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An implementation strategy
package (video education, HIV
self-testing, and co-location)
improves PrEP implementation for
pregnant women in antenatal care
clinics in western Kenya
Joseph Sila1†, Anjuli D. Wagner2*†, Felix Abuna1, Julia C. Dettinger2,
Ben Odhiambo1, Nancy Ngumbau1, George Oketch1, Enock Sifuna1,
Laurén Gómez2, Sarah Hicks3, Grace John-Stewart2,3,4‡

and John Kinuthia1‡

1Research&Programs, KenyattaNationalHospital, Nairobi, Kenya, 2Department ofGlobalHealth,University of
Washington, Seattle, WA, United States, 3Department of Epidemiology, University of Washington, Seattle, WA,
United States, 4Departments of Pediatrics & Medicine, University of Washington, Seattle, WA, United States

Background: Pre-exposure prophylaxis (PrEP) is recommended by the World
Health Organization and the Kenyan Ministry of Health for HIV prevention in
pregnancy and postpartum for women at risk for HIV. Integration of PrEP into
antenatal care is promising, but delivery gaps exist in the face of healthcare
provider shortages in resource-limited settings.
Methods: Between May and November 2021, we conducted a difference-in-
differences study (3 months pre-intervention data collection and 3 months
post-intervention data collection) analyzing four intervention facilities, where the
strategies were implemented, and four comparison facilities, where no strategies
were implemented. We tested a combination of three implementation
strategies—video-based PrEP information in the waiting bay, HIV self-testing,
and dispensing of PrEP in the antenatal care rooms—to improve PrEP delivery.
We compared absolute changes in the proportion of antenatal attendees
screened for PrEP (PrEP penetration), the proportion receiving all PrEP-specific
steps in a visit (HIV testing, risk screening, and PrEP counseling) (PrEP fidelity),
and client PrEP knowledge, client satisfaction, and waiting time and service time
(a priori outcomes); post hoc, we compared the proportion offered PrEP (PrEP
offer) and completing HIV testing. We measured provider perceptions of the
acceptability and appropriateness of the implementation strategies.
Results: We observed significant improvements in PrEP penetration, PrEP offer,
satisfaction, and knowledge (p < 0.05) and improvements in fidelity that trended
towards significance (p=0.057). PrEP penetration increased 5 percentage points
(p=0.008), PrEP fidelity increased 8 percentage points (p=0.057), and PrEP offer
increased 4 percentage points (p=0.003) in intervention vs. comparison facilities.
Client PrEP knowledge increased by 1.7 out of 6 total points (p < 0.001) and client
satisfaction increased by 0.7 out of 24 total points (p=0.003) in intervention vs.
comparison facilities. We observed no changes in service time (0.09-min
decrease; p=0.435) and a small increase in waiting time (0.33-min increase; p=
0.005). HIV testing among those eligible did not change (1.5 percentage point
decrease, p=0.800). Providers felt the implementation strategies were acceptable
and appropriate (median acceptability: 20/20; median appropriateness: 19.5/20).
However, absolute levels of each step of the PrEP cascade remained suboptimal.
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Conclusions: An implementation strategy package with video information, HIV self-
testing, and co-location of medication dispensing enhanced PrEP delivery across
several implementation outcomes and client satisfaction, while not substantially
increasing wait time or decreasing provider-client contact time.

Clinical trial registration: ClinicalTrials.gov, identifier, NCT04712994.

KEYWORDS

pre-exposure prophylaxis (PrEP), pregnancy, postpartum, implementation science, video

education, HIV self testing, integration
Introduction

Pregnant and postpartum women in high HIV prevalence

settings face an elevated risk of HIV acquisition due to biological

and social factors (1, 2). Pre-exposure prophylaxis (PrEP) is a

safe, effective, and acceptable intervention for use during

pregnancy and postpartum (3–7). It is recommended by the

World Health Organization and several countries’ guidelines (8).

Despite this endorsement, the reach and coverage of PrEP during

this period remain suboptimal globally due to a range of

implementation challenges (9). A systematic review of

implementation science studies of PrEP in pregnancy and

postpartum noted that implementation challenges exist at the

intrapersonal, interpersonal, community, and systems levels.

However, most implementation strategies tested to improve

implementation intervened at the intrapersonal and interpersonal

levels, rather than focusing on the systems level. In addition to

demand-generating activities, supply-side interventions to

improve implementation are needed to fully realize the

population-level benefits of PrEP for HIV prevention (10).

PrEP can be delivered in vertical siloed programs—such as

through HIV care clinics (11, 12)—or horizontally in integrated

programs—such as through maternal and child health (MCH) or

family planning clinics (13–16). Pregnant and postpartum

women report preferring integrated service delivery for reasons

of convenience and reduced stigma (17). In order to provide

integrated PrEP delivery, healthcare workers (HCWs) require

specific training in PrEP counseling, prescribing, and

documentation. HIV testing providers have a higher volume of

clients to test each day in order to initiate PrEP, and clinics

within a facility need to determine where to dispense PrEP

(either from a central pharmacy or a clinic-specific setting).

Kenya was an early adopter of integrated PrEP delivery in

pregnancy and postpartum; Kenyan research teams have

conducted a series of qualitative investigations, implementation

projects, and trials to identify optimal approaches for integrated

PrEP delivery (16–24). An early implementation project focusing

on developing integrated models for PrEP delivery in MCH

clinics highlighted that services can be delivered by a single nurse

delivering antenatal/postnatal and PrEP services or by multiple

nurses sequentially, with the service delivery model selection

depending on clinic organization, space, and staffing. PrEP

activities take additional time, with a median of 13 min for PrEP

education and counseling among clients who did not initiate

PrEP and 18 min for clients who initiated PrEP; compared to
02
average antenatal clinic (ANC) service times of 9 min and

waiting time of 13 min, this represents substantial additional

time spent by both clients and HCWs (23). HCWs highlighted

insufficient staffing, insufficient staff PrEP knowledge, insufficient

space, and high patient volumes as the most impactful barriers

experienced while delivering PrEP to pregnant and postpartum

populations across 55 facilities in Kenya (25). Implementation

strategies to address these additional time demands and patient

activity volumes associated with integrated PrEP offers could

meaningfully increase the reach and coverage of PrEP for this

priority population.

In this study, we tested a combination of three implementation

strategies to decrease client waiting time, improve coverage of PrEP

education and PrEP offer, improve PrEP knowledge, and maintain

satisfaction for clients and HCWs. The package included video

education, HIV self-testing (HIVST) for repeat HIV testing, and

PrEP dispensing in MCH clinics.
Methods

Setting & design & population

This study is registered at ClinicalTrials.gov (NCT04712994).

