/EC. Students per-
ceived HWs to be “adult-like,” which made it difficult to admit
to being sexually active, let alone without condoms.

“So for someone to make the initial decision to go and
see the elderly nurses who are as old as one’s father or
mother, or for someone to clearly tell their story, haa I
don’t think one will feel comfortable” (IDI, 24-year-old,
Female student).

Students notably reported that HWs exhibited judgemental
attitudes, lack of empathy, and were mean and unwelcoming
towards students redeeming PEP/EC vouchers. They report-
edly used demeaning words and shouted at students for
engaging in premarital sex or unprotected sex. In some cases,
HWs threatened to or refused to give commodities to dis-
courage students from continued “risky” behaviour.

“The nurse said, but you can’t just come and tell me
that, so you are going to have to get it (HIV). . . I can just
deny you (the PEP), then you will get it, the disease.”
(FGD, 24-year-old, Female student).

“. . . haa the nurses can embarrass you, especially if you
try to use a low voice (to prevent other people hearing),
they will immediately shout, saying ‘uhh, you recklessly
decided to have wet sex (unprotected sex), that’s why
you want morning after’.” (FGD, 22-year-old, Female
student).

Students underscored the need for peer distributors to pro-
vide both PEP and EC directly, rather than vouchers, to evade
the negative interactions with HWs. Some lecturers also sup-
ported this notion.

Pill burden associated with PEP was also a barrier,
which interacted with moral judgement. Students shared that
because PEP involves a lengthy medication course, it can be
overwhelming and increase the likelihood of others noticing.
Activities that happen during the 28-day period could discour-
age continuation, for example some students reported that if
they had to go home during the 28-day period they would
stop taking PEP so that parents would not find out.

“. . . the (28-day) course may be a challenge. . . if people
see you taking it (PEP). . . one may miss doses over the
28 days. Maybe they go home over the weekend so
they decide to pause, or another time they may fear
that their roommate has seen them and decide to stop.”
(IDI, 25-year-old, Female student)

However, lived experiences from students who took-up PEP
demonstrated commitment to prevail over adherence chal-
lenges.

“During the first days it was not easy because I was not
used to taking medication. So, as you keep taking it, you
end up getting used to it” (IDI, 23-year-old, Female stu-
dent)
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Another barrier was reluctance to undergo provider-delivered
HIV testing, a prerequisite for accessing PEP according to
national guidelines. Students who received PEP vouchers had
generally also received HIVST and tested themselves; they
reported feeling that the additional testing was a waste of
time. Some students feared an HIV-positive result.

“So, think about the whole process where I start by
getting tested using the blood thing, then what, yet I
already tested myself. For me to get tested, then wait,
that’s why I didn’t return to go and collect what’s-the-
name, the PEP. . . ” (IDI, 22-year-old, Female student)

3.3.2 Feasibility, appropriateness and fidelity to
implementation

Participant observations and programme data showed that
peer distributors implemented the intervention as expected.
Distributors confirmed this, reporting that they enjoyed the
work and found it feasible to do. HWs reported facilitating
PEP and EC redemption as expected. However, as described
above, students reported judgemental and unfriendly treat-
ment when seeking PEP and EC vouchers. Most HW narra-
tives painted their work in a good light, highlighting “provision
of counselling to discourage risky behaviour.”

The intervention provided a 28-day course of PEP follow-
ing potential exposure to HIV. Provision of PEP for future
exposures (PEP-in-pocket) was not part of the intervention.
However, we found students collecting PEP/EC for future
use, highlighting acknowledgement of HIV and pregnancy
risk and acceptability of the intervention. Desire for PEP-in-
pocket was associated with knowledge that the programme
was coming to an end, and students wanted to be sure
they got emergency stocks before the opportunity lapsed.
There was an indication that in an emergency, PEP-in-pocket
was useful for starting early within the 72-hour window as
it avoided lengthy and dreaded processes before collection
(HIV testing).

“I then had strong desire to ensure that I always
have PEP because tomorrow is unknown, to be hon-
est(chuckles)” (24-year-old, Female student).

“What if we keep the PEP, so that if there is an emer-
gency, I just take it. The problem is that nurses want us
to get tested, but if the young person already has their
PEP in the room, they will just take it.” (IDI, 20-year-old
female, Peer distributor 5).

There were indications of fears of risk compensation during
intervention implementation. HWs, lecturers across all institu-
tions, some key informants and students reported that PEP
and EC availability appeared to encourage unprotected sex
among students. Narratives by lecturers, HWs and other key
informants were hypothetical on this, although some students
and peer distributors said they knew this was happening. One
student confessed that his girlfriend encouraged him not to
wear a condom as she could use the morning after pill after-
wards.

“. . . it made students indulge in unprotected sex instead
of abstinence. . . So, students were no longer using con-
doms thinking ‘we will take PEP anyway” (IDI, 27-year-
old male, Peer distributor 2).

4 D ISCUSS ION

In this mixed-methods study, we found that a co-developed
self-care intervention with peer-led distribution of HIVST, PEP
and EC to college/university students was acceptable, fea-
sible, appropriate, and generally implemented as intended.
Acceptability of PEP and EC was driven by unmet need—
there were reports of high HIV and pregnancy risk among
students, yet there was no easy access to HIV prevention
and contraception services. Although students preferred to
have PEP and EC distributed directly by peers, regulatory
requirements did not support this, hence student peers dis-
tributed vouchers that were redeemed at nearby clinics. Of
the PEP and EC vouchers that were distributed, 30% and
40% were redeemed. The main barrier to PEP and EC uptake
was moral judgement associated with premarital sex, which
affected female students more than males. Unfriendly HW
attitudes limited the uptake of PEP and EC.

The high HIV risk we reported is in line with global data
for young people [26–30]. It is worrying that despite this high
risk, there is poor access to HIV and SRH services, which
has also been reported in other settings [31]. Poor condom
access in study communities in 2024 is shocking. Condom
use and education has decreased among young people glob-
ally amid cuts in condom promotion budgets [32]. There is
an urgent need to revitalize this, ensuring that this includes
condom negotiation skills alongside implementation of combi-
nation prevention programmes that include PEP to PrEP or
PrEP to PEP transitions and optimum access to contraception
services.

Provision of services needs to address barriers uncovered
in this study, including moral judgement for premarital sex and
unfriendly/judgemental attitudes of HWs. At the vocational
college, redemption of vouchers was likely higher because the
clinic is separate from the college, so students could access
the clinic without fear of being seen by their peers and lec-
turers. Investing in youth friendly programmes that uphold
confidentiality and discreetness may be key to optimizing
uptake of HIV and SRH services among young people. Addi-
tionally, as shown in this study, students could benefit from
the direct provision of PEP and EC by their peers, and from
the inclusion of a PEP-in-pocket model. This would strengthen
the community-driven model and is in line with the recently
updated WHO PEP guidelines.

Thirty percent of students who collected PEP vouchers
redeemed them in this study. This linkage rate is in line with
other rates of 21−26% reported for linkage from community
HIV testing programmes to health facilities in South Africa
[33, 34] and Zimbabwe [35]. Vouchers may have achieved this
through providing physical reminders or cues to go to the
clinic [36]. Additionally, presenting a voucher meant that the
student would then not have to verbally spell out the purpose
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of the clinic visit, which students would have found helpful
in the context of the moral stigma for sexual activity that is
described above. The 70% who deemed themselves at risk of
HIV acquisition but did not redeem their vouchers represent
a group with concerning unmet HIV prevention need. Imple-
mentation of the WHO guidelines for PEP has the potential to
bridge this gap, and it will be useful for programmes to adopt
WHO guidelines that endorse the use of HIVST for PEP and
PrEP [37]. HIVST will make it easier to implement community-
driven PEP models and address barriers related to repeated
testing that were reported in this study.

Of note, there were indications of actual or hypothetical
risk compensation with the use of PEP and EC. Risk com-
pensation has been reported in other HIV prevention pro-
grammes where increases in STI have been reported following
the implementation of PrEP programmes [38, 39]. Although
the data are conflicting, there is evidence that STI rates were
rising before PrEP, and there is modelling evidence to show
the gains, at least for HIV, far outweigh the problems caused
by risk compensation [39]. Further research is needed to
quantify the magnitude and impact of the problem in this pop-
ulation and to explore interventions that address it.

Results of our economic cost analysis show that promot-
ing self-care among college/university students is affordable
at US$10−$14 per participant, falling within the range of
reported costs of peer-led distribution programmes across
high HIV prevalence settings in Africa varying between US$4
per participant reached to US$36 per HIVST kit pack dis-
tributed [40, 41]. Personnel costs account for more than two-
thirds of costs reflecting the intensive nature of supervision
and support provided to peer distributors and potentially a
source of cost reductions as programmes mature and less
support is required or with higher distribution numbers lead-
ing to economies of scale [35, 42].

The strengths of our mixed-methods study include the
fact that together with students and MOH we developed a
context-relevant intervention, including a costing study. We
used robust methods in intervention development and evalua-
tion. We provide timely evidence to inform the operationaliza-
tion of recent WHO PEP guidelines on community-based pro-
vision and task sharing. Limitations relate to the small size of
the pilot, limiting generalizability and requiring caution in the
interpretation of results of the logistic regression. We did not
collect data on adherence or completion rates for PEP. The
pilot was short in duration, which limits understanding of how
evaluated outcomes change with time. Limitations also relate
to the accuracy of self-reports on time since condomless sex,
which would be expected for a study of this nature.

5 CONCLUS IONS

In conclusion, this mixed-methods evaluation of a co-
developed peer-led intervention for HIVST, PEP and EC
found that the intervention was acceptable, feasible, appropri-
ate and implemented as intended. The costs of intervention
development and implementation were in line with those of
similar interventions, with potential cost reduction for large
programmes benefiting from economies of scale. Although
young people are at an ongoing risk of HIV, STIs and unin-

tended pregnancy, access to relevant HIV and SRH services
is limited. Factors such as stigma and unfriendly HWs limit
the uptake of HIV and SRH services. The study highlights an
urgent need for addressing the challenges we uncovered to
drive the attainment of health targets now and in the future.
A larger, comparative evaluation of the intervention that is
refined as suggested here is needed to evaluate its impact.
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Abstract
Introduction: Private pharmacies in Africa reach individuals with ongoing and periodic HIV risk, yet few countries currently
leverage pharmacies as an HIV service delivery platform. We conducted a 6-month pilot to evaluate a model for pharmacy
provider-led delivery of HIV pre- and post-exposure prophylaxis (PrEP and PEP) in Kenya.
Methods: At 12 private pharmacies in Kisumu and Kiambu Counties, licensed pharmacy providers initiated and managed
eligible clients ≥18 years on PrEP and PEP under remote clinician supervision (NCT04558554); four of these pharmacies
additionally offered sextually transmitted infection (STI) testing. PrEP/PEP clients were scheduled for follow-up 1 month later
and then quarterly (PrEP clients only). Primary outcomes included PrEP and PEP initiation and continuation during the pilot
period. Client and providers rated the model across multiple constructs of acceptability and feasibility from established frame-
works.
Results: From January to July 2022, 1028 clients interested in PrEP, PEP and/or STI testing were screened and 829 initiated
one or more service: 661 PrEP, 162 PEP and 52 STI testing. About half of clients (48%, 398/829) were male, most were
unmarried (78%, 644/829) and PrEP-naïve (89%, 737/829), and the median age was 25 years (IQR 22–31). Most PrEP clients
reported inconsistent condom use (88%, 581/661) or sex with partners of unknown HIV status (70%, 460/661) in the past
6 months. Most PEP clients reported condomless sex (48%, 78/162) or a condom break (46%, 75/162) in the past 72 hours;
4% (6/162) reported sexual assault. Among PrEP clients eligible for a refill, 73% (479/658) refilled at least once and 60%
(197/328) twice. Among PEP clients eligible for follow-up, 44% (65/148) completed follow-up HIV testing and 20% (30/148)
transitioned to PrEP. Among STI clients, 19% (10/52) tested positive for gonorrhoea (n = 7) and/or chlamydia (n = 5). Most
clients and providers (≥92%) found the delivery model and its implementation strategies acceptable. All providers (n = 12)
thought it was possible to deliver PrEP and PEP at pharmacies in Kenya.
Conclusions: Pharmacy PrEP/PEP delivery achieved high uptake, continuation and acceptability among eligible clients that
could benefit, highlighting the potential of pharmacies to expand HIV prevention service coverage in Kenya, particularly to
individuals not accessing these services at clinics.

Keywords: differentiated service delivery; HIV prevention; Kenya; post-exposure prophylaxis; pre-exposure prophylaxis; pri-
vate pharmacies

Additional information may be found under the Supporting Information tab of this article.
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1 INTRODUCT ION

With shrinking donor support for HIV programmes [1], many
governments in Africa are seeking strategies to sustain their
HIV response, including leveraging the private sector [2–6].
In Kenya, one delivery channel of interest is its robust pri-

vate pharmacy sector [7], which includes 7400 registered
pharmacies predominantly owned and operated by the coun-
try’s 11,000 licensed pharmaceutical technologists and 2600
licensed pharmacists [8, 9]. Embedded in local neighbour-
hoods, pharmacies have strong community reach, convenient
opening hours and offer fast, discreet services [10, 11].
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However, evidence is lacking on the uptake, feasibility, and
acceptability of pharmacy delivery in Kenya, particularly of
HIV post-exposure prophylaxis (PEP) and STI testing.

