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Abstract

Background HIV pre- and post-exposure prophylaxis (PrEP/PEP) provision via online pharmacies could expand reach
of HIV prevention in Eastern and Southern Africa, but designing sustainable delivery models will require assessing the
amount potential users are willing to pay for online PrEP/PEP provision.

Methods We administered willingness to pay (WTP) questionnaires to both potential online PrEP users and current
online PrEP/PEP users in Nairobi, Kenya using a stated preference approach to measure the amount participants were
willing to pay for PrEP/PEP service delivery components. Participants > 18 years were recruited via banner ads on

an online pharmacy website on pages displaying sexual health products. We used multivariable gamma regression
models to assess characteristics associated with differences in mean WTP for a 30-day PrEP or 28-day PEP course
(including HIV self-testing, remote clinical consultation, drugs, and delivery fees).

Results From May 2022 and December 2023, 1,512 participants completed WTP questionnaires: 772 potential online
PrEP users and 740 current online PrEP/PEP users. Most participants (98.3%, 1486/1,512) were willing to pay some
amount for online PrEP services. For a one-month PrEP supply, potential online PrEP users were willing to pay 1388
KSH ($11.77 USD) and current online PrEP/PEP users were willing to pay 1271.2 KSH ($10.77 USD) on average. Most
current online PrEP/PEP users (81.4%, 602/740) were also willing to pay for online PEP services; for a 28-day PEP supply,
they were willing to pay 812.9 KSH ($6.89 USD) on average. Among potential online PrEP users, male sex, current
enrollment in school, high income, and a history of online pharmacy purchases were associated with higher WTP for
PrEP. Among current online PrEP/PEP users, higher income and prior online pharmacy purchases were associated with
higher WTP for PrEP, and older age (> 24) and prior online pharmacy purchases were associated with higher WTP for
PEP

Conclusion Most potential and current online PrEP/PEP users in Nairobi were willing to pay for online pharmacy-
based PrEP/PEP and demonstrated similar WTP. Providing PrEP/PEP through online pharmacies may sustainably
expand coverage of these HIV prevention services.
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Introduction

Despite remarkable advancements in HIV treatment and
prevention, an estimated 500,000 new HIV infections
occurred in 2022 in Eastern and Southern Africa [1]. Oral
pre-exposure prophylaxis (PrEP) is a highly effective HIV
prevention strategy recommended by the World Health
Organization (WHO) since 2015 and has been available
in government clinics free of charge in Kenya since 2017
[2-5]. However, uptake of clinic-based PrEP in Kenya
and other regions of Eastern and Southern Africa (ESA)
is low [6]; PrEP users report access barriers including
long wait times, lack of privacy, stigma, and inconve-
nient clinic hours [7, 8]. WHO guidelines for differenti-
ated and simplified PrEP implementation emphasize the
need for person- and community-centered PrEP deliv-
ery approaches to increase PrEP accessibility. Previous
studies have demonstrated that providing PrEP in com-
munity settings such as retail pharmacies can achieve
high uptake [9, 10]. Additionally, qualitative research and
reviews found that stakeholders considered PrEP service
delivery through retail pharmacies in ESA to be accept-
able and feasible [11, 12]. Similarly, post-exposure pro-
phylaxis (PEP) is a promising HIV prevention tool when
started within 72 h after a potential exposure [13]. Few
studies have assessed the impact of making PEP avail-
able outside of clinics, although modeling suggests that
community-based PEP services can be efficient for HIV
prevention [14].

In addition to brick-and-mortar settings in the commu-
nity, leveraging online pharmacies for PrEP/PEP service
delivery is a novel strategy that could expand the reach
of HIV biomedical prevention. Online pharmacies offer
convenient and discreet delivery of medications, health
products, and remote clinical consultations directly to
consumers. Telehealth services in Kenya and other coun-
tries of Africa are rapidly expanding due to growing inter-
net and cell phone use; expansion was expedited by the
COVID- 19 pandemic.—which revealed the advantages
of online service provision over in-person encounters
[15, 16]. A proposed care pathway for online PrEP/PEP
delivery starts with clients ordering an HIV test which
is delivered to their preferred location. Online PrEP/
PEP could be supported with HIV self-testing (HIVST),
which was recently recommend by the WHO to support
PrEP initiation and continuation [17]. Next, clients com-
plete a telehealth consultation with remote clinician to
ensure PrEP/PEP is not contraindicated. After verifica-
tion of HIV-negative status, clients, receive a PrEP/PEP
prescription with drugs delivered location of their choice.
Client also have access to ongoing virtual support in case
of questions/concerns [18]. Our team recently conducted
a pilot study of online PrEP/PEP service delivery in Kenya
utilizing this pathway and found it achieved high uptake

Page 2 of 12

among eligible clients and was acceptable among clients
and providers [19].

