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Abstract
Introduction: HIV prevention cascades have been systematically evaluated in high-income countries, but steps in the pre-
exposure prophylaxis (PrEP) service delivery cascade have not been systematically quantified in sub-Saharan Africa. We
analysed missed opportunities in the PrEP cascade in a large-scale project serving female sex workers (FSW), men who have
sex with men (MSM) and adolescent girls and young women (AGYW) in Kenya.
Methods: Programmatic surveillance was conducted using routine programme data from 89 project-supported sites from
February 2017 to December 2019, and complemented by qualitative data. Healthcare providers used nationally approved
tools to document service statistics. The analyses examined proportions of people moving onto the next step in the PrEP con-
tinuum, and identified missed opportunities. Missed opportunities were defined as implementation gaps exemplified by the pro-
portion of individuals who could have potentially accessed each step of the PrEP cascade and did not. We also assessed
trends in the cascade indicators at monthly intervals. Qualitative data were collected through 28 focus group discussions with
241 FSW, MSM, AGYW and healthcare providers, and analysed thematically to identify reasons underpinning the missed
opportunities.
Results: During the study period, 299,798 individuals tested HIV negative (211,927 FSW, 47,533 MSM and 40,338 AGYW).
Missed opportunities in screening for PrEP eligibility was 58% for FSW, 45% for MSM and 78% for AGYW. Of those
screened, 28% FSW, 25% MSM and 65% AGYW were ineligible. Missed opportunities for PrEP initiation were lower among
AGYW (8%) compared to FSW (72%) and MSM (75%). Continuation rates were low across all populations at Month-1 (ranging
from 29% to 32%) and Month-3 (6% to 8%). Improvements in average annual Month-1 (from 26% to 41%) and Month-3 (from
4% to 15%) continuation rates were observed between 2017 and 2019. While initiation rates were better among younger
FSW, MSM and AGYW (<30 years), the reverse was true for continuation.
Conclusions: The application of a PrEP cascade framework facilitated this large-scale oral PrEP programme to conduct granu-
lar programmatic analysis, detecting “leaks” in the cascade. These informed programme adjustments to mitigate identified gaps
resulting in improvement of selected programmatic outcomes. PrEP programmes are encouraged to introduce the cascade
analysis framework into new and existing programming to optimize HIV prevention outcomes.
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1 | INTRODUCTION

Despite the strides made in fighting the HIV epidemic, globally
an estimated 1.7 million people still acquire HIV infection
annually [1]. Kenya has the fifth largest HIV epidemic in the
world. By 2018, an estimated 1.3 million adults were living
with HIV, with an estimated 36,000 new adult HIV infections
annually [2]. In the last decade, HIV incidence in the general
population in Kenya has stabilized or fallen, but key popula-
tions, including female sex workers (FSW), men who have sex
with men (MSM) and persons who inject drugs (PWID)

continue to experience a high burden of HIV and influence the
HIV transmission dynamics. FSW, MSM and PWID accounted
for 15% of new HIV infections in East and Southern Africa
(ESA) in 2018 [1]. Similarly, a third of all new HIV infections in
Kenya are attributed to FSW, MSM and PWID [3].
Globally, adolescent girls and young women (AGYW) aged

15 to 24 years are disproportionately affected by the HIV
epidemic and accounted for 60% of the estimated 510,000
new HIV infections within that age group in 2018 [1,4].
AGYW experience a higher vulnerability compared to their
male counterparts due to biological and socio-cultural factors,
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gender and power dynamics and economic disadvantage [4].
In sub-Saharan Africa (SSA), AGYW represent 10% of the pop-
ulation, but contribute one in every five new HIV infections
[5]. Furthermore, AGYW accounted for 26% of all new HIV
infections in Eastern and Southern Africa in 2018 [1]. AGYW
in Kenya were estimated to account for 28% of new HIV
infections among individuals 15 years and older in 2017 [6].
Kenya’s epidemic is geographically heterogeneous hence
majority of these new infections were concentrated in a few
counties with high HIV incidence in the general population [6].
Oral pre-exposure prophylaxis (PrEP) is being rolled out in