Pharmacy delivery of PEP and STI testing alongside pre-
exposure prophylaxis (PrEP) is novel, as the current Kenya
AIDS Strategic Framework only focuses on clinic-based PEP
delivery [2] and national STI guidelines continue to recom-
mend syndromic management [12]. At Kenyan public clinics,
most providers continue to treat PEP as a last-resort emer-
gency measure, rather than an additional prevention option
for individuals with infrequent, unplanned HIV exposures [13,
14]. Early evidence from two pilots in East Africa suggest
that pharmacy clientele may benefit from STI testing; among
428 adult pharmacy clients in Uganda, 11% tested positive for
gonorrhoea (NG), 9% for chlamydia (CT), and 3% for syphilis
[15], and among 495 female pharmacy clients age 15−24 in
Kenya, 21% tested positive for CT, 6% for NG, and 3% for
both [16].

From November 2020 to October 2021, our team eval-
uated a delivery model in which trained Kenyan pharmacy
providers initiated and managed clients on PrEP under remote
clinician supervision; we found high uptake among PrEP-
naïve individuals, including populations that do not frequently
access health services at public clinics [17]. We now report
on a 6-month extension of this pilot in which we evalu-
ated a modified version of the model featuring a package
of implementation strategies, including PEP and STI testing.
We assessed initiation and continuation, client engagement in
implementation strategies, and client and provider perceptions
of the model’s acceptability and feasibility.

2 METHODS

2.1 Study design and setting

We conducted a single-arm pilot evaluation (ClinicalTrials.gov
NCT04558554) at 12 pharmacies evenly split between
Kisumu and Kiambu Counties, with population-level HIV
prevalence of 15% and 2%, respectively [18]. We collaborated
with county health officials to identify pharmacies meeting the
following criteria: (1) current license and registration; (2) full-
time licensed pharmacist or pharmaceutical technologist; and
(3) private consultation room—all required by Kenya’s phar-
macy practice guidelines [19]; (4) private bathroom (if offering
STI testing services); and (5) willing to have a research assis-
tant (RA) stationed on site Monday through Friday to conduct
research activities. Since the majority of pharmacies in Kenya
are independently owned, we purposely excluded company-
owned, retail chain pharmacies. To capture variation in phar-
macy size, we recruited some pharmacies that served ∼100
clients per day (n = 4), with the remainder (n = 8) serving
∼50 clients per day.

2.2 PrEP/PEP delivery model

Our modified delivery model (Figure S1) includes six new
implementation strategies, detailed in Table 1. To meet the
needs of clients reporting recent high-risk exposures to HIV
or STIs, we added PEP and, at a subset of four pharmacies,
STI testing. To address client discomfort discussing behaviours

associated with HIV risk and undergoing HIV testing at the
pharmacy, we added an option to self-screen for HIV risk and
offered free HIV self-testing (HIVST) kits for at-home testing.
To mitigate cost barriers, we eliminated the client fee. Lastly,
to increase PrEP demand, we offered PrEP clients an incen-
tive of 100 KES ($0.80 USD) of airtime to refer peers.

Pharmacy providers attended a 2-day, in-person training
covering PrEP/PEP eligibility screening; counselling on HIV
risk and adherence; assisting with HIVST; consulting a remote
clinician for support and/or referrals; dispensing PrEP/PEP;
and supporting self-sampling for STI testing. Throughout, RAs
stationed at the pharmacy provided technical assistance, as
needed.

2.3 Participants

We enrolled pharmacy clients and providers. Eligible clients
were ≥18 years and met the criteria on a standardized
checklist (detailed below). Eligible providers were ≥18 years
and willing to deliver study services. We trained pharmacy
providers to recruit clients seeking sexual and reproductive
health products and to display posters promoting PrEP and
PEP.

The Kenya Scientific Ethics Review Unit and Institutional
Review Board of the University of Washington approved this
study. Participants provided written informed consent and
received 500 KES (∼$4.50 USD) per survey completed. Phar-
macy owners received ∼12,500 KES (∼$109 USD) monthly
for their time spent delivering PrEP/PEP and use of their
space and utilities by RAs; this amount was decided through
consultation with pharmacy owners.

2.4 Procedures

Using a prescribing checklist (Figure S2), pharmacy providers
conducted an HIV risk assessment, medical safety assessment,
HIV testing, and drug dispensing. A remote clinician oversaw
checklist implementation and was available for consultation
24/7 via phone call or SMS.

2.4.1 PrEP/PEP eligibility assessment

For clients seeking PEP, providers confirmed that their poten-
tial exposure to HIV was high-risk (e.g., condom break, sex-
ual assault, shared needles) and occurred within the past 72
hours. For clients seeking PrEP, providers assessed ongoing
HIV risk using a 12-item modified version of Kenya’s Risk
Assessment Screening Tool (RAST) [20], which asks about
engagement in select behaviours (e.g., transactional sex) in the
past 6 months. Clients had the option to self-administer a
paper version of the RAST for subsequent provider review.

Next, providers screened potential PrEP clients for signs of
acute HIV acquisition and a history of kidney disease, liver dis-
ease, and diabetes—conditions that could contraindicate drug
safety—and referred clients reporting these to nearby public
clinics. Serum creatinine level and hepatitis B testing were not
conducted, as national guidelines advise against delaying PrEP
initiation if these tests are unavailable [21].

Clients then completed provider-assisted blood-based
HIVST (Mylan Pharmaceuticals Private Limited, Hyder-
abad, India). Clients who tested HIV-negative could receive
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same-day drug dispensing; clients who tested HIV-positive
were referred to nearby public clinics for confirmatory
testing.

2.4.2 Dispensing and follow-up

PrEP clients received a 1-month supply of daily oral PrEP
at initiation and 3-month supply (i.e., 90-day refill) at each
follow-up; PEP clients received a 28-day supply of daily oral
PEP. Providers scheduled PrEP/PEP clients for follow-up vis-
its 1 month later and quarterly thereafter (PrEP clients only)
to screen for severe side effects and to complete provider-
assisted HIVST; clients who initiated PrEP/PEP in the final
month of the study were referred to nearby clinics for follow-
up. At their first follow-up visit, PrEP clients could opt to
receive up to five referral slips to distribute to peers; for
each referred peer who underwent PrEP/PEP screening at
the pharmacy, the referring client received the incentive. All
PrEP/PEP drugs were provided to pharmacies free of charge
from government stock, in line with Kenya’s Private Sector
Engagement Framework [3].

2.4.3 STI testing

At the four pharmacies providing STI testing, providers
offered this service to clients ≥18 years who came to the
pharmacy seeking STI testing or treatment. This service
was not otherwise advertised in the pharmacy. Self-collected
urine samples were courier-delivered same day to a nearby
research lab for C. trachomatis and N. gonorrhoeae testing
(Cepheid GeneXpert, Sunnyvale, USA). Within 1 day of sam-
ple collection, the study’s remote clinician called clients who
tested positive and issued an antibiotic prescription that could
be filled at a study pharmacy for free.

2.5 Data collection

The prescribing checklist was completed on paper by phar-
macy providers at each visit and entered by RAs into Comm-
Care (Dimagi, Cambridge, USA)—an electronic data collection
platform. Also, in CommCare, RAs administered client surveys
at the end of each pharmacy visit and provider surveys at
study baseline and monthly.

2.6 Study outcomes

2.6.1 Utilization outcomes

Our primary outcomes were PrEP initiation and continuation;
secondary outcomes included PEP initiation, HIV testing at
PEP follow-up, PEP-to-PrEP transition, and STI prevalence.
Clients initiated PrEP or PEP if they completed dispensing
and continued PrEP if they completed refilling at least once.
Clients transitioned from PEP to PrEP if they completed PrEP
dispensing following PEP dispensing. We assessed PrEP and
PEP continuation among clients who initiated these services
more than 1 month prior to study endline and thus were eli-
gible for follow-up during the study period. PrEP clients who
refilled PrEP, and PEP clients who completed follow-up HIV
testing at a study pharmacy within 15 days of their sched-
uled visit, were categorized as returning “on-time.” Addition-
ally, we assessed the timing of pharmacy PrEP/PEP visits and

client engagement in STI testing, self-screening for HIV risk,
free initial HIVST, and incentivized peer referral.

2.6.2 Implementation outcomes

We captured client and provider perceptions of the model
and its implementation strategies. We assessed different con-
structs of acceptability (e.g., affective attitude, burden) based
on the Theoretical Framework of Acceptability [22], present-
ing participants with statements tailored to each implementa-
tion strategy. We assessed feasibility using two items from the
Feasibility of Implementation Measure [23]. All items used a
5-point response scale ranging from “completely disagree” (1)
to “completely agree” (5).

2.7 Analysis

We report outcomes descriptively using summary statistics.
To understand if participants returned on time, we plot-
ted the percentage of participants who returned for follow-
up over time and calculated median days from initiation to
follow-up. We report continuation outcomes for the follow-
ing subgroups: men <25, men ≥25, women <25 and women
≥25 years. To assess for statistically significant differences
(p<0.05) in outcomes between subgroups, we conducted Chi-
squared tests. For implementation outcomes, we decided a
priori that services/strategies would be considered acceptable
or feasible if ≥80% of participants “agreed” or “completely
agreed” with a statement [24]. We conducted analyses in R
(version 2023.03.1).

3 RESULTS

From January to July 2022, 1028 clients began PrEP/PEP eli-
gibility screening (Figure 1). Among 880 clients who tested
HIV-negative, 699 (79%) were determined eligible for PrEP
and 181 (21%) for PEP. Nineteen clients tested HIV-positive
and were referred to public clinics. In the four pharma-
cies offering STI testing, 52 clients received this service. All
providers (n = 12) completed surveys.

3.1 PrEP and PEP initiation

PrEP initiation among eligible clients was 95% (661/699) and
PEP initiation was 90% (162/181). Whereas the most com-
mon day for PEP initiation was Monday (37%, 60/162), PrEP
initiations were evenly spread from Monday to Friday, Figure
S3. The average monthly number of PrEP clients initiated at
each pharmacy was 9.2 (standard deviation [SD] 4.5) and PEP
clients was 2.3 (SD 2.1). Among PrEP/PEP clients, roughly half
were men (48%, 394/823), <25 years (48%, 393/823) and
had completed secondary school (50%, 408/823) (Table 2).
Additionally, most were unmarried (78%, 640/823), PrEP-
naïve (89%, 731/823) and said pharmacies are their first stop
for non-urgent healthcare needs (75%, 619/823). Men com-
prised a significantly higher proportion of PEP (58%, 94/162)
versus PrEP (45%, 300/661) clients (p<0.01).

Among PrEP clients, the most common behaviours asso-
ciated with HIV acquisition risk in the past 6 months were
inconsistent condom use (88%, 581/661), sex partner(s) of
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Did not complete screening, n=66

HIV risk 
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Dispensing

Declined enrollment, n=31
Tested HIV-posi�ve, n=19

Declined enrollment, n=11

Ongoing HIV risk3

749 
Acute HIV exposure4

192

Preliminarily PrEP-eligible 
749 

Preliminarily PEP-eligible 
192

Declined dispensing, n=38 Declined dispensing, n=19

PLHIV2, n=13 

Started PrEP/PEP screening
1028

Tested HIV-nega�ve
699

Tested HIV-nega�ve
181

Medical safety 
assessment

Exposure >72 hours ago, n=7 

Sought STI tes�ng only1

6

STI tes�ng1

Dispensed PrEP
661

Dispensed PEP
162

Also received STI tes�ng
45

Also received STI tes�ng
1

Received only STI tes�ng
6

Figure 1. Participant flow chart.
Abbreviations: PEP, post-exposure prophylaxis; PrEP, pre-exposure prophylaxis; STI, sexually transmitted infections.
1STI testing offered at four study pharmacies; clients seeking STI testing were given the option to screen for PrEP/PEP eligibility; 2Self-
identified as a person living with HIV (PLHIV); 3Self-reported behaviors in past 6 months; 4Self-reported a high-risk exposure in past 72 hours.

unknown HIV status (70%, 460/661), and multiple sex part-
ners (64%, 420/661); only 10% (65/661) reported having a
sex partner living with HIV. Among PEP clients, the most
common potential HIV exposures were condomless sex with
a partner of unknown HIV status (48%, 78/162), and con-
dom break (46%, 75/162); 4% of PEP clients (6/162) reported
potential exposure from sexual assault.

3.2 PrEP and PEP continuation

Over an observation period of 2464 person-months, no PrEP
clients seroconverted or switched to PEP. Among PrEP clients
eligible for follow-up, 73% (479/658) completed their first
refill and 60% (197/328) their second refill (Figure 2a). Most
PrEP continuation occurred on time: 93% (447/479) of first
refills and 83% (163/197) of second refills. Median time from
initiation to first refill was 30 days (interquartile range [IQR]
28–33) and to second refill was 120 days (IQR 115–125).
Refilling PrEP twice was significantly higher among men ≥25
years (82%, 47/57) versus men under 25 (28%, 28/100;
p<0.01) (Figure 2b).