However, online pharmacy PrEP/PEP provision will
require sustainable models for service delivery as online
pharmacies are private retailers which sell products and
services to promote client health. To inform the scale-
up and sustainability of PrEP/PEP service delivery via
online retail pharmacies, we aim to understand how
much potential clients are willing to pay for components
of the model (e.g., HIVST) to inform price points that are
accessible to clients and profitable to pharmacies. To our
knowledge no prior studies have assessed willingness to
pay (WTP) for online PEP or PrEP services in Africa.

Methods

Study population and setting

We used data from two separate studies of online PrEP
and PEP delivery in Nairobi County, Kenya. From
May to November 2022, we conducted a cross-sec-
tional survey and discrete choice experiment (DCE)
to understand preferences for online PrEP delivery
among online pharmacy clients. Then, from Novem-
ber 2022 to December 2023, we conducted a pilot of
daily oral PrEP and PEP delivered via an online phar-
macy (the ePrEP Kenya Pilot; ClinicalTrials.gov:
NCTO05377138, May 11, 2022) that was informed by
the DCE findings. We conducted both studies in part-
nership with MYDAWA, Kenya’s first licensed online
pharmacy. MYDAWA uses an English-language site
available online via smartphone or computer. At the
time of this study, online delivery of PrEP/PEP services
was limited to Nairobi County. Detailed protocols for
these studies are published elsewhere [18, 20].

We recruited DCE participants (i.e., potential online
PrEP users) via banner ads on MYDAWA webpages for
HIV self-tests; interested participants called the study
phone number included on banner ads to screen for
eligibility. Eligible DCE participants were >18 years
of age, interested in PrEP, and not known to have HIV.
We recruited ePrEP Kenya pilot participants (i.e., cur-
rent online PrEP/PEP users) also using banner ads on
MYDAWA's sexual wellness page; individuals interested
in online PrEP/PEP services completed a self-screen tool
that identified if they had any behaviors associated with
HIV risk (PrEP) or HIV exposure in the past 72 h (PEP)
[21]. Pilot participants self-selected into either online
PrEP or PEP services based on the self-screen tool. Eli-
gible pilot participants were >18 years of age, reported
behaviors associated with HIV risk or a recent HIV expo-
sure, and were willing to pay for online HIV testing ser-
vices (HIV self-test or rapid diagnostic test with online
verification of HIV status; ~$2 USD) and courier fees
(~$1 USD) associated with the delivery of these services
and PrEP/PEP drugs.
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Ethics

We received approvals for both studies from the Scientific
and Ethics Review Unit at the Kenya Medical Research
Institute (Nairobi, Kenya; KEMRI/RES/7/3/1) and Insti-
tutional Review Board at the University of Washington
(Seattle, USA; STUDY00014011). All participants pro-
vided written informed consent for study activities.

Study procedures and data collection

We completed in-person quantitative surveys with
potential online PrEP users at an arranged time and
convenient location. Questionnaires were administered
electronically by trained Kenyan researchers using Saw-
tooth Software [22]. In the questionnaires, we assessed
participants’ demographics, recent HIV testing behav-
iors, PrEP use prior to enrolling in the study, prior online
pharmacy purchases, and WTP for online PrEP services.
Potential online PrEP users also responded to questions
about type and number of sexual partners in the prior 3
months, condomless sex, HIV exposure, and diagnosis or
treatment for a sexually transmitted infection in the prior
6 months. To increase privacy while reporting sensitive
sexual behaviors, we gave potential online PrEP users the
option to self-enter their responses to these questions
directly on the interviewer’s tablet.

We completed questionnaires with current online
PrEP/PEP users after they initiated online PrEP or PEP
services. To initiate online PrEP/PEP services, these par-
ticipants had to complete a telehealth consultation with a
remote clinician, have HIV testing services delivered to a
preferred location, and have PrEP/PEP drugs delivered to
a preferred location by courier. Couriers were pharmacy
technicians trained in conducting HIV rapid diagnostic
tests (RDT). During their telehealth consultations, partic-
ipants were counseled on HIV risk, PrEP safety, and com-
pleted a medical screening assessment. For HIV testing
services, participants had the option of at-home blood-
based HIV self-testing (HIVST) for a subsidized fee of
250 KES (~$2 USD) or RDT conducted by the courier at
a location chosen by the client for a non-subsidized fee
of 150 KES (~$1 USD). Prior to any PrEP/PEP delivery,
all current online PrEP/PEP users uploaded an image of
their HIVST or RDT result to the online delivery plat-
form and received confirmation of HIV-negative status
from a remote MYDAWA clinician. Couriers waited with
participants to ensure receipt of HIV status confirmation,
and participants had the option to have PrEP/PEP drugs
delivered at the same or at a later time from HIV test-
ing services. We completed questionnaires with current
online PrEP/PEP users after the first PEP or PrEP deliv-
ery. We assessed participants’ demographics, prior online
pharmacy purchases, PrEP/PEP use prior to study enroll-
ment, behaviors associated with HIV risk in the past 6
months, and WTP for online PrEP/PEP delivery. Current
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online PrEP/PEP users also responded to questions about
their current relationship status, number of sexual part-
ners in the prior 3 months, new sex partners in the prior
3 months, and condomless sex in the prior 2 weeks. Since
the pilot study used government PrEP/PEP commodities,
clients were not charged for drugs; however, a delivery
fee of up to 149 KES (~$1 USD) was applied per courier
visit. Differences in demographic, socioeconomic, and
behavioral data collected from each cohort are summa-
rized in Appendix Section 1 (Supplementary Tables 1-3).