This study was conducted in three counties in western Kenya:

Kisumu, Siaya, and Homa Bay counties. These counties have

relatively high HIV prevalence. We focused on MCH clinics at

each site, which provide ANC, postnatal (PNC), and child

welfare services. We engaged eight facilities in a difference-in-

differences design with 3 months of baseline data collection (May

through July 2021) and 3 months of intervention period data

collection (August through November 2021); four facilities were

never exposed to the implementation strategy package and four

facilities were exposed to the implementation strategy package

during the second 3-month period. The distribution of study

sites in each county was balanced between the intervention and

comparison facilities (Supplementary Table S4). We aimed to

select facilities that were of similar size and staffing to other

facilities in the region to enhance external validity and

generalizability. However, there were factors in the selection

process that may have limited generalizability. The eight facilities

were selected from among a list of facilities that had previously

engaged in either a research trial (24), a demonstration project

with staffing support (16), or a mentorship model with no

staffing support (22). All prior work was finished at each site
frontiersin.org
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prior to engagement for our study and no additional staff were

supporting PrEP delivery in MCH clinics. Facilities that were

selected for these research or demonstration projects in the past

tended to have somewhat better resourcing, including physical

space availability (26). We further note that these eight clinics

are not representative of smaller facilities in the region, which

were systematically missing due to low numbers of clients served,

limiting feasibility as research sites. The original study design was

intended as a controlled interrupted time series, which employs

the same pre-post and concurrent comparison clinic elements,

but differs from the difference-in-differences design by

controlling for linear temporal trends during each period;

however, due to interruptions in data collection related to

COVID-19, flooding, strikes, and other unanticipated events, the

calendar time table was interrupted, necessitating the switch to a

difference-in-differences analytic approach.
Ethical approval

This study was reviewed and approved by the Kenyatta

National Hospital/University of Nairobi Ethics & Research

Committee (P907/11/2019) and the University of Washington

Institutional Review Board (STUDY00008392). Facilities were

engaged to participate by seeking the relevant county, sub-

county, and site-level approval.
Implementation strategy package

The implementation strategy package contained three

components: (1) video education, (2) HIV self-testing (HIVST)

for repeat HIV testing, and (3) PrEP dispensing in MCH clinics

rather than in a central or HIV-specific pharmacy. The following

descriptions focus on specification using the Proctor specification

approach, highlighting actor, action, action target, temporality,

dose, implementation outcomes targeted, and theoretical

justification (27). Of note, this study did not employ any

research staff or additional program staff to deliver clinical

services and aimed to test strategies to improve implementation

without additional human resources.

The video was created by a local videography company with

prior experience creating engaging and informative videos for

MCH audiences. The content of the informational video was

developed by the study team and informed by quantitative and

qualitative data from past PrEP in pregnancy studies (28). The

story characters were developed to reflect the most common

populations, including a married primigravida who did not know

her partner’s HIV status. The modes of PrEP information

delivery featured in the video mirrored the methods reported to

motivate women to initiate PrEP: PrEP-experienced peer

conversations and HCW conversations. The PrEP-specific clinical

information provided covered the required elements of PrEP

counseling as outlined by the Kenyan National AIDS & STI

Control Program. The video was presented in three languages

(English, Dholuo, and Kiswahili) to reflect the common
Frontiers in Reproductive Health 03
languages in the region and featured subtitles. The video

employed a dramatized, soap opera style to mirror common

popular TV programs; it was approximately 13 min in length

[the average waiting time was 13 min for a similar population

(23)]. The video was played in the waiting room of the MCH

clinic at each intervention site on repeat; MCH clients could

watch the video in a group setting in the waiting room. Clients

were encouraged to ask questions about PrEP to the HCW they

saw during their subsequent care. This strategy was selected in

order to reduce the amount of time spent by HCW delivering

standardized PrEP information, aiming to decrease waiting time

and service time and increase PrEP penetration and fidelity.

Video education has been used in numerous high-resource and

some low-resource settings for HIV pre-test information

provision and has shown to be either superior or equivalent to

counselor-delivered information (29, 30).

HIVST is utilized in Kenya as a screening test and is endorsed

in the national HIV testing services guidelines. The OraQuick test

was procured through central government systems and provided by

the site. Women were eligible to use the OraQuick for repeat HIV

testing if they were not attending their first ANC visit; those

attending the first ANC visit were required to complete standard

HIV testing services. Privacy booths—such as those described by

Oyaro et al. (31)—were provided near the waiting bays.

Standardized pictorial and text instructions were provided as part

of the OraQuick insert in both English and Kiswahili. Women

collected their own samples, submerged them in the reaction

fluid, and used a stopwatch to wait for the required 15-minute

reaction time. Women read their own results and thereafter

showed their test results to an HCW for confirmation of correct

interpretation. Women whose HIVST was non-reactive did not

undergo additional HIV testing and were considered eligible to

initiate PrEP. Women whose HIVST was reactive or had any

irregular result underwent standard HIV testing by the site

HCW. This strategy was selected in order to reduce the amount

of time spent by HCWs waiting for HIV test reactions to take

place and to reduce the volume of clients needed to be served by

the limited number of HIV testing providers at a given site.

For women who were offered PrEP and decided to initiate or

continue PrEP, the pills were dispensed within the MCH clinic,

rather than at a central or HIV-specific pharmacy, aligning with the

strategy of co-location. This strategy was selected in order to

eliminate additional waiting time and to reduce the potential stigma

associated with receiving medication at the HIV-specific pharmacy.
Implementation & service outcomes

We measured several PrEP implementation, service, and health

outcomes (32), which are shown in Table 1. Our primary outcomes

were PrEP penetration, PrEP fidelity, client satisfaction, healthcare

worker acceptability and appropriateness (33), and waiting time

and service time (a priori primary outcomes). PrEP uptake, PrEP

continuation, PrEP adherence, and client PrEP knowledge were a

priori secondary outcomes. PrEP offer and HIV testing

completion were added as post hoc outcomes. During preparation
frontiersin.org
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activities for data collection, it was determined that it was not

feasible to extract patient adherence information; this outcome

was neither collected nor compared. Women were considered

eligible for HIV testing in our analytic dataset if they had not

had an HIV test within the past 6 months and were not known

to be living with HIV prior to the visit. For proportions with

conditional denominators (PrEP uptake, PrEP offer, and HIV

testing), analyses were presented first for the conditional

denominator (e.g., uptake among those offered PrEP) and second

for the full denominator (e.g., uptake among all women seeking

services). This approach was taken to show the relative and

absolute changes. The percentages for each outcome within

Table 1 were calculated directly from the observed data rather

than the model-predicted levels, following the proportion

definitions presented in Table 1.
Participant recruitment, enrollment, and
data collection

Women seeking MCH services were approached after receipt of

services between May and November 2021. Clients were eligible if

aged ≥15 years and able to provide oral consent. Participants

completed an exit survey with trained study nurses on a tablet

using REDCap after all other regular care for their visit

concluded. We assessed participant demographics, HIV risk

screening and counseling, PrEP knowledge, and satisfaction with

services offered that particular day. Separately, we used time and

motion cards designed to collect “time in” and “time out” at

different service delivery locations. The study nurse would

conduct oral consent with the women at the MCH entrance,

document the “time of arrival” on the card, and give the woman

the card to carry along. HCWs at different service delivery

stations could complete the two time points (time in and time

out). At intervention clinics during the post-intervention period,

we approached all HCWs offering services in MCH and invited

them to provide oral consent and complete a REDCap survey

either alone using a computer link or with study nurses using a

tablet. HCWs were given 2 weeks to complete the survey; several

(typically two) follow-up attempts were made by phone; those

who did not complete the survey in 3 weeks were excluded.