Over 536 person-months of observation, no PEP clients
seroconverted or had repeat PEP use. Among PEP clients eli-
gible for follow-up, 42% (62/148) completed follow-up HIV
testing and 20% (30/148) transitioned to PrEP (Figure 3a).
Among those who returned for follow-up, most (85%, 55/65)

did so on time. Median time from initiation to follow-up was
30 days (IQR: 28–34). Among PEP clients who declined PrEP
eligibility screening at follow-up and completed surveys, com-
mon reasons for not transitioning to PrEP included no persis-
tent HIV risk (77%, 10/13), anticipated disapproval from sex
partners or family members (38%, 5/13), disinterest in a daily
pill (31%, 4/13), and needing more time to decide (15%, 2/13).
We did not find any significant differences by age and sex in
the proportion of PEP clients who completed follow-up HIV
testing or transitioned from PEP to PrEP (Figure 3b,c).

3.3 STI testing

At the four pharmacies offering STI testing, 18% (52/289) of
enrolled participants received this service (Figure 1). Uptake
of STI testing varied by pharmacy, with over half (54%, 28/52)
of STI testing clients enrolling at a single pharmacy (located
near bars and sex-on-premises venues) and only 4% (2/52)
at another pharmacy. Most clients who underwent STI test-
ing (88%, 46/52) opted to screen for PrEP/PEP eligibility on
the same day: 45 initiated PrEP and one PEP. STI preva-
lence among those who tested was 19% (10/52): five tested
positive for gonorrhoea only, three for chlamydia only, and
two for both. (For results by client sex, see Table S1.) All
10 clients who tested positive for an STI also completed STI
treatment.
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Table 2. Demographic characteristics of pharmacy clients and providers who received or delivered PrEP, PEP and/or STI testing

at enrolment

Characteristic

PrEP clients

N = 661

PEP clients

N = 162

STI testing clientsa

N = 52

Providers

N = 12

Male 300 (45%) 94 (58%) 18 (35%) 5 (42%)

Age, median (IQR) 25 (22−31) 25 (22−29) 31 (26−34) 37 (33−39)
<25 years 314 (48%) 79 (49%) 9 (17%) 0 (0%)

Ever attended school 647 (98%) 159 (98%) 49 (94%) −
Highest level of school attended

Primary 145 (22%) 11 (7%) 18 (35%) 0 (0%)

Secondary 329 (50%) 79 (49%) 11 (21%) 0 (0%)

Post-secondary 136 (21%) 69 (43%) 9 (17%) 12 (100%)

Unmarried 506 (77%) 134 (83%) 11 (21%)

Monthly household income in Kenyan shillings,

median (IQR)b
10,000

(5000−20,000)
15,000

(722−30,000)
10,000

(5000−15,500)
Pharmacy is first stop for non-urgent healthcare 541 (82%) 78 (48%) 43 (83%)

Pharmacy visits per month, median (IQR) 1 (1−1) 2 (1−2) 1 (1−1)
Emergency contraception use, past 6 months 74 (11%) 37 (23%) 8 (15%)

Ever tested for HIV 605 (92%) 132 (81%) 48 (92%)

Months since last HIV test, median (IQR) 6 (3−12) 5 (3−12) 5 (2−12)
HIV risk behaviours, past 6 monthsc

Inconsistent condom use 581 (88%) 45 (87%)

Partner(s) HIV status unknown 460 (70%) 40 (77%)

Multiple sex partners 420 (64%) 39 (75%)

Sex with drugs/alcohol 265 (40%) 26 (50%)

Transactional sex 232 (35%) 35 (67%)

Partner living with HIV 65 (10%) 4 (8%)

Recent STI 128 (19%) 32 (62%)

Recent HIV exposure, past 72 hoursd

Unprotected sex and partner status unknown 78 (48%)

Condom break 75 (46%)

Sexual assault 6 (4%)

Other 3 (2%)

PrEP awareness

Had heard of PrEP prior to enrolling 573 (87%) 103 (64%) 44 (85%)

Knows someone who takes PrEP 303 (46%) 18 (11%) 33 (63%)

Participated in original pilot 10 (2%) 0 (0%)

Prior PrEP use 89 (13%) 3 (2%) 12 (23%)

How heard about pharmacy PrEP/PEPe

From pharmacy provider 460 (70%) 63 (39%)

Other word-of-mouth 366 (55%) 31 (19%)

Saw poster at pharmacy 135 (20%) 27 (17%)

Referral from nearby pharmacy 14 (2%) 45 (28%)

Referral from nearby clinic 13 (2%) 17 (10%)

Came to pharmacy seeking PrEP/PEP 391 (59%) 136 (84%)

County where enrolled

Kisumu 454 (69%) 43 (27%) 39 (75%) 6 (50%)

Kiambu 207 (31%) 119 (73%) 13 (25%) 6 (50%)

Abbreviations: IQR, interquartile range; PEP, post-exposure prophylaxis; PrEP, pre-exposure prophylaxis; STI, sexually transmitted infections.
aIncludes 45 clients who also received PrEP and one client who also received PEP.
bUSD equivalent is $86.5 (43.2−173). Converted from KES to USD using conversion rate averaged from 1/2022 to 7/2022 ($1 USD = $115.6
KES); https://www.exchangerates.org.uk/USD-KES-spot-exchange-rates-history-2022.html.
cAsked only of clients who did not report one or more potential exposures to HIV in past 72 hours; percentages for clients who underwent
STI testing are out of a denominator of 45.
dTo qualify for PEP, client had to report experiencing within the past 72 hours a potential exposure to HIV that was “of high risk type” and
involved “high risk material,” as defined by Kenya national PEP guidelines.
eSelect all that apply question.

121

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26467/full
https://doi.org/10.1002/jia2.26467
https://www.exchangerates.org.uk/USD-KES-spot-exchange-rates-history-2022.html


Roche SD et al. Journal of the International AIDS Society 2025, 28(S1):e26467
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26467/full | https://doi.org/10.1002/jia2.26467

Figure 2. Continuation of pharmacy PrEP services over the pilot duration. PrEP continuation among (a) all PrEP clients; (b) male PrEP
clients <25 years old and >25 years old; and (b) female PrEP clients <25 years old and >25 years old. Abbreviation: PrEP, pre-exposure
prophylaxis.
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Figure 3. Completion of HIV testing at PEP follow-up visit and PEP to PrEP transition over the pilot duration. Completion of HIV testing
at pharmacy-based follow-up visit and PEP-to-PrEP transition among (a) all PEP clients; (b) male PEP clients <25 years old and >25 years old;
and (b) female PEP clients <25 years old and >25 years old. Abbreviations: PEP, post-exposure prophylaxis; PrEP, pre-exposure prophylaxis.
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3.4 Implementation strategies and outcome
assessment

Client engagement in opt-in implementation strategies varied.
Of the 476 PrEP clients who returned for follow-up, 15%
(72/476) successfully referred one or more peers to a study
pharmacy; 16% (132/829) of participants were referred to
a pharmacy by an enrolled peer, and most referred clients
(80%, 106/132) characterized the person who referred them
as “a close friend.” Among PrEP clients, nearly one-fifth (18%,
120/661) opted to self-screen for HIV risk. Few (<1%, 9/961)
prospective PrEP/PEP clients who completed the HIV risk and
medical safety assessments opted to receive a free HIVST for
initial at-home testing.

Client acceptability of the implementation strategies was
high among those who engaged. Almost all strategy-specific
client acceptability assessments (20/21) reached our prespec-
ified threshold of ≥80% agreement (Table 3); the one excep-
tion was clients’ assessment of intervention burden for PEP,
which only achieved 73% agreement.

Providers also rated each strategy’s acceptability and fea-
sibility as high, with 39 of 41 acceptability/feasibility assess-
ments reaching the ≥80% agreement threshold. Three excep-
tions were providers’ affective attitude towards offering
clients free HIVSTs (75% agreement) and concerns about ease
of implementing free HIVSTs (59% agreement) and incen-
tivized peer referral (67% agreement) without ministry of
health (MOH) assistance.

For the overall PrEP delivery model, ≥95% of clients and
providers found the model acceptable, and ≥92% of providers
thought pharmacy PrEP delivery was feasible.

4 D ISCUSS ION

In this 6-month pilot study, we evaluated a model of pharmacy
provider-led PrEP and PEP delivery in Kenya and observed
high PrEP/PEP initiation and continuation and positive client
and provider perceptions. Most participants were PrEP-naïve
yet had asubstantial ongoing risk of HIV acquisition, high-
lighting the potential of private pharmacies to reach individ-
uals with HIV risk who are not reached by traditional clinic-
based programmes. PrEP continuation was high, suggesting
that the implementation strategies added to the model sup-
ported client engagement.

Using pharmacies’ existing staff and infrastructure, this
model achieved PrEP outcomes that match or exceed those
of several recent PrEP implementation projects in Kenya. The
monthly PrEP initiation rate at our 12 study pharmacies (∼9.2
initiations) surpassed those observed at 25 clinics in the Part-
ners Scale-up Project (∼7.5 initiations) [25] and 93 clinics
in the Jilinde programme (∼6.5 initiations) [26]. Additionally,
the clients reached at pharmacies in this study—particularly
those <25 years, unmarried, and not in known HIV serodiffer-
ent relationships—are often underrepresented in clinic-based
PrEP programmes, where such subgroups typically comprise
<20% of all PrEP clients [25]. This suggests that private
pharmacies in Kenya may have different catchment popula-
tions than public clinics and that expanding PrEP services
to private pharmacies might increase PrEP coverage, espe-

cially in counties with high HIV burden and public aware-
ness of PrEP, like Kisumu County, where ∼70% of this pilot’s
PrEP clients enrolled. Finally, PrEP continuation in this study
(72%) exceeded that of our original pilot (53%) [17] and of
clinic-based PrEP programmes in Kenya (where continuation
rarely exceeds 50%) [25, 27, 28]. Possible contributing factors
include the elimination of client fees and the availability of
PEP, which allowed clients to initiate a biomedical prevention
service better suited for their needs and appropriately discon-
tinue if their HIV risk was not persistent.

To our knowledge, this is the first study to evaluate
pharmacy provider-led PEP delivery in Africa. Our findings
demonstrate a considerable need for PEP and the value
of co-locating PrEP and PEP delivery to serve clients with
dynamic HIV acquisition risk [29]. In Kenya, obtaining PEP
at public clinics can be challenging due to limited opening
hours, stock-outs and low provider PEP knowledge [30–33].
Recently recommended by the World Health Organization
[34], community-based PEP delivery has the potential to help
clients circumvent these barriers and meet the needs of those
unwilling to access PEP at clinics [13, 35]. In our study, most
clients sought PEP following engagement in condomless sex
over the weekend, highlighting the important role pharmacies
could play in delivering this time-sensitive service [35]. Our
findings also indicate that pharmacies may reach a different
subset of the PEP-eligible population than public clinics; com-
pared to 124 clients who initiated PEP at public clinics in a
recent SEARCH pilot [30], a greater proportion of PEP clients
in our study were <25 years (49% vs. 24%) and unmarried
(83% vs. 42%).

Our study highlights the importance of PEP as an HIV pre-
vention choice. For some clients, PEP may serve as an “on-
ramp” to PrEP, as illustrated by the 20% of PEP clients who
opted to transition to PrEP. Other clients, however, may not
want or need PrEP, especially if their potential exposures to
HIV are infrequent or if they find adhering to a daily pill
regimen difficult [31, 33]. Client preference for PEP over
PrEP might also be common in areas with relatively low HIV
burden—one possible explanation for why we observed sub-
stantially higher PEP uptake at pharmacies in Kiambu versus
Kisumu County. A key area for improvement for this deliv-
ery model, however, is PEP follow-up, as over half of PEP
clients did not return. Additional research is needed to iden-
tify implementation strategies that might support follow-up
HIV testing in this population, such as dispensing PEP with
an HIVST kit [36] or deploying community health workers for
home-based testing [30].

Most participants engaged in one or more implementa-
tion strategies and found them acceptable, suggesting their
potential to enhance implementation in real-world pharmacy
settings. The uptake of STI testing was modest, possibly
due to its lack of advertisement and/or provider hesitation
to offer this service, especially to clients willing to pay for
STI treatment without testing. Among clients who tested,
STI prevalence was high (19%) and most (88%) clients also
initiated PrEP/PEP, demonstrating the potential for STI testing
to serve as a bridge to HIV prevention services. The type
of STI testing conducted in this study—automated, real-time
PCR-based nucleic acid amplification tests—may be difficult
to implement at scale due to cost and logistical barriers (e.g.,
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need for off-site processing); however, new and forthcoming
point-of-care rapid tests could potentially mitigate these
challenges in the future [15].