WTP data

We used a stated preference approach with direct open-
ended questions about the amount potential and current
online PrEP/PEP users would be willing to pay for differ-
ent components of online PrEP and PEP service delivery
(Appendix Section 1) [23]. Potential online PrEP users
were only asked how much they would be willing to pay
for online PrEP, not online PEP, services. Specifically,
we asked participants the maximum price, in Kenyan
shillings (KSH), they were willing to pay for different
components of online PrEP delivery—i.e., a telehealth
consultation with a remote clinician, at-home HIV test-
ing services, a one-month PrEP supply, and courier deliv-
ery fees—as well as the maximum price they were willing
to pay for the total package of online PrEP services. For
HIV testing, we asked potential online PrEP users how
much they would be willing to pay for blood-based and
for oral-fluid HIVST. WTP survey questions were evalu-
ated via cognitive interviews and pilot-testing before
study launch [20].

Current online PrEP/PEP users were asked approxi-
mately how much they would be willing to pay for both
online PrEP and online PEP delivery. We asked partici-
pants how much they would be willing to pay for each
of the following: a telehealth consultation, blood-based
HIVST, provider-administered RDT, and a three-month
PrEP supply. Current online PrEP/PEP users were addi-
tionally asked how much they would be willing to pay for
a 28-day course of PEP, excluding delivery fees. To inform
WTP for new PrEP products, we also asked these partici-
pants how much they would be willing to pay for monthly
PrEP injection and a monthly PrEP vaginal ring (female
participants only), available online through MYDAWA,
excluding delivery fees. We did not ask current online
PrEP/PEP users about WTP for delivery fees associ-
ated with the different package components, as these
are often a standard fee set across all products for online
pharmacies. Both potential and current online PrEP/PEP
users were instructed to enter “zero” as the amount they
were willing to pay if they were not willing to pay for the
service.
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Statistical analysis

We utilized descriptive statistics to characterize study
populations. Our primary outcome among participants
in both studies was WTP for the total package of online
PrEP services. Since potential online PrEP users reported
WTP for a one-month PrEP supply and current online
PrEP/PEP users reported WTP for a three-month PrEP
supply in their reported package of online PrEP ser-
vices, we generated a metric of total WTP among cur-
rent online PrEP/PEP users from their reported WTP for
different components of the model, dividing WTP for a
three-month PrEP supply by three to generate a compa-
rable WTP for a one-month PrEP supply. To understand
participant characteristics associated with differences
in mean total WTP in each study, we used generalized
linear models with a gamma distribution and log link to
adjust for skewed distributions of WTP data. Variables
were selected for inclusion in bivariate models based on
a priori knowledge from stakeholder input, of potential
associations with HIV acquisition risk, PrEP uptake, and
WTP. This was done to identify demographic factors
associated with differences in WTP and to determine
whether characteristics associated with greater risk of
HIV acquisition were associated with higher WTP. Vari-
ables were selected for inclusion in multivariable models
based on significance (p< 0.1) in bivariate models mea-
suring association between each individual variable and
WTP for PrEP or PEP. We used p< 0.05 to determine
significance in multivariable models. Models were sepa-
rately fit for potential and current online PrEP/PEP users
using Stata 18.0 (StataCorp LLC, College Station, TX).
WTP data are reported in KSH, and converted to US
Dollars using the average exchange rate from when the
data were collected (May 2022 through December 2023):
118 KSH to 1 USD.

Results

We included 772 potential online PrEP users and 740
current online PrEP/PEP users in the analysis who com-
pleted either the DCE or pilot surveys and responded to
the WTP questions. In the pilot study 85% (1915/2257) of
screened participants were enrolled, of whom 740 (39%)
completed behavioral questionnaires including WTP
questions. Among potential online PrEP users, mean
age was 26.8 years, 54.2% were female, and 32.0% were
enrolled in school (Table 1). Median monthly income
among potential online PrEP users was 10,000 KSH
($85 USD; IQR 5,000-20,000 KSH). A substantial pro-
portion (38.9%) reported ever having taken PrEP, and
18.5% reported currently taking PrEP at the time of the
survey. When queried about sexual behavior associated
with HIV acquisition in the 6 months prior to the sur-
vey, 79.7% of respondents reported having had condom-
less sex, 32.3% had a possible HIV exposure, and 13.7%
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had been diagnosed or treated for a sexually transmitted
infection (STI). Among current online PrEP/PEP users,
mean age was 29.2 years, most (61.5%) were male, and
25.5% were enrolled in school. Most had enrolled in the
study to obtain PEP (84.3%) rather than PrEP (14.1%),
and most (75.1%) reported a monthly income above
10,000 KSH ($85 USD). Few current online PrEP/PEP
users (11.4%) had ever used PEP or PrEP prior to enroll-
ing in the study, and a third (30.8%) had made online
pharmacy purchases prior to the study. Overall, 73.4%
of current online PrEP/PEP users reported having a new
sexual partner in the prior 3 months, and 26.6% reported
condomless sex in the 2 weeks prior to responding to
the questionnaire. Compared to current online PrEP/
PEP users, potential online PrEP users were younger, had
lower monthly income, and a higher proportion were
female and currently enrolled in school. Potential online
PrEP users were also more likely to have used PrEP in the
past, reported lower number of sexual partners, and were
less likely to have made online pharmacy purchases than
current online PrEP/PEP users. Characteristics of current
online PrEP/PEP users (pilot participants) by PrEP vs.
PEP arm at enrollment are detailed in Appendix Section
2 (Supplementary Tables 4 & 5).