Data abstraction
We abstracted data without patient identifiers from PrEP

registers noting the number who initiated and the number who

continued PrEP aggregated by day. As these registers collected

data facility-wide, it was not possible to determine where

individuals initiated PrEP (e.g., MCH or another clinic) or

determine who was pregnant or postpartum or a woman.

Data analysis
We summarized descriptive data using proportions, medians,

and interquartile ranges, as well as means and standard

deviations. We log-transformed waiting time and service time for

this analysis and presented geometric means in analytic tables.

We did not transform knowledge or satisfaction scores, although
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they were positively skewed, as transformations did not produce

more normal distributions. We assessed the change associated

with the implementation package using a difference-in-

differences analytic approach, using a multi-level mixed-effect

regression model with a random effect for the site, a binary term

for intervention vs. comparison group, a binary term for pre/post

time period, and an interaction term between the two. We

additionally controlled for differences in the proportion of

women seeking first antenatal care services through inclusion as

a covariate (primary analysis) and presentation of analyses

stratified by visit type (secondary analysis). We estimated the

change associated with the implementation package as the

interaction term and considered a change statistically significant

at alpha ≤0.05. We conducted a basic optimization analysis for

the PrEP steps in order to estimate the idealized scenario of the

maximum number of women who might be offered PrEP and

accept PrEP if PrEP counseling, PrEP risk assessment, HIV

testing, and offer were optimized, without changes to the

proportion accepting PrEP. We multiplied the total number of

women in our sample by the proportion who had any risk

indication for PrEP, the proportion who were eligible for HIV

testing that day, the proportion who would have tested HIV

negative (based on this dataset), and the proportion who would

have accepted PrEP (based on this dataset). This yielded the

maximum number who would have likely initiated PrEP in the

idealized scenario of perfect penetration, fidelity, and offer and

the observed proportions of uptake.

Contextual factors and temporal changes
During the 3 months of pre-intervention and 3 months during

the intervention, some events occurred either at or beyond facilities

that may have impacted service delivery broadly or delivery of the

implementation strategy package specifically. A timeline of these

events and activities is shown in Figure 1. Because the frequency

of interruptions was balanced between the intervention and

comparison facilities, we did not conduct sensitivity analyses

accounting for these interruptions.
Results

Demographic characteristics

We enrolled a total of 1,919 participants receiving MCH services

during the 3 months pre-intervention and 3 months during the

intervention [960 pre-intervention (480 in comparison and 480 in

intervention sites) and 959 during the intervention (478 in

comparison and 481 in intervention sites)]. Among women

seeking MCH services, the median age was 25 [interquartile range

(IQR): 22, 30] years, 21.5% were seeking first ANC visits, while

78.5% were seeking second or subsequent ANC visits or other

MCH services. In comparing the demographic details between

women at intervention vs. comparison sites in the pre-intervention

vs. during intervention periods, we noted no differences in age

and only slight differences in the proportion seeking a first ANC

visit vs. other services (comparison sites: pre-intervention, 19.0%;
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FIGURE 1

Timeline in weeks and background service delivery interruptions.
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post-intervention, 18.6%. Intervention sites: pre-intervention, 26.9%;

post-intervention, 21.4%) (Supplementary Table S2).
Baseline period

During the baseline period, PrEP penetration, PrEP fidelity,

PrEP offer, and PrEP knowledge were low in both intervention

and comparison clinics; there was substantial heterogeneity

between sites in implementation outcomes (Supplementary

Table S3). PrEP penetration ranged from 0%–10%, PrEP fidelity

from 0%–16%, PrEP offer among eligible women from 0%–13%,

and full complete PrEP knowledge from 0%–1.7%. In contrast,

HIV testing was higher (ranging from 42%–95%), and

satisfaction with services was high (ranging from 21 to 23 out of

24 points). Time spent waiting and receiving services ranged

from 10.5–79 min and 12–25.5 min, respectively. As each clinic

served as its own baseline measurement and comparison, we did

not test for differences between intervention and comparison

clinics in baseline implementation outcomes.
Changes associated with the
implementation strategy bundle

We used difference-in-differences analysis to assess the changes

associated with the implementation strategy bundle. For our

primary outcomes, the implementation strategy bundle was

associated with significant increases in PrEP penetration, client

satisfaction, and client PrEP knowledge and was associated with

a significant but small magnitude increase in waiting time and

no change in service delivery time. The implementation strategy

bundle was also associated with a substantial improvement in

PrEP fidelity but was only trending toward significance.
Frontiers in Reproductive Health 06
The implementation strategy bundle was associated with a

PrEP penetration increase of 5.4% percentage points (95% CI:

1.4, 9.3%; p = 0.008) in intervention vs. comparison sites and

reached a high of 9.6% in intervention sites (Table 1). The

change in penetration was more pronounced among clients

seeking first ANC services vs. any other visit type (12.7% vs.

3.4% percentage point increase, respectively) (Supplementary

Table S1). PrEP fidelity increased by 7.6% percentage points

(95% CI: −0.2%, 15.4%; p = 0.057) more in the intervention vs.

comparison sites, reaching a high of 15.5%, but only trended

towards significance (Table 1). The change in fidelity was more

pronounced among clients seeking first ANC services vs. any

other visit type (12.5% vs. 3.5% percentage point increase,

respectively) (Supplementary Table S1). Despite the increase in

PrEP fidelity, there was a significant and substantial decrease in

the coverage of PrEP risk screening assessment [8.8% percentage

point decrease (95% CI: −15.9%, −1.8%); p = 0.013] between

intervention and comparison sites, reaching a high of 33.1%.

While both the intervention and comparison sites increased in

screening assessment, the increase was larger in the comparison

sites, where two comparison sites had newly added screening

desks midway through the test; this difference was comparable

between clients seeking first ANC services and those with any

other visit type (Table 1, Figure 2, Supplementary Table S1).

The implementation strategy bundle was associated with a PrEP

knowledge increase of 9.6% percentage points (95% CI: 6.5, 12.8%; p

< 0.001) in the intervention vs. comparison sites, reaching a high of

11.6%. This corresponded to an increase in 1.72 additional questions

correct out of 6 total questions. Client satisfaction increased by 0.66

points (95% CI: 0.22, 1.09; p = 0.003) in the intervention vs.

comparison sites, reaching a high of 23.0 out of 24 points. Client

waiting time increased by 0.33 min (95% CI: 0.10, 0.56; p = 0.005)

in the intervention vs. comparison sites, reaching a median of

55 min during the post-intervention period. Neither the changes

in knowledge nor satisfaction were different between clients
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seeking first ANC services and those with any other visit type

(Supplementary Table S1). Client service time did not

substantially or significantly change [0.09-min decrease; (95% CI:

−0.33, 0.14); p = 0.435]. Waiting and service times were not

adjusted for visit type (Table 1; Figure 2).