Pharmacy PrEP and PEP initiations in this pilot were likely
facilitated by the free cost to clients (previously 300 KES
[∼$3 USD] per visit in the original pilot); incentivized peer
referral, which has had similar success for engaging clients
in other health services [37, 38]; and self-screening for HIV
risk, a strategy found to increase HIV testing rates in other
populations [39]. Provider engagement in delivery was also
likely influenced by the monthly compensation they received.
Additional research is needed to assess the effect of different
cost-sharing options (e.g., sliding scale fees; private or national
health insurance coverage) that might increase the scalabil-
ity of this package of implementation strategies, or a sub-
set thereof. Few clients engaged in HIVST. Possible reasons
for this include inconvenience (e.g., time/cost associated with
a second trip to the pharmacy for PrEP/PEP); selection bias,
with clients hesitant to HIV test at a pharmacy also hesitant
to test at home; and fidelity issues, such as providers forget-
ting to offer the free HIVSTs or opting to instead sell HIVSTs
from their pharmacy’s stock.

Our study has limitations. Since we only tested this model
at 12 purposively selected pharmacies in two counties, our
findings are not generalizable to other pharmacy settings. Our
study design—a single-arm pilot that only enrolled individuals
interested in PrEP/PEP—precludes our ability to discern the
effect of each implementation strategy on PrEP/PEP uptake
or continuation. If pharmacy delivery becomes the standard of
care, future studies could build upon this work and leverage
factorial designs [40] to determine which strategies are most
effective. Since our study did not include a control group, we
cannot determine if the intervention led to greater initiations
and/or continuation than the standard of care: pharmacy-
based screening and referral to clinics; an ongoing cluster ran-
domized controlled trial in Kenya is investigating this ques-
tion [41]. We did not assess fidelity; thus, suboptimal deliv-
ery may have influenced some outcomes. For PEP clients, we
did not collect information on number of hours since poten-
tial HIV exposure. Our study’s short duration may have ben-
efited our PrEP initiation outcome by capturing initial excite-
ment among providers and clients; with a longer observation
period, we might have observed a plateau in new initiations
(e.g., due to saturation and/or provider burn-out). Since we
did not assess outcomes among clients who never initiated
PrEP/PEP or never returned for follow-up, we do not know
whether or how the delivery model influenced these decisions
and cannot assess factors associated with initiation. Lastly,
our understanding of client and provider experiences with the
model is limited, as we did not collect qualitative data.

5 CONCLUS IONS

Ending HIV/AIDS as a public health threat by 2030 and
achieving country ownership will require maximizing the use
of existing healthcare delivery platforms and HIV prevention
products [42]. Our study provides evidence for one poten-
tial path forward: allowing PEP and PrEP to be delivered at
private pharmacies and giving PEP equal priority as other

HIV prevention products. Pharmacies should be prioritized for
demonstration studies and rollout to expedite implementation
learnings, including the development of innovations that can
help sustain pharmacy delivery at scale.
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Supporting Figure 2b. HIV Risk Assessment Screening Tool
(RAST) for PrEP initiation and continuation visits.
Supporting Figure 2c. Prescribing checklist for follow-up vis-
its.

Supporting Figure 3. PrEP and PEP initiations by day of
week.
Supporting Table 1. Breakdown of positive STI testing results
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Abstract
Introduction: The expansion of telecommunication networks and smartphones in many African countries could be leveraged
to deliver HIV prevention products directly to consumers. In collaboration with a private e-commerce platform and online
pharmacy in Kenya, MYDAWA, we piloted a new model of HIV pre- and post-exposure prophylaxis (PrEP/PEP) delivery.
Methods: In the ePrEP Kenya pilot (NCT05377138), individuals living in Nairobi and Mombasa Counties could complete a
free telehealth visit with a remote clinician to assess eligibility for online PrEP/PEP (i.e. ≥18 years; no medical contraindica-
tions). Eligible individuals could order HIV testing services—courier delivered to clients’ choice location—for a fee of 250 KES
(∼$2 USD) for self-testing or 150 KES (∼$1 USD) for provider-administered rapid diagnostic testing. Following confirmation
of clients’ HIV-negative status (via an uploaded test result image), free PrEP/PEP drugs from government supply were courier
delivered with or separately from HIV testing services. Clients paid a delivery fee ≤149 KES (∼$1 USD) per courier visit.
Results: From October 2022 to December 2023, we screened 2257 individuals and enrolled 1915. Most PrEP/PEP clients
were men (63%, 1428/1915), ≥25 years (72%, 1631/1915) and never married (80%, 1796/1915); few had ever used PrEP
(3%, 48/1915) or PEP (14%, 263/1915). At enrolment, 227 (12%) were preliminarily eligible for PrEP and 1688 (88%) for
PEP. Among PrEP-eligible clients, 89% (203/227) completed HIV testing and 92% (208/227) received PrEP; among PEP-
eligible clients, 92% (1551/1688) completed HIV testing and 92% (1549/1688) received PEP. Most PrEP/PEP clients com-
pleted HIV testing within 6 hours of their telehealth visit (53%, 927/1757) and had drugs delivered with testing services
(88%, 1546/1757). Among PrEP clients eligible for follow-up, 47% (120/256) continued PrEP and 4% (10/256) initiated PEP
following PrEP discontinuation. Among PEP clients eligible for follow-up, 7% (99/1428) repeated PEP use and 6% (83/1428)
transitioned from PEP to PrEP.).
Conclusions: Online PrEP/PEP delivery could expand access to prevention services by reaching individuals not engaged in
existing delivery platforms. The uptake of online PEP was five times greater than PrEP, underscoring an unmet demand for
PEP and highlighting the potential for online pharmacies to deliver time-sensitive PEP services.

Keywords: HIV prevention; pre-exposure prophylaxis; post-exposure prophylaxis; online delivery; differentiated service deliv-
ery; HIV self-testing
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1 INTRODUCT ION

In many African countries with high HIV incidence, e-
commerce is increasing due to expanding telecommunication
networks and smartphone coverage [1–5]. Companies provid-
ing direct-to-consumer health products could be leveraged to

provide HIV prevention services [5, 6]. In Kenya, ∼47 million
individuals (>80% of the population) have smartphone access
and there are >60 licensed, private e-commerce companies
[7]. Online delivery of HIV prevention products—including HIV
self-testing (HIVST) and pre- and post-exposure prophylaxis
(PrEP and PEP) drugs—has potential advantages over clinic
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delivery, including increased convenience and privacy [8–11],
and could expand prevention services to eligible populations
unrepresented in clinics (e.g. men, young people) [12]. When
paired with telemedicine—which was effectively used in Kenya
to maintain HIV service access during COVID-19 [13, 14]—e-
commerce platforms could operate as one-stop shops for HIV
service delivery.

Kenya, a leader in differentiated models of HIV ser-
vice delivery [15], is an ideal setting to evaluate an online
PrEP/PEP delivery model. In Kenya, most HIV acquisition
occurs in urban areas [16] where there is a growing mid-
dle class [17] with access to technology and the ability to
pay for products delivered via e-commerce platforms [18]. In
2022, Kenya identified private pharmacies as a target PrEP
delivery platform [19] and, in 2023, established a private-
sector framework for HIV service delivery [20]. Pilot studies
of PrEP/PEP delivery at private, brick-and-mortar pharmacies
in Kenya have demonstrated feasibility and high uptake among
populations underserved at public clinics (i.e. unmarried indi-
viduals) [21], but no study to our knowledge has evaluated
PrEP/PEP delivery via a private online pharmacy in the region.

Online pharmacies may be particularly well-suited to deliver
PEP, which is most effective ≤24 hours (and up to 72
hours) of HIV exposure [22]. Compared to clinics and some
brick-and-mortar pharmacies, online pharmacies have longer
operating hours (including evenings and weekends) and can
deliver discreet services quickly to clients’ preferred set-
tings, enabling clients to more easily initiate PEP within the
recommended window [22]. While Kenya has recommended
PEP use for all individuals with recent HIV exposure since
2016 [23], its use has not been widely promoted and access
remains limited beyond cases of occupational exposure or sex-
ual assault [23–25]. Bias among healthcare providers report-
ing moral conflicts also limits PEP provision [26].

To understand the potential for private online pharmacies
to reach eligible individuals and deliver public HIV commodi-
ties, we partnered with MYDAWA [27], an online pharmacy
and e-commerce platform in Kenya, to develop and evalu-
ate the feasibility, uptake and acceptability of a novel online
PrEP/PEP delivery model [28].

2 METHODS

2.1 Study design and setting

We conducted a single-arm, prospective pilot study of online
oral PrEP/PEP delivery in Nairobi and Mombasa Counties
(the latter was introduced 8 months into implementation).
In 2022, these counties reported >2500 HIV incident cases,
with Nairobi reporting 1999 cases—the most of any Kenyan
county [16].

MYDAWA, established in 2017, is an e-commerce platform
delivering prescription and non-prescription drugs and other
products (e.g. shampoo, diapers) to clients in Nairobi and
Mombasa Counties. In 2023, MYDAWA had ∼68,000 clients
and sexual and reproductive health (SRH) products comprised
∼21% of sales [29]. To enable the delivery of prescription
medication, MYDAWA is licensed as both an online pharmacy
and medical facility; the latter of which occurred just prior
to study implementation, enabling PrEP/PEP prescribing by

MYDAWA clinicians via telehealth. During pilot implementa-
tion, MYDAWA telehealth visits were available from 8 AM to
10 PM, and orders placed from 8 AM to 7 PM had guaran-
teed delivery within 6 hours.

2.2 Care pathway

In collaboration with PrEP implementors, researchers and
MYDAWA leadership, we developed an online PrEP/PEP deliv-
ery care pathway adapted from one for brick-and-mortar
pharmacy PrEP delivery in Kenya (Figure S1) [28, 30]. Prior to
implementation, PrEP/PEP implementors and Kenya Ministry
of Health trainers conducted a 3-day training for MYDAWA
clinicians and pharmaceutical technologists (“pharm techs”)
that followed the national PrEP/PEP curriculum [31] and
covered the pathway’s core components: behavioural HIV
risk and medical safety assessments—delivered by clinicians
via telehealth visits—and HIV testing and drug dispensing—
delivered by pharm techs via courier visits. Pharm techs com-
pleted practicum sessions on HIV testing in clinics. PrEP/PEP
implementors provided technical assistance bi-monthly and
consultations as needed.

2.3 Participants

Eligible participants were ≥18 years old and met the prescrib-
ing checklist criteria (described below). To generate demand
for online PrEP/PEP, MYDAWA created a “Gen-N commu-
nity” marketing campaign—with Gen-N referencing an HIV-
negative generation—to motivate individuals to engage in HIV
prevention services and contribute to an AIDS-free future
(Figure S2). MYDAWA marketed online PrEP/PEP via social
media (e.g. Facebook, Instagram), search engines (e.g. Google)
and their website using banners, pop-ups, stickers and landing
pages that targeted clients purchasing SRH products. During
pilot implementation, MYDAWA was one of the top Google
hits for individuals searching “PrEP” or “PEP” in Nairobi.
Additionally, MYDAWA hosted four in-person events between
February and June 2023 to promote online PrEP/PEP on uni-
versity campuses and in Nairobi neighbourhoods.

The study protocol was approved by the Scientific Ethics
Review Unit at Kenya Medical Research Institute. Partici-
pants completed electronic informed consent (via email or
SMS) during their initial telehealth visit and received 500
Kenyan Shillings (KES; ∼$3.50 US Dollars [USD]) for complet-
ing behavioural surveys.

2.4 Study procedures

2.4.1 Telehealth visits

We worked with ClickMedix (Cambridge, USA)—a global
mobile health social enterprise [32]—to integrate a secure
telehealth portal into MYDAWA’s platform. Interested clients
could schedule free telehealth visits via MYDAWA’s website.

At telehealth visits, clients provided their names and phone
numbers; MYDAWA clinicians then utilized a prescribing
checklist (Figure S3) to determine clients’ online PrEP or PEP
eligibility and guide counselling on the appropriate service.
First, clinicans screened clients for HIV acquisition risk using
a modified version of Kenya’s HIV Risk Assessment Screening
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Tool (RAST) [28], which asked about behaviours in the past
6 months (e.g. partners of unknown HIV status, transactional
sex) and potential HIV exposures in the past 72 hours (con-
domless sex with someone who may have HIV; sexual assault;
and exposure to blood/other bodily fluids). MYDAWA clini-
cians classified clients as potentially eligible for either PrEP
or PEP based on clients’ RAST responses, HIV risk percep-
tion and product preferences. Next, providers screened poten-
tial clients for symptoms of acute HIV acquisition and PrEP
clients for medical conditions (e.g. history of liver or kidney
disease) that might contraindicate PrEP safety. Serum crea-
tine and hepatitis B/C testing were not conducted, as national
guidelines state that the availability of these tests should not
delay PrEP/PEP initiation [22].

Clients who met the checklist criteria for online PrEP/PEP
received a conditional prescription (pending confirmation of
HIV-negative status) and those who did not were referred to
nearby clinics. To continue online PrEP, clients scheduled a
free follow-up telehealth visit and repeated the prior steps,
plus screening for potential drug side effects. Online PEP
clients were encouraged to complete a follow-up telehealth
visit 28 days post-initiation for repeat HIV testing and PrEP
counselling.