On average, potential online PrEP users were willing
to pay a maximum of 1388.4 KSH ($11.77 USD) for the
package of PrEP delivery services, while current online
PrEP/PEP users were willing to pay approximately 1271.2
KSH ($10.77 USD; Table 2). Seven potential online PrEP
users (0.9%) and nineteen current online PrEP/PEP users
(2.6%) reported zero as the amount they were willing
to pay for PrEP services. Among potential online PrEP
users, mean maximum WTP for each component of PrEP
service delivery ranged from 192.9 KSH ($1.63 USD) for
pill delivery to 480.8 KSH ($4.07 USD) for a one-month
supply of PrEP. Among current online PrEP/PEP users,
mean WTP ranged from 269.1 KSH ($2.28 USD) for
a blood-based self-test to 506.3 KSH ($4.29 USD) for a
one-month supply of PrEP. Current online PrEP/PEP
users were willing to pay more than potential online PrEP
users for both the remote clinical consultation (495.7
vs. 362.1 KSH, p< 0.001) and the blood-based self-test
(269.1 vs. 242.6 KSH, p= 0.01). Current online PrEP/PEP
users were willing to pay 1514.7 KSH ($12.84 USD) for
monthly injectable PrEP, and 767.7 KSH ($6.51 USD) for
monthly PrEP vaginal ring (Table 2). WTP by pilot arm
at enrollment (PrEP vs. PEP) are detailed in Appendix
Section 2; there were no differences in WTP by arm at
enrollment. A complete summary of WTP responses is in
Appendix Section 3 (Supplementary Tables 6 & 7; Sup-
plementary Figs. 1-15).

In bivariate models, of potential online PrEP users,
male sex, being enrolled in school, being employed
(either full-time or at multiple jobs), higher monthly
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Table 1 Characteristics of potential online PrEP Users (DCE questionnaire respondents) and current online PrEP/PEP users (pilot

questionnaire respondents)

Potential Online PrEP Users,

Current Online PrEP/PEP Users, N=740

N=772
n % n % p-value?
Demographic and Socioeconomic Characteristics
Study Arm
PEP Only - - 625 843
PrEP Only 104 14.1
PEP to PrEP Transition 1 15
Age
18-24 333 431 237 320 <0.001
25 or older 439 56.9 503 68.0
Sex®
Female 418 542 283 382 <0.001
Male 345 44.7 455 615
Currently Enrolled in School
No 525 68.0 551 74.5 0.006
Yes 247 320 189 255
Employment
Not employed 168 218 - -
Part time or seasonal employment 385 499
Multiple jobs or full-time employment 210 272
Monthly income
10,000 KSH or less 348 451 184 24.9 <0.001
More than 10,000 KSH 323 418 556 75.1
PreP and Online Pharmacy Engagement
Ever taken PrEP or PEPC
No 449 58.2 656 88.7 <0.001
Yes 300 389 84 114
Currently taking PrP or PEP
No 606 785 0 0.0 <0.001
Yes 143 18.5 740 100.0
Ever purchased products from an online pharmacy
No 582 754 509 68.8 0.006
Yes 190 24.6 228 30.8
Sexual Behavior
Type of sexual partners, prior 3 months
Did not have sex 85 11.0 - -
1 primary partner and no other partners 269 348
1 primary and 1+ casual partner(s) 238 30.8
1+ casual partner(s) 172 223
Current relationship status
Primary partner only - - 253 342
Casual partners only 370 50.0
Primary and casual partners 92 24
Number of sexual partners in prior 3 months
o 133 17.2 6 08 <0.001
1 232 30.1 308 416
2 165 214 284 384
3 87 113 71 9.6
4 or more 126 16.3 59 8.0
Sex without a condom, prior 6 months
No 155 20.1 - -
Yes 615 79.7
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Table 1 (continued)

Potential Online PrEP Users,
N=772
n % n %

Current Online PrEP/PEP Users, N=740

p-value?