In our secondary analyses, the implementation strategy bundle

was associated with substantial and significant improvements in

PrEP offer but not in HIV testing. HIV testing did not change

significantly [1.5% decrease (95% CI: −12.9, 9.9%), p = 0.800],

reaching a high of 84% in the baseline period of the intervention

sites; HIV testing increased modestly in the comparison sites and

decreased by a similar magnitude in the intervention sites. The

difference was comparable between clients seeking first ANC

services and those with any other visit type (Supplementary

Table S1). PrEP offers among all women increased by 4.4%

percentage points (95% CI: 1.5, 7.2%, p = 0.002), reaching a high

of 5.8% among all women receiving services. The change in PrEP

offer was more pronounced among clients seeking first ANC

services vs. any other visit type (7.9% vs. 3.3% percentage point

increase, respectively) (Supplementary Table S1). Among the

subset of women who were HIV negative and had any high-risk

factor, PrEP offer was somewhat substantially but not significantly

lower [5.9% increase (95% CI: −13.8, 2.1%); p = 0.148] between

intervention and comparison sites, reaching a high of 15.8% in the

baseline period of the comparison sites (Table 1, Figure 2).

Using exit surveys, we observed that a total of two women

initiated PrEP during the study period and a total of 30 women

continued PrEP from prior initiations during the study period,
FIGURE 2

Difference in differences comparison of implementation, effectiveness, and se
post levels in the comparison to the intervention sites.

Frontiers in Reproductive Health 07
limiting statistical comparison of PrEP initiation and continuation.

Using record abstraction, we observed a total of 189 people who

initiated PrEP during the study period and 357 who continued

PrEP from prior initiations during the study period; it was not

possible to distinguish women who initiated PrEP at MCH from

all other people initiating PrEP recruited from other clinics within

the facility. Overall, PrEP initiations increased in the comparison

facilities more than in the intervention sites (comparison: 39–51;

intervention: 43–56), while PrEP refills increased in the

intervention facilities but decreased in the comparison sites

(comparison: 127 –69; intervention: 79–82).

HCW perceptions of acceptability and appropriateness of

the implementation strategy bundle were high; out of 20 possible

points, acceptability scores had a median of 20.0 (IQR: 16.0, 20.0)

and appropriateness scores had a median of 19.5 (IQR: 16.0, 20.0)

(Table 2).
PrEP knowledge score component changes

Client knowledge questions included items related to PrEP for

HIV prevention, frequency of PrEP taking, time to reach maximum

protection, concurrent condom use, PrEP side effects, and when to

discontinue PrEP. The implementation strategy bundle was

associated with an increase in accurate answers regarding PrEP

use for HIV prevention of 28.6% percentage points (95% CI:

20.3, 37.0%; p < 0.001), reaching a high of 84.8%. Clients’

knowledge of the frequency of PrEP use increased by 44.3%
rvice outcomes. Statistical test compares the difference between pre and
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percentage points (95% CI: 36.6, 52.0%; p < 0.001), reaching a high

of 66.7%. Accurate answers on the time PrEP takes to reach

maximum protection increased by 29.1% percentage points (95%

CI: 23.6, 34.5%; p < 0.001), reaching a high of 38.3%. Clients’

knowledge of the concurrent use of condoms while taking

PrEP increased by 21.4% percentage points (95% CI: 13.3, 29.4%;

p < 0.001), reaching a high of 44.7%. PrEP side effects knowledge

increased by 23.7% percentage points (95% CI: 19.0, 28.4%;

p < 0.001), reaching a high of 29.3%. Knowledge of when a client

can discontinue PrEP increased by 25.2% percentage points

(95% CI: 19.4, 31.0%; p < 0.001), reaching a high of 38.0%

(Table 3, Figure 2).
Hypothetical best possible performance
with optimization

We calculated the hypothetical expected number of women

who might be offered PrEP and accept PrEP if PrEP counseling,

PrEP risk assessment, HIV testing, and offer were optimized,

without changes to the proportion accepting PrEP. Among the

1,919 women who accessed care, if 77% had any risk indication

for PrEP, 41% were eligible for HIV testing that day, and 99% of

those tested were HIV negative—as observed within this dataset

—a total of 588 women would have been offered PrEP. If 3.9%
TABLE 2 Satisfaction, acceptability, appropriateness.

Pre (N

Mean

Client satisfaction
Quality of the servicea 3.04 (

Received the kind of service the client wantedb 3.61 (

The extent to which this facility met your needsc 3.53 (

Would recommend this facility to a friendb 3.84 (

Satisfied with the amount of help receivedd 3.50 (

Would come back to the facilityb 3.85 (

Overall (out of 24 points) 21.36

HCW perceptions of appropriateness and acceptability
of implementation strategy bundle

Appropriateness (IAM)e

Fitting –

Suitable –

Applicable –

A good match –

Acceptability (AIM)f

Meets approval –

Appealing –

I like it –

I welcome it –

aLikert scale options: poor to excellent: 1–4.
bLikert scale options: no, definitely not to yes, definitely: 1–4.
cLikert scale options: none of my needs have been met to almost all of my needs ha
dLikert scale options: not satisfied to very satisfied: 1–4.
eAverage on 4-item Intervention Appropriateness Measure (IAM) scale; Likert scale (di
fAverage on 4-item Acceptability of Intervention Measures (AIM) scale; Likert scale (di
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of those offered PrEP (2 initiations / 51 PrEP offers observed in

this study) initiated PrEP, a total of 23 women would have

initiated PrEP, approximately 12 times as many as were observed

to have initiated PrEP in this study.
Discussion

In this study, we observed that an implementation strategy

package with video information, HIVST, and co-location of

medication dispensing enhanced PrEP delivery in terms of

implementation and service outcomes and client satisfaction,

while not meaningfully increasing wait time or decreasing

provider-client contact time. There were significant

improvements in PrEP penetration, client satisfaction, and client

PrEP knowledge. There was a significant but small increase in

waiting time and no change in service delivery time. There was a

trend for substantial improvement in PrEP fidelity. The strategy

was associated with more pronounced effects in fidelity,

penetration, and PrEP offer among clients seeking first ANC

services compared to other visit types.