2.4.2 Courier delivery

Following telehealth visits, eligible clients could order HIV
testing services and PrEP/PEP via MYDAWA and have these
courier-delivered to their preferred location by a pharm tech
on a motorcycle. Clients had two HIV testing options: (1)
HIVST, for a subsidized fee of 250 KES (∼$2 USD), or
(2) provider-administered rapid diagnostic testing (RDT) by
a pharm tech, for a non-subsidized fee of 150 KES (∼$1
USD); the latter was introduced 8 months into implementa-
tion. Additionally, clients could choose to have HIV testing and
PrEP/PEP delivered in the same (one-step) or separate (two-
step) courier visits. Since we used government PrEP/PEP com-
modities, we did not charge clients for drugs; however, a deliv-
ery fee of up to 149 KES (∼$1 USD) was applied per courier
visit.

Strategies to confirm clients’ HIV-negative status prior to
PrEP/PEP dispensing varied by HIV test type. For HIVST,
MYDAWA clinicians reviewed test result images uploaded to
the online platform. We collaborated with Audere (Seattle,
USA)—a digital health non-profit [33]—to incorporate an artifi-
cial intelligence (AI) algorithm into the platform that prompted
clients to upload a new HIVST result image if the previ-
ous one was likely uninterpretable (e.g. was blurry, did not
include the results window). For RDT, pharm techs interpreted
and communicated test results to MYDAWA clinicians. Clients
who tested HIV positive received post-test counselling from a
MYDAWA clinician (via a scheduled telehealth visit) or pharm
tech and were referred to nearby clinics for confirmatory
testing and treatment.

After MYDAWA clinicians confirmed clients’ HIV-negative
status, pharm techs were approved (often via phone calls)
to deliver oral PrEP/PEP per national guidelines [34]; clients
initiating PrEP or PEP received a 30- or 28-day drug sup-
ply, respectively, and those refilling PrEP received a 90-day
supply. Clients were advised to use oral PrEP daily and not

counselled on event-driven PrEP, which was not included in
national guidelines at the time.

2.5 Data collection and management

We obtained data on all clients from MYDAWA phar-
macy records and select clients from behavioural surveys,
which all clients were invited to complete within 2 weeks
of enrolment. From pharmacy records, we obtained clients’
demographics, behaviours associated with HIV acquisition,
HIV testing results, timing of their potential HIV exposure
(PEP clients only), and date/time of their telehealth and
courier visits (recorded by pharm techs following delivery).
In behavioural surveys, we captured additional demographics,
sexual behaviours, PrEP/PEP knowledge/prior use and percep-
tions of online PrEP/PEP delivery.

2.6 Outcomes

Primary outcomes were PrEP and PEP initiation (any dis-
pensing) and PrEP continuation (any refills) within 45 days
of initiation. Additionally, we measured any PrEP continua-
tion over the observation period and at scheduled follow-up
visits; clients who refilled PrEP ≤15 days from a scheduled
visit were considered “on-time” and those who refilled >15
days from a scheduled visit were considered to have “stopped
and restarted” [35]. Secondary outcomes included PEP initi-
ation following PrEP discontinuation, PEP-to-PrEP transition
and repeated PEP use. Process outcomes included day/time
and duration of telehealth visits, client selection of HIV test
type and one- versus two-step delivery, information on HIVST
images uploaded and the time between delivery steps.

Implementation outcomes [28] included clients’ perceived
acceptability, satisfaction and willingness to pay for vari-
ous delivery steps (delivery fees excluded). Additionally, we
assessed clients’ experiences and perceptions of service qual-
ity. We measured acceptability and satisfaction using state-
ments, with 5-point Likert scale responses, that assessed dif-
ferent components of the Theoretical Framework of Accept-
ability [36] and Client Satisfaction Questionnaire [37].

2.7 Analyses

We used descriptive statistics for most outcomes, adjusting
the sample to those eligible (based on the service dispensed
or clients’ follow-up duration). For continuation outcomes, we
conducted subgroup analyses for: men ≥25, women ≥25, men
<25 and women <25 years. For factors associated with any
PrEP continuation (among PrEP clients), and repeated PEP
use and PEP-to-PrEP transition (among PEP clients), we uti-
lized negative binomial regression models with robust stan-
dard errors adjusted for a priori variables. For several imple-
mentation outcomes, we aggregated the two most positive
response categories and considered a construct achieved if
≥80% of responses were in this aggregated category [38]. We
conducted analyses in R (v6.1) [39].

131

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26468/full
https://doi.org/10.1002/jia2.26468


Kiptinness C et al. Journal of the International AIDS Society 2025, 28(S1):e26468
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26468/full | https://doi.org/10.1002/jia2.26468

Figure 1. Flow of participants through the care pathway for online PrEP/PEP delivery. Abbreviations: HIVST, HIV self-testing; PEP, post-
exposure prophylaxis; PrEP, pre-exposure prophylaxis. †Thirty-three clients (6 PrEP; 27 PEP clients) received medicine from MYDAWA without
participating in the study (i.e. paying the full price of PrEP/PEP after seeing a MYDAWA clinician in person or uploading a prescription from
another facility). ‡Thirty-five clients (5 PrEP; 30 PEP) clients received PrEP/PEP delivery without having uploaded an image of their HIV test
(due to clinician error).

3 RESULTS

Between October 2022 and December 2023, 2257 individ-
uals began a telehealth visit and 1915 enrolled in the study
(Figure 1). Common exclusion reasons included living out-
side delivery area (26%, 88/341) and declining research par-
ticipation (17%, 59/341). Among individuals enrolled, 227
(12%) were determined preliminarily eligible for PrEP and
1688 (88%) for PEP. Most clients learned of online PrEP/PEP
from the MYDAWA website (45%, 867/1915), followed
by Google ads (32%, 615/1915) (Table 1). At enrolment,
38% (736/1915) of eligible clients agreed to participate
in behavioural surveys—41% (93/227) of PrEP and 38%
(638/1688) of PEP clients; the characteristics of clients who
did and did not participate in behavioural surveys were largely
similar (Table S4).

3.1 PrEP/PEP initiation

HIV testing uptake among preliminarily eligible online
PrEP/PEP clients (including uploading HIVST test results)
was 92% (1754/1915), and similar for PrEP and PEP
clients (Figure 1). Three clients tested HIV positive prior to
PrEP/PEP initiation; all were preliminarily PEP eligible. PrEP
initiation among eligible clients was 92% (208/227), as was
PEP initiation (92%, 1549/1688). A few PrEP/PEP clients
(2%, 35/1688) were dispensed drugs without confirmed
HIV testing results due to implementation errors; all were
followed up and confirmed HIV negative. A few PrEP clients
(n = 10) discontinued PrEP and later initiated PEP and a few

PEP clients transitioned to PrEP (n = 83), resulting in 291
unique PrEP and 1559 unique PEP clients.

Table 1 shows the demographics of clients who enrolled
in the study, initiated online PrEP/PEP and completed
behavioural surveys. Among clients who initiated PrEP/PEP,
most were ≥25 years (72%; 1273/1757), male (64%;
1121/1757) and unmarried (87%, 1537/1757). While few
clients identified as members of priority populations, more
male PrEP clients (29%, 45/155) reported sex with men than
male PEP clients (3%, 26/966; p<0.01). While prior PrEP
or PEP use was low among all clients, prior PrEP use was
significantly higher among PrEP (17%, 35/208) compared to
PEP clients (1%, 12/1549; p<0.01).

Prevalence of behaviours associated with HIV acquisition
was high among those eligible for online PrEP/PEP; 87%
(1537/1757) reported sexual partners with unknown HIV sta-
tus and 48% (852/1757) reported multiple concurrent sex-
ual partners in the past 6 months. Compared to eligible
PEP clients, significantly more eligible PrEP clients reported
multiple concurrent sexual partners (63%, 144/227 vs. 47%,
789/1688; p<0.01) and high self-perceived HIV acquisition
risk (36%, 81/227 vs. 13%, 225/1688; p<0.01). Most eligible
PEP clients reported condomless sex in ≤72 hours with some-
one who might have HIV (71%, 1201/1688); few reported a
recent sexual assault (1%, 17/1688).

3.2 PrEP continuation and repeat PEP use

We observed 9746 client months of follow-up: 1212 months
for PrEP clients and 8534 months for PEP clients. Any
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Table 1. Characteristics of online PrEP/PEP clients who enrolled, initiated services and completed behavioural surveys

Preliminarily eligible online

PrEP/PEP clients

Clients who initiated online

PrEP/PEP

Clients who completed

behavioural surveysa

Characteristic

PrEP

(n = 227)

PEP

(n = 1688)

PrEP

(n = 208)

PEP

(n = 1549)

PrEP

(n = 93)

PEP

(n = 638)

Demographics

Age: Median [IQR] 28 [24, 34] 27 [24, 33] 28 [25, 34] 27 [24, 33] 26 [19, 56] 27 [24, 31]

Age ≥ 25 years 162 (71%) 1222 (72%) 154 (74%) 1119 (72%) 59 (63%) 439 (69%)

Sex: Maleb 169 (74%) 1066 (63%) 155 (75%) 966 (62%) 57 (61%) 396 (62%)

Married 26 (12%) 212 (13%) 24 (12%) 196 (13%) 5 (5%) 78 (12%)

Relationship statusc

Casual partners only − − − − 45 (48%) 319 (50%)

Primary partner only − − − − 29 (31%) 220 (34%)

Primary and casual partners − − − − 19 (20%) 71 (11%)

Occupation

Professionald − − − − 40 (43%) 306 (48%)

Student − − − − 20 (22%) 50 (8%)

Trade/Sales − − − − 15 (16%) 140 (22%)

None − − − − 14 (15%) 91 (14%)

Other − − − − 4 (4%) 49 (8%)

Monthly income (KES) [USD]e

≤10,000 [≤$70] − − − − 32 (34%) 150 (23%)

10,001−70,000
[$71−$500]

− − − − 32 (34%) 322 (51%)

70,001−150,000
[$501−$1070]

− − − − 16 (16%) 109 (17%)

>150,000 [>$1070] − − − − 13 (14%) 52 (8%)

Special populations

Men who have sex with men

(/men)

47 (28%) 28 (3%) 45 (29%) 26 (3%) 15 (16%) 15 (2%)

Member of an HIV

serodiscordant couple

10 (4%) 1 (0·1%) 10 (5%) 1 (0·1%) 3 (3%) 0 (%)

Health historyf

Currently using PrEP 22 (10%) 0 (0%) 22 (11%) 0 (0%) 6 (7%) 1 (0.2%)

Prior PrEP use 36 (16%) 12 (1%) 35 (17%) 12 (1%) 13 (14%) 6 (1%)

Prior PEP use 36 (16%) 227 (13%) 30 (14%) 211 (14%) 15 (16%) 100 (16%)

Prior emergency contraception

use ≥2 times

− − − − 32 (34%) 289 (45%)

Currently using LARC (/women) − − − − 11 (12%) 81 (33%)

Pregnant/breastfeeding (/women) 3 (1%) 23 (4%) 3 (1%) 23 (1%) 2 (6%) 9 (3%)

Prior pregnancy (/women) − − − − 18 (53%) 103 (42%)

Behaviours associated with risk

of HIV acquisitionf

In the past 6 months

Multiple concurrent sexual

partners

144 (63%) 789 (47%) 136 (65%) 716 (46%) 56 (60%) 284 (44%)

Partner(s) of unknown HIV status 170 (75%) 1507 (89%) 153 (74%) 1384 (89%) 72 (78%) 573 (89%)

Partner(s) living with HIV 25 (11%) 43 (3%) 24 (12%) 42 (3%) 9 (10%) 16 (3%)

(Continued)
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Table 1. (Continued)

Preliminarily eligible online

PrEP/PEP clients

Clients who initiated online

PrEP/PEP

Clients who completed

behavioural surveysa

Characteristic

PrEP

(n = 227)

PEP

(n = 1688)

PrEP

(n = 208)

PEP

(n = 1549)

PrEP

(n = 93)

PEP

(n = 638)

Inconsistent condom use 112 (49%) 1231 (73%) 103 (50%) 1143 (74%) 45 (48%) 455 (71%)

Transactional sex 6 (3%) 45 (3%) 6 (3%) 41 (3%) 2 (2%) 21 (3%)

STI diagnosis 7 (3%) 47 (3%) 6 (3%) 41 (3%) 4 (4%) 20 (3%)

Needle sharing for drug use 0 (0%) 4 (0%) 0 (0%) 3 (0%) 0 (0%) 0 (0%)

Forced sex/sexual assault 5 (2%) 38 (2%) 3 (1%) 37 (2%) 1 (1%) 16 (3%)

Used PEP 2+ times 13 (6%) 62 (4%) 9 (4%) 61 (4%) 5 (5%) 24 (4%)

In the past 72 hoursf

Condomless sex and potential

risk of HIV acquisition

7 (3%) 1201 (71%) 6 (3%) 1123 (73%) 5 (5%) 470 (73%)

Sexual assault 0 (0%) 17 (1%) 0 (0%) 15 (1%) 0 (0%) 3 (0.5%)

Exposure to bodily fluids:

non-sexual

0 (0%) 70 (4%) 0 (0%) 62 (4%) 0 (0%) 23 (4%)

Exposure to bodily fluids: sexual 1 (0.4%) 360 (21%) 1 (0.5%) 316 (20%) 1 (1%) 138 (22%)