Exposure to HIV, prior 6 months
No 380 49.2 - -
Yes 249 323
Unsure 143 18.5
Diagnosis or treatment of STI, prior 6 months
No 664 86.0 - -
Yes 106 13.7
New sexual partner in prior 3 months
No - - 179 24.2
Yes 543 734
Sexual intercourse in prior 2 weeks
No - - 378 51.1
Yes 355 48.0
Condomless sexual intercourse in prior 2 weeks
No - - 536 724
Yes 197 26.6
KSH Kenyan shillings, PEP post-exposure prophylaxis, PrEP pre-exposure prophylaxis, SD standard deviation, ST/ sexually transmitted infection, WTP willingness to pay

ap-value for comparison between Potential online PrEP users vs. current online PrEP/PEP users
bDue to missing values, some percentages may not sum to 100

€ Potential online PrEP users were asked about PrEP use prior to entering the study; Current online PrEP/PEP users were asked about PEP or PrEP use prior to entering
the study

948 participants included in this category reported having had sex in the prior 3 months, but also reported zero sexual partners. The remaining 85 participants
reported not having had sex in the prior 3 months

Table 2 Willingness to pay (KSH)? for components of online pharmacy PrEP delivery, among potential online PrEP users and current
online PrEP/PEP users

Potential Online PrEP Users Current Online PrEP/PEP Users

(N=772) (N=740)
Median (IQR) Mean (SD) Median (IQR) Mean (SD) p-value®
Package of online PrEP/PEP services®
Online PrEP services: 1-month supply 1000 (800-1975) 138841 (995.74) 1000 (567 — 1667) 1271.16 (1340.38) 0.05
Online PEP services: 28-day supply - - 500 (200 - 1000) 81295 (1376.61) -
Package components
Telehealth visits with remote clinician 300 (150-500) 362.09 (480.06) 400 (125-500) 495.74 (667.65) <0.001
Blood-based HIV self-test 200 (100-300) 24262 (182.66) 250 (150-300) 269.11 (214.09) 0.01
Oral HIV self-test 200 (100-300) 231.72 (160.79) - - -
PrEP drugs: one-month supply 300 (200-500) 480.83 (550.89) 333 (167 - 667) 506.30 (656.52) 04

PreP drugs: three-month supply©
Delivery of PrEP pills
New PreP products
Monthly injectable®
Monthly vaginal ring’

200 (100-200)

192.85 (120.88)

1000 (500 - 2000)

1000 (500 - 2000)
500 (250 - 1000)

151891 (1969.57)

1514.73 (2671.17)
767.74(727.16)

?Average USD/KSH 2022 exchange rate = 118 KSH per 1 USD

bPackage of PrEP delivery services includes HIV testing, remote clinical consultation, 1-month supply of PrEP medication, and delivery

‘Excluding delivery fees

dp-value for comparison of means using ANOVA

€n=>554 participants completed questions about WTP for monthly injectable PrEP

fn=31 participants completed questions about WTP for vaginal ring

income, and history of online pharmacy purchases were
associated with higher mean WTP (Supplementary
Tables 8 & 10). Prior PrEP use and having 4 or more
sexual partners were associated with lower mean WTP.

Other sexual behaviors were not significantly associ-
ated with WTP. In the multivariable model for potential
online PrEP users, male sex, being enrolled in school,
having higher income, and history of online pharmacy
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purchases remained associated with higher WTP
(Table 3). Respondents with a history of online pharmacy
purchases were willing to pay 23% more than those with-
out a history of online pharmacy purchases (1.23; 95% CI:
1.09-1.39). Potential online PrEP users aged 25 or older
were not willing to pay as much as younger participants
(0.88; 95% CI: 0.76—-0.95), and prior PrEP users were will-
ing to pay 28% less than respondents with no history of
PrEP use (0.72; 95% CI: 0.65-0.85). For potential online
PrEP users, employment status and number of recent
sexual partners were no longer significantly associated
with mean WTP. Among current online PrEP/PEP users,
in bivariate models, older age, higher monthly income,
history of online pharmacy purchases, recent sex and
recent condomless sex were associated with higher mean
WTP (Supplementary Tables 9 & 10). Current enroll-
ment in school was associated with lower mean WTP.
In the multivariable model for current online PrEP/PEP
users, higher monthly income and prior online pharmacy
purchases remained associated with higher mean WTP.
Participants with higher monthly income were willing
to pay 43% more than participants with monthly income
10,000 KSH or lower (1.43; 95% CI: 1.19-1.73), and those
with a history of online pharmacy purchases were willing
to pay 19% more (1.19; 95% CI: 1.03-1.36). Differences in
sexual behavior, age, and school enrollment were no lon-
ger associated with mean WTP after adjusting for other
demographic and behavioral characteristics.