While implementation science focused on PrEP delivery has

expanded in the past several years, more of this work focuses on

other priority populations than pregnant and postpartum women

(34–39). Unlike some other priority populations, pregnant and
Comparison sites Intervention sites

= 480) Post (N = 478) Pre (N = 480) Post (N = 481)

(SD) Mean (SD) Mean (SD) Mean (SD)

0.60) 3.26 (0.62) 3.14 (0.62) 3.26 (0.59)

0.68) 3.69 (0.52) 3.48 (0.62) 3.69 (0.54)

0.70) 3.58 (0.55) 3.36 (0.64) 3.54 (0.56)

0.45) 3.89 (0.34) 3.70 (0.55) 3.91 (0.28)

0.73) 3.51 (0.68) 3.29 (0.70) 3.50 (0.64)

0.43) 3.89 (0.33) 3.72 (0.52) 3.92 (0.28)

(2.83) 21.81 (2.30) 20.70 (2.74) 21.82 (2.06)

Post (N = 39)

Mean (SD)

– – 4.55 (0.64)

– – 4.60 (0.55)

– – 4.60 (0.55)

– – 4.55 (0.55)

– – 4.55 (0.64)

– – 4.56 (0.55)

– – 4.50 (0.60)

– – 4.58 (0.55)

ve been met: 1–4.

sagree to agree: 1–5).

sagree to agree: 1–5).
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postpartum women are already presenting to a status-neutral MCH

care clinic where they receive sequenced integrated care for a range

of health conditions. Attendance at ANC clinics is remarkably high

in Kenya and many sub-Saharan African countries (40). The last

step of the PrEP cascade of PrEP acceptance can be addressed

through demand creation. However, the earlier steps of the PrEP

cascade—PrEP counseling, risk screening, information provision,

HIV testing, and PrEP offer—are well-suited to supply-side

strategies. The aforementioned recent systematic review of

implementation science focused on pregnant and postpartum

women noted that most implementation strategies tested for this

population intervened at the intrapersonal and interpersonal

levels, rather than at the systems level, as the present study does.

It called for testing supply-side strategies in order to improve

implementation and realize the population-level benefits of PrEP

for HIV prevention for pregnant women (10). We note that

video education can serve both as a supply-side strategy—by

shifting standard information provision from healthcare workers

to automated provision—as well as a demand-generating strategy.

We observed greater improvements in knowledge scores

associated with the implementation strategy package that

contained video education. Video education has been tested in

resource-rich and resource-limited settings; as mentioned above,

a recent systematic review found that video education was as

effective or more effective than counselor-delivered information

(29). Standard videos are well-suited to resource-limited contexts

by overcoming a variety of structural barriers; video education

allows limited HCW time to be focused on individualized post-

test counseling, provides standard information that can be

rapidly updated faster than large cadres can receive refresher

training, can present information in multiple languages, and can

be delivered in group settings. In a Kenyan study testing video

education for HIV testing, video education—both in an

individual and group format—was associated with higher

knowledge scores than counselor-delivered sessions (30). It is

possible that video education provided in the waiting room in

the present study allowed HCWs to provide more PrEP-related

services—such as risk screening and counseling—in a fixed visit

time. Waiting and service time were not substantially different

between intervention and comparison clinics.

HIVST for PrEP initiation has not been widely tested, despite

the widespread use of HIVST in non-facility settings and some

use of HIVST at MCH clinics. A recent systematic review of

HIVST for PrEP initiation and continuation found limited trial

data supporting HIVST for PrEP continuation and no

comparative study results testing HIVST for PrEP initiation but

noted several ongoing studies (41). This presents the first data

demonstrating the use of HIVST for PrEP initiation in a real-

world setting. In our study, HIVST was offered only to women

who had received standard HIV testing at a prior ANC visit;

while this added complexity, it was deemed necessary for women

to have had prior counseling experience in standard HIV testing.

A prior study conducted by Oyaro et al. in Kenya also utilized

HIVST for repeat maternal HIV testing in MCH clinics; just over

half of women elected HIVST instead of counselor-delivered

blood-based testing, citing privacy, ease, and speed as major
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factors (31). Substantial logistical coordination was necessary to

facilitate the use of HIVST in busy waiting rooms, ensuring

confidentiality and proper test performance, as well as

confirmatory reading by HCWs; privacy booths were utilized

following the experience described by Oyaro et al.

Co-locating PrEP dispensing services in the MCH clinic rather

than at a central facility pharmacy or an HIV care-specific

pharmacy was tested to improve flow, efficiency, and acceptability

for women. Prior qualitative studies in Kenya with pregnant and

postpartum women highlighted that women not living with HIV

did not want to receive their HIV prevention medications from an

HIV care-specific pharmacy for reasons of stigma (17). Prior

quantitative studies noted that integrated delivery in MCH was

feasible in models with additional healthcare workers (16, 24). A

study in Kenya that tested a “one-stop-shop” model—including

co-location of dispensing and services, provider cross-training and

task shifting, and shifting to a lower volume clinic—observed a

decrease in waiting time, no change in PrEP initiations and

continuation, and high acceptability of the model due to decreased

stigma and increased privacy (42). In our study, we observed a

small increase in waiting time, unlike the one-stop-shop model,

but similarly observed higher client satisfaction and no change in

provider service time.

Within this study, we were able to use exit surveys to readily

measure and compare implementation outcomes but were not able

to meaningfully compare clinical outcomes—such as PrEP

initiation and continuation changes—due to low frequency.

Conversely, we were able to use routine records to compare PrEP

initiations and continuation events, but not PrEP implementation

outcomes due to limited fields collected in register data. However,

PrEP initiation and continuation records do not specify the

location from which a client was referred or initiated, limiting the

use of this data source to assess the impact of implementation

strategy testing within certain clinics within a site. While revisions

to PrEP and MCH registers are expected in the near future in

Kenya, it will likely remain necessary to include both primary data

and record abstraction to meaningfully assess the impact of

implementation strategies across the PrEP cascade.

While we noted substantial improvements in implementation

outcomes associated with this implementation strategy package,

large gaps remained in absolute coverage for each step. Two

steps that could be optimized simply, namely, PrEP penetration

(being talked to about PrEP today) and PrEP offer among

eligible women, remained below 10% and 16%, respectively,

even in intervention clinics. Additional implementation

strategies that prompt providers to offer consistent services to

each client—such as checklists, inclusion in standard registers,

and other “nudge” strategies—should be tested in the future to

close these noted gaps in implementation and offer high-

quality and consistent services to clients. Improvements were

more pronounced among women seeking their first ANC visit;

this visit may offer an additional opportunity to nudge for high

coverage of PrEP penetration and offer. Additionally, levels of

uptake of PrEP in pregnant and postpartum populations are

widely variable, with staffing being a likely determinant of

uptake. The PrIYA and PrIMA studies in Kenya both offered
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additional research staff that delivered services; uptake of PrEP

was 22% and 18.6% in PrIYA and PrIMA, respectively (16, 24).

In contrast, the same sites that participated in the PrIYA study

were assessed after study staff departed; uptake was

substantially lower at 4% (22), which was similar to the 3.9%

uptake noted in the present study. Approaches are needed to

address the large differences in uptake of PrEP that appear to

be partially related to staffing, especially as the field looks

forward to national scale-up.

Our study has several limitations. While we aimed to test

implementation strategies in real-world contexts, without

additional research staff for delivery, certain resources, such as

purchasing privacy booths and televisions, were necessary in

order to activate the strategy. These were purchased using

research rather than program funds, limiting external validity.