Self-assessment of HIV risk in the

next month

High 81 (36%) 225 (13%) 75 (36%) 204 (13%) 23 (25%) 81 (13%)

Medium 103 (45%) 1027 (61%) 96 (46%) 954 (62%) 48 (52%) 403 (63%)

Low 42 (19%) 428 (25%) 36 (17%) 387 (25%) 22 (24%) 152 (24%)

Knowledge of online PrEP/PEP

How potential clients heard

about online PrEP/PEPf

MYDAWA website 86 (38%) 781 (46%) 84 (40%) 726 (47%) 40 (43%) 308 (48%)

Google ads 41 (18%) 574 (34%) 38 (18%) 535 (35%) 10 (11%) 219 (34%)

Social media 40 (18%) 169 (10%) 30 (14%) 149 (10%) 14 (15%) 67 (11%)

Peer/friend/sex partner 33 (15%) 110 (7%) 32 (15%) 96 (6%) 10 (11%) 41 (6%)

Healthcare provider 6 (3%) 62 (4%) 5 (2%) 55 (4%) 4 (4%) 14 (2%)

Campus event 28 (12%) 11 (1%) 25 (12%) 11 (1%) 20 (22%) 7 (1%)

Abbreviations: KES, Kenyan Shilling; LARC, long-acting reversible contraception; PEP, post-exposure prophylaxis; PrEP, pre-exposure prophylaxis;
USD, United States Dollar.
aAll enrolled individuals were invited to complete a behavioural survey 2 weeks after enrolling as a PrEP participant and 1.5 months after
enrolling as a PEP participant; 41% (93/227) of individuals eligible for PrEP and 38% (638/1688) of individuals eligible for PEP agreed to
participate.
bThis includes two PrEP clients who identified as intersex (included in all PrEP categories) and one PEP client who identified as intersex; this
individual did not participate in the behavioural survey.
cAmong PEP clients, 33 (5%) chose not to answer the relationship status question and seven (1%) chose not to answer the monthly income
question.
dProfessionals included medical officers, lawyers, teachers, graphics designers and accountants.
eAverage USD/KSH 2023 exchange rate during the implementation period was 140 KSH per 1 USD.
fCategories are not mutually exclusive.

PrEP continuation among clients eligible for follow-up (i.e.
>1 month from initiation) was 34% (88/256) by 45 days
and 47% (120/256) over the observation period (Figure 2).
At 7 months post PrEP initiation, 11% (12/108) of eligi-
ble clients were still engaged in online PrEP services. Any
PrEP continuation over pilot duration was similar among
men and women, but significantly higher among those ≥25
years (53%, 102/191) compared to those <25 years (28%,
18/65; p<0.01). PEP initiation following PrEP discontinua-
tion among eligible clients was 4% (10/256). At 28 days

post PEP initiation, 18% (259/1428) of eligible clients com-
pleted repeat HIV testing and 16% (227/1428) completed
a follow-up telehealth visit (median time from initiation:
34 days, IQR 30–53 days). Repeat PEP use among eli-
gible clients was 7% (99/1428); men <25 years were
significantly more likely to repeat PEP than other sub-
groups (12%, 29/236 vs. 6%, 70/1192; p<0.01). Transi-
tion from PEP to PrEP among eligible clients was 6%
(83/1428). No online PrEP/PEP clients tested HIV positive at
follow-up.
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Figure 2. Online PrEP and PEP continuation over the pilot duration among eligible clients who initiated services, by age and sex. Abbre-
viations: M, month; PEP, post-exposure prophylaxis; PrEP, pre-exposure prophylaxis. †Among those initiated, enrolled and eligible for a follow-up
visit.
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In adjusted models among PrEP clients, variables associated
with higher likelihood of PrEP continuation were: age ≥25
years, males reporting sex with men and having a partner liv-
ing with HIV (Table 2). Prior PEP use was associated with a
36% lower likelihood of PrEP continuation although it did not
reach statistical significance (p = 0.09). Among PEP clients,
variables associated with a higher likelihood of PEP-to-PrEP
transition were: men reporting sex with men, prior PrEP use
and prior PEP use; being married was associated with a 90%
lower likelihood of PEP-to-PrEP transition (p = 0.02). Among
PEP clients, a higher likelihood of repeat PEP use was associ-
ated with: being male and reporting prior PEP use. For unad-
justed models, see Tables S1 and S2.

3.3 Process outcomes

We observed 2608 telehealth visits (including initiation and
continuation visits): 548 for PrEP and 2060 for PEP clients.
On average, telehealth visits lasted 16 minutes (IQR 13–18
minutes), with PrEP/PEP initiation visits taking slightly longer
than PrEP continuation visits (Table 3). Most telehealth vis-
its occurred either on Mondays (17%, 455/2608) or Tuesdays
(16%, 426/2608); 26% (670/2608) occurred after 5 PM and
26% (669/2608) on the weekends.

Most eligible clients (91%, 1734/1915) chose HIVST over
RDT. Among clients receiving HIVST, most uploaded an image
of an HIVST result (87%, 1509/1735) with few issues; the AI
feature only prompted 8% (136/1734) of clients to re-upload
an HIVST image. Few clients (18%, 341/1915) chose two-
versus one-step delivery of HIV testing and PrEP/PEP and
significantly fewer PEP clients (16%, 275/1688) compared
to PrEP clients (29%, 66/227; p<0.01) selected this option.
Overall, clients received services quickly, with a median of
5 hours (IQR 3–16) between telehealth visit and PrEP/PEP
delivery. Most PEP clients (96%, 629/653) received PEP
within 72 hours of their HIV exposure; the median time from
reported exposures to delivery was 26 hours (IQR 18–44).

3.4 Implementation outcomes

Clients who completed behavioural surveys perceived online
PrEP/PEP delivery as acceptable, satisfactory and high-quality;
most reported a willingness to pay for some or all model
components (Table 4) (see Table S3 for details). Most clients
(>90%) liked the model, were confident in their ability to
access it and thought it could help prevent HIV spread in their
community. Most clients (>93%) reported that MYDAWA
providers were easy to understand, encouraged questions and
were respectful. Many clients (>83%) reported “extremely
positive” or “positive” experiences across the model compo-
nents.

4 D ISCUSS ION

Online PrEP/PEP delivery reached PrEP/PEP naïve individu-
als at HIV acquisition risk [40] and online PEP services were
particularly in demand, with some clients returning for repeat
PEP and few clients transitioning from PEP to PrEP. Online
PrEP continuation was low, but still comparable to rates
observed at Kenyan public clinics [41–46]. Taken together,

these findings highlight a demand for periodic versus per-
sistent use of online HIV prevention services. Additionally,
online PrEP/PEP clients found the model acceptable, satisfac-
tory and high-quality, and many were willing to pay for online
PrEP/PEP—suggesting the sustainability of the model at scale.
Further, almost all online PEP clients received drugs within 72
hours of a potential HIV exposure, demonstrating the ability
of the model to reach clients with time-sensitive needs. These
findings suggest the feasibility of a public-private partnership
model that facilitates delivery of government HIV commodi-
ties on a for-profit e-commerce platform in Kenya.

In our pilot, the uptake of online PEP was five times
greater than online PrEP. This underscores the unmet demand
for PEP and the need for widespread PEP availability and
interventions catered to periodic HIV prevention services
(e.g. event-driven PrEP). Despite considerable PrEP scale-up
efforts in Kenya, implementation challenges persist, including
low PrEP uptake and continuation at public clinics (<35% at
6 months) [43–46]. The greater observed demand for PEP
versus PrEP in this pilot is difficult to compare with that at
Kenyan public clinics, as PEP dispensing is not documented in
Kenya’s clinic-based electronic reporting tool for antiretrovi-
ral drug dispensing. The few implementation projects in Kenya
that have offered PrEP and PEP as equal HIV prevention
options also observed high PEP uptake; in two implemen-
tation projects delivering PrEP/PEP in brick-and-mortar pri-
vate pharmacies, 20% and 68% of clients initiated PEP over
PrEP [47, 48], and in an implementation project delivering
PrEP/PEP in the community, 58% of clients initiated PEP over
PrEP [49].

The greater observed uptake of PEP versus PrEP in this
pilot may have several contributing factors. First, the risk
of a potential HIV exposure has already occurred for PEP
clients but is hypothetical for many PrEP clients. Thus, PEP
clients are seeking time-sensitive services (and potentially
searching the internet for assistance), while potential PrEP
clients may need prompting to consider prevention for future
HIV risk (a conversation that is hard to initiate online). Sec-
ond, community-level PEP awareness in Nairobi and Mom-
basa Counties might be higher than PrEP since PEP has been
around longer and most PrEP programming in Kenya has tar-
geted the Western region, where HIV prevalence is greatest.
Third, extended operating hours of online pharmacies (includ-
ing evenings and weekends) might better align with when
potential PEP clients seek this time-sensitive service. Fourth,
the speed and convenience with which online pharmacies can
deliver services (≤6 hours) might be appealing to PEP clients
with urgent prevention needs.

Online PrEP/PEP delivery may expand the reach of HIV
prevention products to those not accessing clinic-based ser-
vices. We found most online PrEP/PEP clients were PrEP
and PEP naïve, unmarried, male and not in serodifferent rela-
tionships, whereas clients accessing PrEP at public clinics are
largely married, female and in serodifferent relationships [42,
43]. Importantly, online PrEP reached many men reporting
sex with men, highlighting the potential of online services
to reach populations less likely to seek in-person services.
Additionally, most online PEP clients reported a potential
recent HIV exposure through consensual condomless sex ver-
sus sexual assault or exposure to a non-sexual bodily fluid, the
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Table 3. Process outcomes associated with online PrEP and PEP delivery

Process outcome

Eligible online PrEP clients

(n = 227)

Eligible online PEP clients

(n = 1688)

Telehealth consultation

Duration (in minutes) of initial visit: median [IQR] 17 [15, 20] 15 [13, 18]

Duration (in minutes) of follow-up visit: median [IQR] 12 [10, 15] −
Day of the week: (/total telehealth visitsa)

Sunday 42/548 (8%) 290/2060 (14%)

Monday 68/548 (12%) 387/2060 (19%)

Tuesday 94/548 (17%) 332/2060 (16%)

Wednesday 93/548 (17%) 274/2060 (13%)

Thursday 87/548 (16%) 286/2060 (14%)

Friday 99/548 (18%) 219/2060 (11%)

Saturday 65/548 (12%) 272/2060 (13%)

Time of the day: (/total telehealth visitsa)

Clinic hours: 8 AM−5 PM 421/548 (77%) 1517/2060 (74%)

After clinic hours: 5 PM−10 PM 127/548 (23%) 543/2060 (26%)

HIV testing services

Received HIVST versus provider rapid diagnostic testing 202/227 (89%) 1532/1688 (91%)

Uploaded image of HIVST result (/HIVST clients) 168/202 (83%) 1341/1532 (88%)

Upload image of an HIVST result 1+ time (/HIVST clients) 66/202 (33%) 275/1532 (18%)

AI prompted image of an HIVST result to be reuploaded (/HIVST clients) 24/202 (11%) 112/1532 (7%)

Uploaded image of an unsupported HIVST type (/HIVST clients) 1/202 (1%) 7/1532 (1%)

Uploaded image of HIVST result uninterpretableb 2/202 (1%) 10/1532 (1%)

PrEP/PEP delivery

Two-step delivery: received PrEP/PEP separate from HIV testing 66/227 (29%) 275/1688 (16%)

Elected to pick-up PrEP/PEP at MYDAWA offices (vs. courier delivery) 22/227 (10%) 140/1688 (8%)

Received PEP within 72 hours of potential exposurec − 629/653 (96%)

Hours between delivery steps and potential HIV exposure

Telehealth visit → HIV test result upload: median [IQR] 5 [0.5, 23] 5 [3, 15]

HIV test upload→ PrEP/PEP delivery: median [IQR] (/two-step delivery) 5 [2, 20] 3.5 [2, 9]

Telehealth visit→ PrEP/PEP delivery: median [IQR] 5.5 [3, 18] 5 [3, 12]

Potential HIV exposure → Telehealth visit: median [IQR]c 26 [18, 44]

Potential HIV exposure → PEP delivery: median [IQR]c − 39 [25, 51]

Abbreviations: AI, artificial intelligence; HIVST, HIV self-testing; IQR, interquartile range; PEP, post-exposure prophylaxis; PrEP, pre-exposure
prophylaxis.
aIncludes 2608 total telehealth visits over the pilot duration, 548 PrEP initiation and continuation visits and 2060 PEP initiation and repeat
use visits.
bTest images deemed uninterpretable for reasons including: blood smear or object obstructing view of test and control lines; blurry image.
cAmong PEP clients who reported the timing of their potential HIV exposure in their initial telehealth visit.

latter two of which have been the focus of most PEP pro-
graming in the region. Most online PrEP/PEP clients also pre-
ferred HIVST over provider-administered HIV testing, high-
lighting the importance of privacy and autonomy during the
testing process.