Current online PrEP/PEP users were willing to pay an
average of 812.9 KSH ($6.89 USD) for a 28-day supply of
PEP pills, and 138 (18.6%) reported zero as the amount
they were willing to pay. Among current online PrEP/
PEP users, in bivariate models, being age 25 or older, not
being enrolled in school, higher income, and history of
online pharmacy purchases were associated with higher
WTP for a 28-day course of PEP (Table 4). However, in
the adjusted model, only age and history of online phar-
macy purchases were associated with differences in WTP.
Current online PrEP/PEP users aged 25 or older were
willing to pay 34% more than participants age 18-24
(1.34; 95% CI: 1.02-1.75), and participants who had
made online pharmacy purchases in the past were willing
to pay 42% more than those who had not (1.42; 95% CI:
1.13-1.78). There were no measured characteristics asso-
ciated with WTP =0.=

Discussion

We assessed stated WTP among both current and
potential online PrEP/PEP users in Kenya along with
characteristics associated with WTP. Potential and cur-
rent online PrEP/PEP users were willing to pay the same
median amount for package of online PrEP services and
also reported similar WTP for blood-based HIVST and
PrEP drugs. However, comparisons of WTP should take
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into account that different questions were asked in each
group; potential online PrEP users were asked about their
maximum WTP while current online PrEP/PEP users
were asked about approximate WTP. Therefore, WTP
for current online PrEP/PEP users likely underestimates
their maximum WTP. Despite this caveat, knowing a
price point at which both current and potential users are
willing to pay (whether maximum or average) can inform
service pricing to maximize coverage of ePrEP services.

Potential online PrEP users who were PrEP naive had
a higher WTP than those with a history of prior PrEP
use, likely since prior PrEP users had successfully over-
come barriers associated with clinic-based PrEP (i.e. long
wait times, limited hours of operation, stigma) to obtain
it free of charge. This finding is consistent with a DCE
conducted by our team on the same participants which
showed a stronger preference for online PrEP among
PrEP naive participants [24]. Taken together, these results
suggest that online PrEP could expand PrEP coverage to
interested individuals whose preferences are not met by
standard PrEP services. Current PrEP use is low among
those who can benefit; therefore acceptable and sustain-
able strategies are needed to expand coverage to those at
risk of HIV who experience barriers to clinic-based PrEP.

In both study groups, higher monthly income and his-
tory of purchases via the online pharmacy were associ-
ated with willingness to pay a higher amount for PrEP
services, likely due to higher disposable income. There
were trends in opposite directions for age between
the two groups, with potential online PrEP users, age
25 and older willing to pay less than those aged 18-24.
However, older current online PrEP/PEP users willing
to pay more than younger participants. Notably, almost
all participants were willing to pay at least some amount
for online-delivered PrEP (99.1% of potential users and
97.4% of PrEP/PEP users). Among current online PrEP/
PEP users, older age and history of online pharmacy pur-
chases were associated with higher WTP for PEP. Over-
all, our results suggest there is a demand for PrEP and
PEP delivery via online pharmacies, and willingness to
pay for these services.

Despite differences in demographics and question
wording, the two study groups had similar WTP for PrEP,
which suggests that WTP may be comparable among
potential and current users of online pharmacy-based
HIV prevention. Current online PrEP/PEP users were
older than potential online PrEP users and had higher
monthly income. Potential online PrEP users were inter-
ested in PrEP; however, most were not using it at the time
of the questionnaire and none were currently obtaining
online pharmacy PrEP. A higher proportion of poten-
tial online PrEP users had taken PrEP or PEP in the past
compared to current online PrEP/PEP users. Current
online PrEP/PEP users responded to the questionnaire



Montano et al. BMC Health Services Research (2025) 25:576 Page 8 of 12

Table 3 Characteristics associated with differences in mean WTP? for the package of PrEP delivery services (HIV testing, remote clinical
consultation, 1T-month supply of PrEP) among potential online PrEP users and current online PrEP/PEP users; multivariable models

Potential online PrEP users; Current online PrEP/PEP users;
N=772 N=740
Adj. Coef.b< 95% Cl p-value Adj. Coefd 95% Cl p-value
Demographic and socioeconomic characteristics
Age
18-24 Ref. — - Ref. - -
25 or older 0.88 0.76 -0.95 0.04 1.18 0.99-139 0.06
Sex
Female Ref. - -
Male 117 1.07-1.32 0.004
Currently Enrolled in School
No Ref. - - Ref. - -
Yes 1.14 1.01-1.29 0.03 1.09 091-1.29 0.4
Employment
Not employed Ref. - -
Part time or seasonal employment 1.08 092-122 03
Multiple jobs or full time employment 1.10 0.87-1.26 03
Monthly income
10,000 KSH or less Ref. - - Ref. - -
More than 10,000 KSH 1.25 1.10-143 0.001 143 1.19-173 <0.001
PreP and Online Pharmacy Engagement
Ever taken PrEP
No Ref. - -
Yes 0.72 0.63 -0.80 <0.001
Ever purchased products from an online pharmacy
No Ref. - - Ref. - -
Yes 1.23 1.09-1.40 0.001 1.19 1.03-1.36 0.02
Sexual Behavior
Current relationship status
Primary partner only Ref. - -
Casual partners only 0.88 0.76 - 1.02 0.09
Primary and casual partners 0.84 0.69 - 1.04 0.1
Number of sexual partners, prior 3 months
0 Ref. - -
1 1.08 093-1.26 0.3
2 1.00 085-1.17 1.0
3 1.03 0.85-1.26 0.8
4 or more 1.02 0.85-123 0.8
Sexual intercourse in prior 2 weeks
No Ref. - -
Yes 1.10 093-1.29 03
Condomless sexual intercourse in prior 2 weeks
No Ref. - -
Yes 1.03 085-1.24 0.8