Additionally, there were external factors that influenced service

provision, including three HCW strikes spread over 5 weeks; the

frequency and duration of these strikes were balanced between

the intervention and comparison clinics and nearly balanced

between the pre-intervention and post-intervention periods,

having minimal impact on our difference in difference analysis

approach. Were these interruptions not present, we would have

expected a larger magnitude difference associated with the

implementation strategy bundle. While we initially aimed to

conduct a controlled interrupted time series analysis, the

interruptions in data collection necessitated a switch to a

difference-in-differences analytic approach, which has poorer

control for baseline temporal trends. We assessed PrEP

penetration by asking if “someone ‘talked’ to a client about PrEP

today”; while this was intended to assess the number of women

receiving basic information about PrEP by a counselor or by

video, women who received information by video likely answered

“no” more frequently. This assumption is further amplified by

large observed improvements in knowledge among women in the

intervention groups. We may have systematically underestimated

PrEP penetration in the intervention group during the post-

intervention period, which would have underestimated the

magnitude of the association between the implementation strategy

package and PrEP penetration. Future studies that assess PrEP

penetration should assess learning information about PrEP

through any facility-based interaction or experience. We were not

able to collect process data on the number of women offered and

accepting HIVST, the denominator of women eligible for HTS by

facility-specific guidelines, nor information on whether their visits

were specifically shorter, limiting our ability to further investigate

the limited impact of this strategy on implementation. We

allocated facilities to intervention vs. comparison conditions prior

to initiating baseline data collection; therefore, we missed the

opportunity to balance the distribution of PrEP outcomes

between conditions, potentially contributing to a less robust

parallel trends assumption for a difference in differences design.

Finally, the facilities selected for this study are somewhat

generalizable to the larger volume of health facilities in Siaya,

Homa Bay, and Kisumu counties, but there may be a bias

towards better-resourced facilities in terms of physical space.
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Conclusions

An implementation strategy package with video information,

HIV self-testing, and co-location of medication dispensing

enhanced integrated PrEP delivery for pregnant women in MCH

clinics. There were significant improvements in PrEP penetration,

client satisfaction, and client PrEP knowledge. The implementation

strategy package was not associated with meaningfully increased

wait time or decreased provider-client contact time. This package

of strategies, which did not include additional healthcare workers

or research staff, merits broader implementation, alongside

additional strategies to close gaps in absolute coverage.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

The studies involving humans were approved by Kenyatta

National Hospital/University of Nairobi Ethics & Research

Committee and the University of Washington Institutional

Review Board. The studies were conducted in accordance with

the local legislation and institutional requirements. The Ethics

Committee/institutional review board waived the requirement of

written informed consent for participation from the participants

or the participants’ legal guardians/next of kin because

Anonymous surveys with emancipated minors (pregnant and

≥15 years) approved for oral informed consent.
Author contributions

JK and GJ-S are study PIs and conceptualized the study. FA,

JD, LG, AW, JK, and GJ-S designed the study protocol and data
Frontiers in Reproductive Health 11
collection. BO, FA, NN, and JS oversaw data collection

conducted by GO and ES LG, SH, JS, AW, and JD were involved

in data cleaning and analysis. JS and AW wrote the first draft of

the manuscript. All authors contributed to the article and

approved the submitted version.
Acknowledgments

We gratefully acknowledge the study participants, healthcare
workers, facility leadership, the Community Advisory Board
members, and county leadership in Kisumu, Homa Bay, and
Siaya counties.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/frph.2023.

1205503/full#supplementary-material
References
1. Drake AL, Wagner A, Richardson B, John-Stewart G. Incident HIV during
pregnancy and postpartum and risk of mother-to-child HIV transmission: a systematic
review and meta-analysis. PLoS Med. (2014) 11(2):e1001608. doi: 10.1371/journal.
pmed.1001608

2. Graybill LA, Kasaro M, Freeborn K, Walker JS, Poole C, Powers KA, et al.
Incident HIV among pregnant and breast-feeding women in Sub-Saharan Africa: a
systematic review and meta-analysis. AIDS. (2020) 34:761–76. doi: 10.1097/QAD.
0000000000002487

3. Joseph Davey DL, Pintye J, Baeten JM, Aldrovandi G, Baggaley R, Bekker LG,
et al. Emerging evidence from a systematic review of safety of pre-exposure
prophylaxis for pregnant and postpartum women: where are we now and where are
we heading? J Int AIDS Soc. (2020) 23(1):e25426. doi: 10.1002/JIA2.25426

4. Mofenson LM, Baggaley RC, Mameletzis I. Tenofovir disoproxil fumarate safety
for women and their infants during pregnancy and breastfeeding. AIDS. (2017)
31:213–32. doi: 10.1097/QAD.0000000000001313

5. Mugwanya KK, John-Stewart G, Baeten J. Safety of oral tenofovir disoproxil
fumarate-based HIV pre-exposure prophylaxis use in lactating HIV-uninfected
women. Expert Opin Drug Saf. (2017) 16:867–71. doi: 10.1080/14740338.2017.
1338271

6. Stalter RM, Pintye J, Mugwanya KK. Safety review of tenofovir disoproxil
fumarate/emtricitabine pre-exposure prophylaxis for pregnant women at risk of
HIV infection. Expert Opin Drug Saf. (2021) 20:1367–73. doi: 10.1080/14740338.
2021.1931680

7. Fonner VA, Dalglish SL, Kennedy CE, Baggaley R, O’Reilly KR, Koechlin
FM, et al. Effectiveness and safety of oral HIV preexposure prophylaxis
for all populations. AIDS. (2016) 30:1973–83. doi: 10.1097/QAD.0000000000
001145

8. WHO. Consolidated guidelines on HIV prevention, testing, treatment, service
delivery and monitoring: recommendations for a public health approach. (2021).
Available at: https://www.who.int/publications/i/item/9789240031593

9. Joseph Davey DL, Bekker LG, Gorbach PM, Coates TJ, Myer L. Delivering
preexposure prophylaxis to pregnant and breastfeeding women in sub-saharan
Africa: the implementation science frontier. AIDS. (2017) 31:2193–7. doi: 10.1097/
QAD.0000000000001604
frontiersin.org

https://www.frontiersin.org/articles/10.3389/frph.2023.1205503/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/frph.2023.1205503/full#supplementary-material
https://doi.org/10.1371/journal.pmed.1001608
https://doi.org/10.1371/journal.pmed.1001608
https://doi.org/10.1097/QAD.0000000000002487
https://doi.org/10.1097/QAD.0000000000002487
https://doi.org/10.1002/JIA2.25426
https://doi.org/10.1097/QAD.0000000000001313
https://doi.org/10.1080/14740338.2017.1338271
https://doi.org/10.1080/14740338.2017.1338271
https://doi.org/10.1080/14740338.2021.1931680
https://doi.org/10.1080/14740338.2021.1931680
https://doi.org/10.1097/QAD.0000000000001145
https://doi.org/10.1097/QAD.0000000000001145
https://www.who.int/publications/i/item/9789240031593
https://doi.org/10.1097/QAD.0000000000001604
https://doi.org/10.1097/QAD.0000000000001604
https://doi.org/10.3389/frph.2023.1205503
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/