Strengths of this study include collaboration of a multi-
disciplinary team of researchers, implementors, entrepreneurs
and government officials; integration of AI to help ensure
service quality; and assessment of implementation and will-
ingness to pay outcomes. Limitations include utilizing subsi-
dized HIVST kits and free telehealth visits, which may limit
model sustainability; charging for products, which may have
altered demand; changes in implementation midway through

observation (i.e. delivery fees or HIV testing options), due
to collaboration with a real-world e-commerce platform; rel-
atively low participation in behavioural surveys, which may
have biased findings towards positive perceptions; exclusion of
event-driven PrEP; and insufficient information regarding how
soon clients took their first PEP dose following courier deliv-
ery. Further, online PrEP/PEP delivery largely reached clients
with high education, ability to pay for HIV testing and inter-
net access/literacy; more research is needed to evaluate tele-
health modalities to serve those with lower socio-economic
status who could benefit from PrEP/PEP.

To optimize online PrEP/PEP delivery and support its scale-
up in Kenya and similar settings, various implementation

138

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26468/full
https://doi.org/10.1002/jia2.26468


Kiptinness C et al. Journal of the International AIDS Society 2025, 28(S1):e26468
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26468/full | https://doi.org/10.1002/jia2.26468

Table 4. Implementation outcomes associated with online PrEP/PEP service delivery, as assessed in behavioural surveysa

Implementation outcomes Outcomeb
Online PrEP clients,

n = 93

Online PEP clients,

n = 638

Acceptability: Assessed with the TFA; 5-point Likert

scale responsesc

Liked getting PrEP/PEP online (TFA: affective attitude) Completely agree/agree 91 (98%) 614 (96%)

Took a lot of effort to get PrEP/PEP online (TFA: burden) Completely disagree/disagree 70 (75%) 484 (75%)

Confident in ability to get PrEP/PEP online (TFA:

self-efficacy)

Completely agree/agree 87 (94%) 620 (96%)

Getting PrEP/PEP online can help prevent the spread of

HIV (TFA: perceived effectiveness)

Completely agree/agree 84 (90%) 572 (89%)

Getting PrEP/PEP online was acceptable Completely agree/agree 89 (96%) 620 (96%)

Satisfaction: Assess with the CSQ-8; 8−32 total

points.d Mean (SD)

8−32 points 31.6 (1.03) 31.4 (1.32)

Quality of the online PrEP/PEP services received 1−4 points 3.91 (0.29) 3.82 (0.42)

Got the online PrEP/PEP services wanted 1−4 points 3.96 (0.33) 3.97 (0.22)

The online PrEP/PEP programme met their needs 1−4 points 3.85 (0.39) 3.85 (0.37)

Would recommend online PrEP/PEP services to a friend

in need

1−4 points 3.98 (0.15) 3.98 (0.17)

Satisfied with the amount of help received with online

PrEP/PEP

1−4 points 3.97 (0.18) 3.95 (0.30)

Online PrEP/PEP helped addressed HIV prevention

concerns

1−4 points 3.97 (0.18) 3.97 (0.20)

General satisfaction with online PrEP/PEP services

received

1−4 points 3.95 (0.23) 3.93 (0.31)

Would seek online PrEP/PEP services again, if needed 1−4 points 3.97 (0.23) 3.95 (0.30)

Experiences with the intervention: 5-point Likert scale

responses

Learning about PrEP/PEP on MYDAWA’s “My Health

Center” page

Extremely positive/positive 78 (84%) 550 (87%)

Consulting remote clinician for PrEP/PEP prescription Extremely positive/positive 88 (95%) 617 (96%)

Ordering HIVST from MYDAWAe (/HIVST users) Extremely positive/positive 72 (77%) 552 (86%)

Getting HIVST delivered from MYDAWAe (/HIVST users) Extremely positive/positive 73 (79%) 542 (84%)

Uploading HIVST result image to MYDAWAe (/HIVST

users)

Extremely positive/positive 73 (79%) 492 (77%)

Having RDT administered by a MYDAWA providere (/RDT

users)

Extremely positive/positive 6 (100%) 49 (100%)

Getting PrEP/PEP delivered from MYDAWA Extremely positive/positive 81 (87%) 593 (92%)

Quality of care received: 5-point Likert scale responses

Call did not drop during remote consultation − 77 (83%) 585 (91%)

Connection for remote consultation was stable Strongly agree/agree 83 (89%) 608 (95%)

MYDAWA clinician used language that was easy to

understand

Strongly agree/agree 92 (99%) 631 (98%)

MYDAWA clinician acted judgemental Strongly disagree/disagree 89 (96%) 601 (94%)

MYDAWA clinician encouraged questions Strongly agree/agree 90 (97%) 626 (97%)

MYDAWA clinician was respectful Strongly agree/agree 92 (99%) 631 (98%)

MYDAWA clinician listened without interrupting Strongly agree/agree 93 (100%) 629 (98%)

Participant willing to seek help from same MYDAWA

clinician again

Strongly agree/agree 87 (94%) 629 (98%)

(Continued)
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Table 4. (Continued)

Implementation outcomes Outcomeb
Online PrEP clients,

n = 93

Online PEP clients,

n = 638

Willingness to pay for online: n (%); Prices in USD,

median (IQR)f

Telehealth visit − 76 (76%);

$3.57 ($1.43−$5.18)
510 (80%);

$3.57 ($2.14 - $5.00)

Blood-based HIVST − 94 (94%);

$1.79 ($1.43−$2.14)
581 (91%);

$1.79 ($1.43 - $2.14)

PrEP drugs (3-month supply) − 76 (76%);

$8.21 ($4.11−$21.43)
529 (83%);

$10.71 ($6.43 - $14.29)

PEP drugs (28-day course) − 82 (82%);

$3.57 ($2.14−$7.14)
507 (80%);

$3.57 ($2.14 - $7.14)

Abbreviations: CSQ, Client Satisfaction Questionnaire; HIVST, HIV self-testing; IQR, interquartile range; -, not applicable; PEP, post-exposure
prophylaxis; PrEP, pre-exposure prophylaxis; SD, standard deviation; TFA, Theoretical Framework of Acceptability; USD, United States Dollar.
aQuestions asked only to subset of survey participants who initiated online PrEP and PEP.
bResponse options listed here are the Likert-scale outcomes that were grouped together; for more detailed responses, see Table S3.
cThe Theoretical Framework of Acceptability (TFA) defines acceptability as a multi-faceted construct, made up of several different component
constructs.
dClient Satisfaction Questionnaire-8 (CSQ-8) is an 8-item standardized tool used to assess client satisfaction with services. The CSQ-8 assesses
satisfaction on each of the 8 items with a 4-point scale and provides a general score ranging from 8 to 32 (with higher points equating to
greater satisfaction).
eAmong participants who ordered an HIVST (PrEP clients: 94%, 94/100; PEP clients: 92%, 585/638) or RDT (PrEP clients: 6%, 6/100; PEP
clients: 8%, 49/638).
fAverage USD/KSH 2023 exchange rate = 140 KSH per 1 USD. The median reported willingness to pay is among those who reported they
were willing to pay something.

strategies could be evaluated. Integration of digital adher-
ence support strategies—including personalized SMS mes-
sages [50], AI assistants [51] or digital rewards (i.e. badges)
[52]—could improve follow-up. Allowing clients to schedule
deliveries at specific times or pick up products at select
locations (e.g. brick-and-mortar pharmacies) could improve
privacy and convenience. Facilitating insurance coverage of
online PrEP/PEP and distributing vouchers or discount codes
[53] could decrease access barriers for clients unable to pay
(e.g. adolescent girls and young women). Pharm tech couriers
could be replaced with lower cadre healthcare workers—such
as HIV testing service counsellors—to lower implementation
costs. Additionally, remote clinicians could be leveraged for
prescribing other medications to generate additional revenue.
Finally, the development of automated reporting tools and
integration of Kenya’s electronic clinical records for antiretro-
viral dispensing into the online PrEP/PEP delivery platform
could facilitate the distribution of public commodities at pri-
vate online pharmacies.

5 CONCLUS IONS

Our findings underscore the potential for online pharmacies
to expand PrEP/PEP coverage to eligible clients not access-
ing clinic-based prevention services. The high PEP uptake,
repeat PEP use and low PEP-to-PrEP transition suggest a high
unmet demand for periodic HIV prevention services among
online pharmacy clients. Our findings emphasize the need for
choice in HIV prevention options, the importance of provid-

ing PEP as part of comprehensive HIV services and the role
online pharmacies could play in the delivery of time-sensitive
PEP.
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Uptake and patterns of PEP use within the context of a dynamic
choice HIV prevention model in rural Uganda and Kenya: SEARCH
Study
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Abstract
Introduction: Post-exposure prophylaxis (PEP) remains underutilized despite being the only prevention option currently avail-
able that covers risk after an exposure. We sought to evaluate uptake and patterns of use of PEP among men and women in
rural Uganda and Kenya.
Methods: We analysed PEP uptake from three randomized trials enrolling persons aged ≥15 years with HIV risk from
antenatal clinics, outpatient departments and community settings from April through August 2021 (NCT04810650). In
each trial, participants were randomized to a person-centred, dynamic choice HIV prevention (DCP) model or standard-of-
care (SoC) arm. DCP offered choice of biomedical product (oral pre-exposure prophylaxis [PrEP] or PEP) with an option
to switch over time; service location (clinic vs. out-of-clinic); testing option (rapid blood-based test or oral HIV self-test).
The SoC offered HIV prevention services as per in-country guidelines. In both arms, PEP comprised a 28-day oral Teno-
fovir/Lamivudine/Dolutegravir course with HIV testing at start and end of the 28-day period. We described patterns of and
predictors of self-reported PEP use over the 12 months of follow-up.
Results: A total of 1232 participants were enrolled, balanced by arm and country. Of the 1147 (93%) who completed at least
one survey on self-reported use of biomedical prevention, the median follow-up time was 12 months [IQR: 11, 12]. Overall,
a total of 104 courses of PEP were dispensed to 59 participants. PEP use was significantly higher among persons enrolled
in the DCP arm (relative risk [RR] = 3.30; 95% CI: 1.58−6.91), from Uganda (RR = 3.17; 95% CI: 1.53−6.59), reporting
alcohol use (RR = 2.20; 95% CI: 1.30−3.72) and men (RR = 2.08; 95% CI: 1.11−3.91). Of the 59 PEP users, 14 (24%) transi-
tioned to PrEP and 28(47%) used PEP on more than one occasion. Multiple uses of PEP were more common among persons
from Uganda versus Kenya (RR = 4.43; 95% CI: 1.10−17.80) and persons enrolled from the community (RR = 4.45; 95%
CI: 1.89−10.45) versus clinic. There were no seroconversions reported among PEP users. No serious adverse events were
reported.
Conclusions: PEP reaches groups such as men and those who use alcohol who are more likely to benefit from this short-
term prevention modality than PrEP. There is a need to make PEP accessible within a context of person-centred delivery to
optimize its benefits.

Keywords: biomedical prevention; choice; HIV prevention; post-exposure prophylaxis; person-centred; prevention coverage
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1 INTRODUCT ION

Marked progress has been made in the response against HIV
globally [1]. Antiretroviral medications have been a large part
of this success both for treatment and prevention [2]. Over
the last decade, many countries have rolled out pre-exposure
prophylaxis (PrEP) as part of efforts to reduce incident cases
following WHO recommendations [3].

Despite these efforts, 1.3 million (1−1.7m) new
HIV acquisitions were reported in 2023 with 630,000

(500,000−820,000) people dying from AIDS-associated ill-
nesses in the same year [4]. A vast majority of these HIV
acquisitions continue to occur in sub-Saharan Africa with
adolescent girls and young women being disproportionately
affected (UNAIDS 2024). This gap highlights the need to
expand and optimize the use of prevention options to impact
HIV incidence.

PrEP access and use is expanding; however, it may not
reach or appeal to all persons at risk for acquiring HIV.
New injectable long-acting HIV prevention agents including
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cabotegravir and lenacapavir provide highly effective, new
options for persons at risk for HIV [5–7]. However, PrEP
still requires acknowledgement of HIV risk and willingness to
take regimens that start before an exposure. Because these
requirements can pose barriers to many individuals, there is a
need for additional prevention options [8].

Post-exposure prophylaxis (PEP) is highly efficacious and
recommended in the WHO guidelines [9, 10]; yet, PEP
remains underutilized despite being the only prevention
option currently available that covers risk after exposure.
Past restrictive policies may have limited the use of PEP to
those with occupational exposure or sexual assault (including
rape) [10] with little use among other high-risk sexual expo-
sures that would be responsible for a substantial burden of
new HIV acquisitions. Our previous work conducted in rural
Uganda and Kenya showed that it was feasible to deliver PEP
for sexual exposures and highly acceptable in these settings
[11]. PEP was well tolerated, and we observed high PEP com-
pletion rates with no seroconversion reported among partici-
pants in the study.

In this analysis, we move further to evaluate uptake and
patterns of PEP use within the context of a dynamic choice
HIV prevention (DCP) model as well as the current standard-
of-care (SoC). Our analysis focuses on PEP use among men
and women recruited from diverse settings in rural Uganda
and Kenya.