KSH Kenyan shillings, PEP post exposure prophylaxis, PrEP pre-exposure prophylaxis, SD standard deviation, ST/ sexually transmitted infection, WTP willingness to pay

2WTP refers to maximum willingness to pay, in Kenyan shillings, for the total package of PrEP delivery services including HIV testing, remote clinical consultation,
PrEP medication, and delivery fees

BAll coefficients have been exponentiated

“‘Model adjusted for age, sex, current school, employment type, income, prior PrEP use, prior e-pharmacy use, number of sex partners in prior 3 months. Constant
for multivariable model = 1152.8 KSH

dModel adjusted for age, current school, income, prior e-pharmacy use, relationship type, recent sexual intercourse, recent condomless sexual intercourse. Constant
for multivariable model = 829.7 KSH
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Table 4 Characteristics associated with differences in mean WTP? for a 28-day course of PEP among current online PrEP/PEP users

(N=740); multivariable models

Coef. 95% ClI p-value Adj. Coef.P< 95% Cl p-value
Demographic and Socioeconomic Characteristics
Pilot Arm
PEP Only Ref. - -
PreP Only 1.09 0.77 - 1.55 0.6
PEP to PrEP Transition 0.77 0.28 -2.11 0.6
Age
18-24 Ref. - - Ref. - -
25 or older 1.55 1.20-1.99 0.001 1.34 1.02-175 003
Sex
Female Ref. - -
Male 1.15 090-147 0.3
Currently Enrolled in School
No Ref. - - Ref. - -
Yes 0.76 0.58 -0.99 0.04 0.98 0.73-1.29 09
Monthly income
10,000 KSH or less Ref. - - Ref. - -
More than 10,000 KSH 1.64 126 -2.14 <0.001 1.28 093-1.74 0.1
PreP and Online Pharmacy Engagement
Ever taken PrEP or PEP
No Ref. - -
Yes 0.96 0.66 - 142 09
Ever purchased products from an online pharmacy
No Ref. - - Ref, - -
Yes 1.50 1.19-1.89 0.001 142 1.13-178 0.002
Sexual Behavior
Current relationship status
Primary partner only Ref. - -
Casual partners only 0.87 0.66-1.14 03
Primary and casual partners 1.01 067-153 1.0
Number of sexual partners, prior 3 months
0 Ref. - -
1 1.64 048 - 5.63 04
2 1.73 0.50-5.96 0.4
3 1.80 0.50-643 04
4 or more 249 0.69 -8.99 0.2
New sexual partner in prior 3 months
No Ref. - -
Yes 1.08 0.82-144 0.6
Sexual intercourse in prior 2 weeks
No Ref. - -
Yes 1.20 0.95 0.1
Condomless sexual intercourse in prior 2 weeks
No Ref. - -
Yes 1.19 090-1.57 0.2

KSH Kenyan shillings, PEP post-exposure prophylaxis, PrEP pre-exposure prophylaxis, WTP willingness to pay

*WTP refers to maximum willingness to pay, in Kenyan shillings, for a 28-day course of PEP pills, excluding delivery fees

PAll coefficients have been exponentiated

“‘Model adjusted for age, current school, income, prior e-pharmacy use. Constant for multivariable model = 481.1 KSH
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after initiating PEP or PrEP and having paid for their
HIV self-test and delivery of PEP or PrEP via the online
pharmacy; therefore, responses to WTP questions may
have been influenced by the amount they paid for the
service, potentially resulting in downward bias. Addition-
ally, most current online PrEP/PEP users (> 80%) were
PEP clients, and few of them transitioned to PrEP after
completing their PEP regimen, possibly indicating a dif-
ference in interest in PrEP across participant groups.
Despite these differences, mean WTP for PrEP differed
by only 117 KSH ($1 USD) between PEP vs. PrEP users
and median WTP was the same.