Sila et al. 10.3389/frph.2023.1205503
10. Pintye J, Davey DLJ, Wagner AD, John-Stewart G, Baggaley R, Bekker LG, et al.
Defining gaps in pre-exposure prophylaxis delivery for pregnant and post-partum
women in high-burden settings using an implementation science framework. Lancet
HIV. (2020) 7:e582–92. doi: 10.1016/S2352-3018(20)30102-8

11. Irungu EM, Mugwanya KK, Mugo NR, Bukusi EA, Donnell D, Odoyo J, et al.
Integration of pre-exposure prophylaxis services into public HIV care clinics in
Kenya: a pragmatic stepped-wedge randomised trial. Lancet Glob Heal. (2021) 9:
e1730–9. doi: 10.1016/S2214-109X(21)00391-0

12. Irungu EM, Odoyo J, Wamoni E, Bukusi EA, Mugo NR, Ngure K, et al. Process
evaluation of PrEP implementation in Kenya: adaptation of practices and contextual
modifications in public HIV care clinics. J Int AIDS Soc. (2021) 24(9):e25799.
doi: 10.1002/JIA2.25799

13. Gotsche CI, Steyn PS, Narasimhan M, Rodolph M, Baggaley R, Kiarie JN.
Integrating pre-exposure prophylaxis of HIV infection into family planning services:
a scoping review. BMJ Sex Reprod Heal. (2023) 49(3):210–8. doi: 10.1136/bmjsrh-
2021-201356

14. Pintye J, Drake AL, Begnel E, Kinuthia J, Abuna F, Lagat H, et al. Acceptability
and outcomes of distributing HIV self-tests for male partner testing in Kenyan
maternal and child health and family planning clinics. AIDS. (2019) 33(8):1369–78.
doi: 10.1097/QAD.0000000000002211

15. Mugwanya KK, Pintye J, Kinuthia J, Abuna F, Lagat H, Begnel ER, et al.
Integrating preexposure prophylaxis delivery in routine family planning clinics: a
feasibility programmatic evaluation in Kenya. PLoS Med. (2019) 16(9):e1002885.
doi: 10.1371/JOURNAL.PMED.1002885

16. Kinuthia J, Pintye J, Abuna F, Mugwanya KK, Lagat H, Onyango D, et al. Pre-
exposure prophylaxis uptake and early continuation among pregnant and post-partum
women within maternal and child health clinics in Kenya: results from an
implementation programme. Lancet HIV. (2020) 7:e38–48. doi: 10.1016/S2352-3018
(19)30335-2

17. Escudero JN, Dettinger JC, Pintye J, Kinuthia J, Lagat H, Abuna F, et al.
Community perceptions about use of pre-exposure prophylaxis among adolescent
girls and young women in Kenya. J Assoc Nurses AIDS Care. (2020) 31:669–77.
doi: 10.1097/JNC.0000000000000191

18. Rogers Z, Pintye J, Kinuthia J, O’Malley G, Abuna F, Escudero J, et al. Key
influences on the decision to initiate PrEP among adolescent girls and young
women within routine maternal child health and family planning clinics in western
Kenya. AIDS Care. (2022) 34:363–70. doi: 10.1080/09540121.2021.1981217

19. O’Malley G, Beima-Sofie KM, Roche SD, Rousseau E, Travill D, Omollo V, et al.
Health care providers as agents of change: integrating PrEP with other sexual and
reproductive health services for adolescent girls and young women. Front Reprod
Heal. (2021) 3:668672. doi: 10.3389/frph.2021.668672

20. Mwongeli N, Wagner AD, Dettinger JC, Pintye J, Brown Trinidad S, Awuor M,
et al. “PrEP gives the woman the control”: healthcare worker perspectives on using
pre-exposure prophylaxis (PrEP) during pregnancy and postpartum in Kenya. J Int
Assoc Provid AIDS Care. (2022) 21:232595822211110. doi: 10.1177/2325958222
1111068

21. Dettinger JC, Pintye J, Dollah A, Awuor M, Abuna F, Lagat H, et al. Brief report:
“what is this PrEP?”-sources and accuracy of HIV pre-exposure prophylaxis (PrEP)
awareness among adolescent girls and young women attending family planning and
maternal child health clinics in western Kenya. J Acquir Immune Defic Syndr.
(2021) 88:356–60. doi: 10.1097/QAI.0000000000002782

22. Sila J, Larsen AM, Kinuthia J, Owiti G, Abuna F, Kohler PK, et al. High
awareness, yet low uptake, of pre-exposure prophylaxis among adolescent girls and
young women within family planning clinics in Kenya. AIDS Patient Care STDS.
(2020) 34:336–43. doi: 10.1089/apc.2020.0037

23. Pintye J, Kinuthia J, Allen Roberts D, Wagner AD, Mugwanya K, Abuna F, et al.
Brief report: integration of PrEP services into routine antenatal and postnatal care:
experiences from an implementation program in western Kenya. J Acquir Immune
Defic Syndr. (2018) 79:590–5. doi: 10.1097/QAI.0000000000001850

24. Kinuthia J, Dettinger JC, Stern J, Ngumbau N, Ochieng B, Gómez L, et al. Risk-
based versus universal PrEP delivery during pregnancy: a cluster randomized trial in
western Kenya from 2018 to 2019. J Int AIDS Soc. (2023) 26:e26061. doi: 10.1002/jia2.
26061

25. Hicks S, Odhiambo B, Abuna F, Dettinger JC, Ngumbau N, Gómez L, et al.
Selecting implementation strategies to improve implementation of integrated PrEP
Frontiers in Reproductive Health 12
for pregnant and postpartum populations in Kenya: a sequential explanatory mixed
methods analysis. Implement Sci Commun. (2023) 4:93. doi: 10.1186/s43058-023-
00481-9

26. Hicks S, Abuna F, Odhiambo B, Dettinger JC, Sila J, Oketch G, et al. Integrating
PrEP in maternal and child health clinics in Kenya: analysis of a service availability
and readiness assessment (SARA) survey. Front Reprod Heal. (2023) 5:1206150.
doi: 10.3389/FRPH.2023.1206150

27. Proctor EK, Powell BJ, McMillen JC. Implementation strategies:
recommendations for specifying and reporting. Implement Sci. (2013) 8:1–11.
doi: 10.1186/1748-5908-8-1

28. Wagner AD, Beima-Sofie K, Awuor M, Owade W, Neary J, Dettinger JC, et al.
Implementation determinants and strategies in integration of PrEP into maternal and
child health and family planning services: experiences of frontline healthcare workers
in Kenya. Front Reprod Health. (2023) 5:1205925. doi: 10.3389/frph.2023.1205925

29. Wagner AD, Njuguna IN, Neary J, Lawley KA, Louden DKN, Tiwari R, et al.
Demand creation for HIV testing services: a systematic review and meta-analysis.
PLoS Med. (2023) 20:e1004169. doi: 10.1371/journal.pmed.1004169