2 METHODS

We conducted a secondary analysis of three randomized
trials that enrolled men and women aged ≥15 years and
reporting HIV risk from antenatal clinic, outpatient depart-
ment and community settings within the SEARCH-SAPPHIRE
trial in rural Southwestern Uganda and Western Kenya
from April to August 2021 (NCT:04810650) [12–14]. As
described elsewhere [12], the DCP arm comprised choice
of a biomedical product (oral PrEP or PEP with an option
to switch over time), service location (clinic vs. out-of-
clinic) and testing option (provider-administered rapid blood-
based test or oral HIV self-test). Participants randomized to
SoC were referred to clinics for HIV prevention services
as per in-country guidelines. PEP regimen comprised oral
Tenofovir/Lamivudine/Dolutegravir administered over a 28-
day period in both countries and both study arms. Blood-
based rapid antibody testing was administered prior to PEP
start and at the end of the 28-day period in line with coun-
try guidelines.

Using structured surveys administered every 6 months
after enrolment, we asked about the use of oral PrEP or PEP.
Specifically, for each month in the previous 6 months, we
asked the participants if they had swallowed PrEP pills and if
they had swallowed PEP pills.

We calculated biomedical HIV prevention coverage, defined
as the proportion of follow-up time covered by a biomed-
ical prevention option. Coverage was calculated among all
participants (i.e. irrespective of PEP eligibility), and follow-up
time was censored during months without data on biomedical
HIV prevention use. Additionally, among participants with
any time covered by a biomedical HIV prevention product,

we calculated the proportion attributable to PEP. We
emphasize that neither measure captured the proportion of
post-exposure time during which a person eligible for PEP
actually took PEP.

We described patterns of PEP use over 12 follow-up
months. To evaluate predictors of PEP use, we used tar-
geted minimum loss-based estimation (TMLE) [15], a doubly
robust approach that generates estimates of risk ratios (RR),
instead of odds ratios, for binary outcomes. Among PEP users,
we generated an alluvial graph to summarize biomedical pre-
vention use (PEP, PrEP, no product or no data) in 3-month
periods. To understand predictors of multiple uses of PEP,
we conducted additional predictor analyses with TMLE. We
accounted for clustering by community.

2.1 Ethical approval

Ethical approval to conduct the trials was received from the
University of California, San Francisco Committee on Human
Research, Makerere University School of Medicine Research
and Ethics Committee, and the Scientific Ethical Review Unit
of the Kenya Medical Research Institute. All participants
involved provided written consent to participate in the study.

3 RESULTS

The studies enrolled a total of 1232 participants, balanced
by country and randomization arm (Table 1). Women com-
prised nearly three-quarters of all participants, who were
recruited from antenatal clinics (32%), the outpatient depart-
ment (33%) and the community (35%). The median age of par-
ticipants was 26 [IQR: 21, 35] years and 41% of all partici-
pants were aged 15−24 years. A total of 281 (23%) reported
alcohol use.

Of the 1232 participants, 1147 (93%) completed at least
one survey on self-reported use of biomedical prevention.
Among those surveyed, 990 (86%) completed both surveys;
the median follow-up time was 12 months [IQR: 11, 12], and
biomedical HIV prevention coverage was 32.3% on average
(median = 9.3%).

Overall, a total of 104 courses of PEP were dispensed,
accounting for 7.2% of covered time. These courses were dis-
pensed to 59 participants (Table 1). Of the 59 courses of PEP
dispensed, 45 (76%) were in the DCP arm and the remain-
ing 14 (24%) in the SoC arm. DCP participants were signifi-
cantly more likely to use PEP (RR: 3.30 [95% CI: 1.58−6.91];
p<0.01). Ugandan participants had higher uptake of PEP than
Kenyan participants (RR: 3.17 [1.53−6.59]; p<0.01). Persons
reporting any alcohol used were significantly more likely to
use PEP (RR: 2.20 [1.30−3.72]; p<0.01), but there were no
differences between younger (15−24 years) and older (25+
years) persons (RR: 0.98 [0.61−1.57]; p = 0.92). Men were
more than twice as likely to use PEP as compared to women
(RR: 2.08 [1.11−3.91]; p = 0.02). As compared to recruitment
from clinical sites, participants recruited from the community
tended to be more likely to use PEP (RR: 1.85 [0.77−4.43];
p = 0.17).

Among PEP users, Figure 1 provides a visual summary
of the trajectories of biomedical prevention use in 3-month
windows over follow-up. This alluvial plot demonstrates that
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Table 1. Characteristics of participants at enrolment, among those who used PEP and among those who used PEP multiple times

Overall Used PEP

Used PEP

multiple times

N = 1232 N = 59 N = 28

Arm

Dynamic choice HIV prevention 612 (50%) 45 (76%) 24 (86%)

Standard-of-care 620 (50%) 14 (24%) 4 (14%)

Country

Kenyan 612 (50%) 15 (25%) 2 (7%)

Ugandan 620 (50%) 44 (75%) 26 (93%)

Sex

Women 888 (72%) 33 (56%) 14 (50%)

Men 344 (28%) 26 (44%) 14 (50%)

Recruitment setting

Antenatal clinic 400 (32%) 6 (10%) 0 (0%)

Outpatient department 403 (33%) 23 (39%) 5 (18%)

Community 429 (35%) 30 (51%) 23 (82%)

Age, median [Q1, Q3] 26 [21, 35] 27 [22, 38] 31 [22, 41]

Age 15–24 years 506 (41%) 24 (41%) 8 (29%)

Age 25 years+ 726 (59%) 35 (59%) 20 (71%)

Marital status

Single (never married) 310 (25%) 18 (31%) 9 (32%)

Married/cohabitating 872 (71%) 39 (66%) 19 (68%)

Divorced/separated/widowed 48 (4%) 2 (3%) 0 (0%)

Occupation

Farmer 448 (36%) 27 (47%) 15 (56%)

Student 169 (14%) 8 (14%) 3 (11%)

Shopkeeper/market vendor 113 (9%) 6 (10%) 1 (4%)

Manual labour/construction 59 (5%) 2 (3%) 2 (7%)

Transportation 29 (2%) 4 (7%) 0 (0%)

Bar/hotel/restaurant 35 (3%) 0 (0%) 0 (0%)

Fishing/fishmonger 16 (1%) 0 (0%) 0 (0%)

Alcohol use 281 (23%) 22 (37%) 11 (39%)

Pregnant (women only) 178 (20%) 5 (16%) 0 (0%)

Circumcised (men only) 202 (59%) 14 (56%) 7 (50%)

Note: Unless noted, metrics are in N (column %).
Abbreviations: PEP, post-exposure prophylaxis; PrEP, pre-exposure prophylaxis.

choice and use of biomedical prevention are highly dynamic.
Over the 12 months of follow-up, 10 PEP users transitioned
to oral PrEP immediately after finishing a PEP course, while
a total of 14 participants transitioned to PrEP sometime after
finishing a PEP course. Furthermore, 12 PEP users were pre-
viously on PrEP.

Of the 59 PEP users, 28 participants used PEP on more
than one occasion (Table 1). One was more likely to use PEP
on more than one occasion if they were from Uganda versus
Kenya (RR: 4.43 [1.10−17.80]; p = 0.04) or recruited from
the community versus clinical sites (RR: 4.45 [1.89−10.45];
p<0.01). Use of multiple PEP courses were not significantly
different by trial arm (RR: 1.87 [0.76−4.59]; p = 0.17),
alcohol use (RR: 1.09 [0.66−1.81]; p = 0.74), age (RR:
0.58 [0.26−1.29]; p = 0.18) or sex (RR: 1.27 [0.71−2.27];
p = 0.41).

There were no seroconversions reported among PEP users.
No serious adverse events were reported.

4 D ISCUSS ION

PEP remains a crucial HIV prevention option that merits
increasing attention to realize its potential to reduce HIV
incidence and maintain clients in prevention programmes. A
portion of our study population only chose and used PEP
over the study period despite the availability of other options.
These are individuals who would likely have lacked biomedical
prevention had PEP not been available, and instead received
prevention for high-risk periods. This finding confirms pat-
terns seen in other studies [16] and further underscores the
importance of provision of particular client-preferred options
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Figure 1. Alluvial plot of the trajectories of biomedical HIV prevention use among participants who used PEP. Abbreviations: PEP, post-exposure
prophylaxis; PrEP, pre-exposure prophylaxis.

regardless of the volume of uptake if the effectiveness of HIV
prevention options is to be optimized.

Beyond this benefit, it is important to consider that PEP is
a unique avenue for the expansion of HIV prevention cover-
age time when persons are at risk of HIV acquisition. Globally,
PEP use has been low, this has largely been driven by low lev-
els of awareness of clients and providers, inaccessibility and
stigma [17, 18]. Sensitization, provider training and increased
access of PEP, therefore, become crucial elements in expand-
ing PEP use. Other studies have shown low use of this effec-
tive option among groups at elevated risk such as men-who-
have-sex-with-men due to other barriers such as the 28-day
oral pill burden [19]; long-acting PrEP agents could overcome
this limitation.

PEP remains an important entry point to other HIV pre-
vention options. We observed transitions from PEP to other
options based on risk assessment and client preference over
time. PEP should, therefore, not be viewed as stand-alone
but as part of a comprehensive HIV prevention package. The
WHO HIV prevention guidelines envision these transitions for
individuals selecting options over time [10]. However, periods
of transition present the risk of disengagement. We posit that
person-centred provider–guided delivery of PEP among other
HIV prevention options, would keep persons engaged in the
care system as shown by the higher uptake and engagement
in our DCP arms compared to the SOC. Our person-centred
provider-guided DCP model was designed to ensure client–
provider engagement even in periods when clients felt that
they were not at risk or preferred not to select an option
[12–14]. This approach facilitated a safe start and stoppage

of prevention options over time while maintaining open
communication to allow for future selection of other options.
HIV prevention models should, therefore, be deliberate
in optimizing engagement through approaches that are
person-centred.

Certain groups in our studies were more likely to utilize
PEP. Men were more likely to use PEP than women. It is pos-
sible that this is due to women having higher risk aversion
than men in social risk-taking [20, 21], or that men are more
hesitant to commit to a daily PrEP pill, or that men engaged
in unplanned sex more than women. We further noted that
those who took alcohol were more likely to use PEP consis-
tent with prior reports of high-risk behaviour during alcohol
use [22, 23]. This finding delineating certain groups as being
at elevated-risk helps to highlight areas that can be inter-
vened upon. Innovative programmes have been successfully
designed to modify behaviour, influence choices and improve
the uptake of health initiatives [24–26]. Behavioural initiatives
have also been used to reduce alcohol use and impact health
outcomes [27]. All these approaches should be integrated in
designing and delivering effective HIV prevention approaches.
Settings of delivery also determine uptake as shown by higher
uptake in the community supporting the WHO recommenda-
tion on the expansion of delivery of PEP to community set-
tings [10].

We observed a number of PEP repeat users in our study.
Within the context of choice and patient-centred provider-
guidance, repeated use of PEP is not a “failure.” Previous
studies among groups at elevated risk have shown repeated
use as well as intention for repeat use [18, 28] similar to
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Figure 2. Venn diagrams on post-exposure prophylaxis (PEP) and pre-exposure prophylaxis (PrEP) covered time with potential exposure versus
potential prevention impact.

what was observed in our study. Indeed, repeat use could
be seen as an extremely effective approach for aligning
coverage with true risk. Conceptually, coverage of “true” risk
and potential impact of PEP is markedly different from cov-
erage with pre-exposure options. PEP covered time is highly
focused on post-exposure window when an HIV acquisition
can occur. The Venn diagrams included here (Figure 2) help
conceptualize this idea. If time with potential exposure is
the circle in blue, it is preferred that prevention options
overlay this area to the greatest extent possible to have the
desired effect. Whereas for PrEP one would take medication
continuously for prevention, the medication would cover
even periods without risk. PEP, on the other hand, follows a
high-risk exposure and for this brief period of time is likely to
have high prevention coverage and impact for the known risk.
This would further suggest that when comparing with pre-
exposure options, the magnitude of the time covered may not
be as important as the events targeted by PEP. Therefore, the
magnitude of coverage time is not a measure of the impact or
success of PEP use. As metrics of measuring HIV prevention
continue to be refined, PEP should be understood as distinct
and unique from other prevention options used prior to risk
exposure.

The study had limitations. First, our assessment of PEP
use relied on self-report, which may be subject to recall bias.
However, our structured surveys have been previously vali-
dated using objective biomarkers in the same study settings
[13, 14]. Second, our survey evaluated any PEP use in each
month over a 6-month period, limiting the granularity of the
data. Additionally, we did not collect data on PEP completion
nor did we report exposure or reason for PEP choice. How-
ever, these data limitations should not induce bias in our anal-
yses to assess predictors of PEP use or patterns over time.
Qualitative research would help explore mechanisms of choice
of PEP over PrEP given risk exposure. Finally, our trials did
not compare PEP use in the context of on-demand PrEP for
men, dapivirine ring for women or injectable PrEP which are
options that may appeal to some individuals.

5 CONCLUS IONS

PEP reaches groups who are more likely to benefit from this
short-term prevention modality than PrEP, such as men and

those who use alcohol, and contributes to averting new HIV
acquisitions. PEP remains an important prevention option to
be assessed even as PrEP options continue to expand. There
is an urgent need to train providers on choice models and
make PEP accessible within a context of person-centred deliv-
ery to optimize its benefits.
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