To our knowledge, there are no prior studies evaluat-
ing WTP for PrEP and PEP service delivery via online
pharmacies in Africa and no data on PEP WTP. However,
there are limited data on individuals’ WTP for brick-and-
mortar pharmacy-delivered PrEP to contextualize our
findings. A recent qualitative study among adolescent
girls and young women (AGYW) accessing PrEP through
retail pharmacies in Kenya found over half (54%) of par-
ticipants reported they were willing to pay for PrEP via
retail pharmacies even if it could be obtained for free at
clinics, due to convenience of locations, lack of stigma,
and lack or queues or medication stock outs [12]. Simi-
larly, in a population-level survey among 18—34-year-olds
in western Kenya, 61% of respondents with PrEP aware-
ness indicated they were willing to pay for PrEP [25]. In
a cross-sectional survey among female sex workers and
men who have sex with men in Nigeria, researchers used
a bidding game iteration process to estimate the amount
participants were willing to pay for PrEP services. Most
participants (73%) indicated they were willing to pay for
PrEP services; 17% were willing to pay the market price
for PrEP (N3,500; $9.20 USD 2020), and a further 36%
were willing to pay if PrEP cost between N2,500 and
N3,400 ($6.60—9.00 USD 2020). In multivariate models,
there were no measured factors associated with WTP
(including employment, monthly income, age, or marital
status) [26]. In contrast to these studies, we found almost
all participants were willing to pay at least some amount
for PrEP services and they had a slightly higher WTP;
this may be due to participants in our studies having
higher socio-economic status that those of previous stud-
ies. For example, while participants in the Nigerian study
had a median monthly income of $39 USD, most partici-
pants (42% of potential online PrEP users and 75% of cur-
rent online PrEP/PEP users) reported a monthly income
of 10,000 KSH ($85 USD) or higher. In a population-level
survey from Western Kenya, 48% of respondents with
PrEP awareness reported the maximum they were will-
ing to pay for a 1-month supply was between 100 and 499
KSH (~$1-$5 USD) [25]. An additionall7% were willing
to pay 500-1000 KSH, and 30% were willing to pay <100
KSH with WTP greater among men than women. We
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found potential and current online PrEP/PEP users were
willing to pay a median 300-333 KSH ($2.54-$2.82 USD)
for a one-month supply of PrEP. We similarly observed
that men were willing to pay more for PrEP services than
women, although only among potential online PrEP
users. An important caveat of online pharmacy PrEP/PEP
is that it largely reach persons with higher socioeconomic
status and internet access/literacy. While this platform
can expand PrEP coverage to Kenya’s growing middle
class, other PrEP/PEP provision strategies are needed to
reach those with lower income or digital literacy.

Our results should be interpreted in light of several
limitations. First, WTP questions differed between the
two questionnaires, and differences in question word-
ing and content impacted our ability to draw direct
comparisons between the study groups. For example,
current online PrEP/PEP users were asked about WTP
for a three-month supply of PrEP drugs, while poten-
tial online PrEP users were asked about WTP for one
month. To facilitate comparisons between the groups,
we divided the former WTP by 3 to estimate WTP for
one month of PrEP. However, participants might be WTP
more for the greater convenience of a 3-month supply of
PrEP, which would overestimate their one-month WTP.
Despite this, estimates of median WTP for one month
of PrEP were similar between the two groups. Secondly,
questions about sociodemographic and behavioral char-
acteristics, including questions about sexual behavior,
differed between the questionnaires, limiting our ability
to compare the associations of some characteristics with
WTP between potential and current online PrEP/PEP
users. Additionally, recruitment of potential online PrEP
users relied on an opt-in approach in which individuals
contacted the study to complete an in-person survey;
individuals with greater privacy concerns may be under-
represented. Further, most participants in the pilot study
were PEP users, who may have lower interest in PrEP use.
Further, we measure stated WTP, which may not accu-
rately reflect individuals’ real world uptake; future stud-
ies should measure observed WTP. Finally, to reduce
participant time and staff burden in completing WTP
questions, we utilized an open-ended question approach.
Although commonly utilized in the HIV literature [27-
29], this approach does not incorporate more nuanced
WTP methods such as iterative approaches (e.g. bidding
games) that raise and lower proposed prices until the
participants highest WTP is estimated [30, 31]. Future
studies are needed that further elicit participant’s WTP
using more comprehensive methods.

Strengths of our study include a large sample size and
ability to compare results from actual vs. potential online
PrEP users recruited from separate studies. Evaluat-
ing WTP among both potential online PrEP/PEP users
increasing the generalizability of our findings beyond
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WTP of persons enrolled in a pilot study of online PrEP/
PEP services. Additionally, pilot study participants were
screened for HIV risk indication and willingness to
obtain PrEP/PEP from online pharmacies. Similarly, all
potential online PrEP users reported interest in online
PrEP/PEP and most reported recent behaviors associated
with HIV risk including multiple partners, known expo-
sure to HIV, or treatment for an STI. Recruitment strat-
egies for both groups via MYDAWA’s website ensured
that participants had sufficient computer literacy to
obtain PrEP/PEP online. To our knowledge, this was the
first study to measure the amount potential and current
online PrEP and PEP users are willing to pay to access
services via online pharmacies.

Conclusion

We observed a demand and willingness to pay for PrEP
and PEP services via online pharmacies among eligible
individuals in Kenya. Expanding PEP and PrEP services
through telehealth platforms will likely improve access to
these services, particularly for individuals not accessing
clinic-based PrEP/PEP. Our results can inform the design
of public/private partnerships between governments and
online retail pharmacies to deliver PrEP/PEP services at
appropriate price points to reduce HIV burden.
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