30. Wang Y, Neary J, Zhai X, Otieno A, O’Malley G, Moraa H, et al. Pediatric HIV
pre-test informational video is associated with higher knowledge scores compared to
counselor-delivered information. AIDS Behav. (2022) 26:3775–82. doi: 10.1007/
s10461-022-03706-5

31. Oyaro P, Kwena Z, Bukusi EA, Baeten JM. Is HIV self-testing a strategy to
increase repeat testing among pregnant and postpartum women? A pilot mixed
methods study. J Acquir Immune Defic Syndr. (2020) 84:365–71. doi: 10.1097/QAI.
0000000000002347

32. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al.
Outcomes for implementation research: conceptual distinctions, measurement
challenges, and research agenda. Adm Policy Ment Heal Ment Heal Serv Res. (2011)
38:65–76. doi: 10.1007/s10488-010-0319-7

33. Weiner BJ, Lewis CC, Stanick C, Powell BJ, Dorsey CN, Clary AS, et al.
Psychometric assessment of three newly developed implementation outcome
measures. Implement Sci. (2017) 12(1):108. doi: 10.1186/S13012-017-0635-3

34. Vanhamel J, Rotsaert A, Reyniers T, Nöstlinger C, Laga M, Van Landeghem E,
et al. The current landscape of pre-exposure prophylaxis service delivery models for
HIV prevention: a scoping review. BMC Health Serv Res. (2020) 20(1):704. doi: 10.
1186/S12913-020-05568-W

35. Biello KB, Mimiaga MJ, Valente PK, Saxena N, Bazzi AR. The past, present, and
future of PrEP implementation among people who use drugs. Curr HIV/AIDS Rep.
(2021) 18:328–38. doi: 10.1007/s11904-021-00556-z

36. Zamantakis A, Li DH, Benbow N, Smith JD, Mustanski B. Determinants of pre-
exposure prophylaxis (PrEP) implementation in transgender populations: a qualitative
scoping review. AIDS Behav. (2023) 27(5):1600–18. doi: 10.1007/S10461-022-03943-8

37. Ramraj T, Chirinda W, Jonas K, Govindasamy D, Jama N, McClinton Appollis
T, et al. Service delivery models that promote linkages to PrEP for adolescent girls and
young women and men in Sub-Saharan Africa: a scoping review. BMJ Open. (2023)
13:e061503. doi: 10.1136/bmjopen-2022-061503

38. Sundararajan R, Wyatt MA, Muwonge TR, Pisarski EE, Mujugira A, Haberer JE,
et al. Understanding PrEP acceptability among priority populations: results from
a qualitative study of potential users in central Uganda. AIDS Behav. (2022)
26:2676–85. doi: 10.1007/s10461-022-03606-8

39. Mujugira A, Nakyanzi A, Nabaggala MS, Muwonge TR, Ssebuliba T, Bagaya M,
et al. Effect of HIV self-testing on PrEP adherence among gender-diverse sex workers
in Uganda: a randomized trial. J Acquir Immune Defic Syndr. (2022) 89:381–9. doi: 10.
1097/QAI.0000000000002895

40. National Bureau of Statistics Nairobi K. Kenya demographic and health survey
2022 key indicators report. Published Online First. (2023). Available at: www.
DHSprogram.com (Accessed 13 April, 2023).

41. Kiptinness C, Kuo AP, Reedy AM, Johnson CC, Ngure K, Wagner AD, et al.
Examining the use of HIV self-testing to support PrEP delivery: a systematic literature
review. Curr HIV/AIDS Rep. (2022) 19:394–408. doi: 10.1007/s11904-022-00617-x

42. Roche SD, Odoyo J, Irungu E, Kwach B, Dollah A, Nyerere B, et al. A one-stop
shop model for improved efficiency of pre-exposure prophylaxis delivery in public
clinics in western Kenya: a mixed methods implementation science study. J Int
AIDS Soc. (2021) 24(12):e25845. doi: 10.1002/JIA2.25845
frontiersin.org

https://doi.org/10.1016/S2352-3018(20)30102-8
https://doi.org/10.1016/S2214-109X(21)00391-0
https://doi.org/10.1002/JIA2.25799
https://doi.org/10.1136/bmjsrh-2021-201356
https://doi.org/10.1136/bmjsrh-2021-201356
https://doi.org/10.1097/QAD.0000000000002211
https://doi.org/10.1371/JOURNAL.PMED.1002885
https://doi.org/10.1016/S2352-3018(19)30335-2
https://doi.org/10.1016/S2352-3018(19)30335-2
https://doi.org/10.1097/JNC.0000000000000191
https://doi.org/10.1080/09540121.2021.1981217
https://doi.org/10.3389/frph.2021.668672
https://doi.org/10.1177/23259582221111068
https://doi.org/10.1177/23259582221111068
https://doi.org/10.1097/QAI.0000000000002782
https://doi.org/10.1089/apc.2020.0037
https://doi.org/10.1097/QAI.0000000000001850
https://doi.org/10.1002/jia2.26061
https://doi.org/10.1002/jia2.26061
https://doi.org/10.1186/s43058-023-00481-9
https://doi.org/10.1186/s43058-023-00481-9
https://doi.org/10.3389/FRPH.2023.1206150
https://doi.org/10.1186/1748-5908-8-1
https://doi.org/10.3389/frph.2023.1205925
https://doi.org/10.1371/journal.pmed.1004169
https://doi.org/10.1007/s10461-022-03706-5
https://doi.org/10.1007/s10461-022-03706-5
https://doi.org/10.1097/QAI.0000000000002347
https://doi.org/10.1097/QAI.0000000000002347
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1186/S13012-017-0635-3
https://doi.org/10.1186/S12913-020-05568-W
https://doi.org/10.1186/S12913-020-05568-W
https://doi.org/10.1007/s11904-021-00556-z
https://doi.org/10.1007/S10461-022-03943-8
https://doi.org/10.1136/bmjopen-2022-061503
https://doi.org/10.1007/s10461-022-03606-8
https://doi.org/10.1097/QAI.0000000000002895
https://doi.org/10.1097/QAI.0000000000002895
http://www.DHSprogram.com
http://www.DHSprogram.com
https://doi.org/10.1007/s11904-022-00617-x
https://doi.org/10.1002/JIA2.25845
https://doi.org/10.3389/frph.2023.1205503
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

	An implementation strategy package (video education, HIV self-testing, and co-location) improves PrEP implementation for pregnant women in antenatal care clinics in western Kenya
	Introduction
	Methods
	Setting  design  population
	Ethical approval
	Implementation strategy package
	Implementation  service outcomes
	Participant recruitment, enrollment, and data collection
	Data abstraction
	Data analysis
	Contextual factors and temporal changes


	Results
	Demographic characteristics
	Baseline period
	Changes associated with the implementation strategy bundle
	PrEP knowledge score component changes
	Hypothetical best possible performance with optimization

	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References