many SSA countries [7] following WHO’s 2015 recommenda-
tion [8]. Kenya issued guidelines in 2016 promoting oral PrEP
as part of a comprehensive package of HIV prevention ser-
vices, including condoms, voluntary medical male circumcision
(VMMC), treatment as prevention, stigma and violence pre-
vention, post-exposure prophylaxis, among others [9], and sub-
sequently launched national scale-up in 2017 [10]. To reach
FSW and MSM, Kenya’s national HIV programme provides
services mainly through community-led drop in centres (stand-
alone clinics that primarily provide HIV prevention, care and
treatment services to FSW and MSM) and peer outreach
[11-13]. Additionally, AGYW are served through public and
private health facilities that integrate sexual and reproductive
health (SRH) services. Since its adoption, PrEP is delivered for
FSW, MSM and AGYW through these integrated plat-
forms [10,14].
Cascades have been used extensively to quantify steps

[15,16] and identify gaps in service delivery, including for HIV
care and treatment services [17,18] as well as tuberculosis
[19]. HIV prevention cascades are now being proposed to
strengthen HIV prevention programmes, and a number of cas-
cades have been developed [20-23]. Available cascades have
been developed using routinely collected programme data
[22], population-based survey data [24], or a blend of the two
data sources [11].
In a PrEP cascade, quantifiable benchmarks are measured

as clients move through the process of receiving services,
from initial HIV testing, risk and clinical eligibility screening, to
PrEP initiation and continuation [25]. Measurement in a PrEP
cascade and interpretation of gaps is complicated by chal-
lenges related to the temporality and typology of individuals’
risk behaviours, that is despite being in a high HIV risk cate-
gory, not all people taking PrEP are continuously at substantial
risk and so may or may not fully progress through the cas-
cade, even if using PrEP effectively [26]. Furthermore, individ-
uals may switch to alternative HIV prevention interventions
hence a holistic cascade that incorporates complementary
prevention interventions is desirable [24]. Although PrEP
cascades have been operationalized in developed countries
[27-29], it is only recently that PrEP cascades are increasingly
emerging in SSA [24,30,31]. Furthermore, the majority are
derived using research data. To the best of our knowledge,
there are no published examples of PrEP cascades using rou-
tine programmatic data from the region.
This paper presents an analysis of programmatic surveil-

lance data from a large PrEP scale-up project for FSW, MSM
and AGYW in Kenya. The objectives of the study were as fol-
lows: to describe the programmatic application of an oral PrEP
cascade; to quantify progression across each step of the cas-
cade for FSW, MSM and AGYW beneficiaries of the project,

looking at differences between populations; and, to identify
missed opportunities and programme implications from trends
in each step.

2 | METHODS

This analysis was conducted using data collected from Febru-
ary 2017 to December 2019 in three geographical clusters
(Lake, Nairobi and Coast) in Kenya (Figure 1), in the context
of a large-scale routine service delivery project providing PrEP
to FSW, MSM and AGYW. The study design was a program-
matic surveillance approach [32] using routine service delivery
and qualitative data.

2.1 | Project description

Jilinde (Bridge to Scale) is a five-year project, which began in
July 2016, implemented in collaboration with the Ministry of
Health (MOH) of Kenya. Jilinde is scaling up oral PrEP
through integration into routine health services in drop-in cen-
tres (DICEs), public and private health facilities. The project,
implemented in 10 out of the 47 counties in Kenya, aimed to
enrol 15,500 FSW, 3300 MSM and 2000 AGYW on PrEP
(Figure 1). Project targets were set with the goal of enrolling
15% of all FSW and 33% of all MSM in nine out of the ten
counties of Kenya on PrEP based on national size estimates
[33], whereas AGYW targets were exploratory to establish
interest in PrEP uptake among AGYW, and only in one county
(Migori).
Individuals enter the PrEP pathway illustrated in Figure 2

through community mobilization mainly conducted by peer
educators trained by the project. Individuals who express
interest in PrEP are referred to the different facilities provid-
ing PrEP, where they undergo HIV testing services (HTS) fol-
lowing the national guidelines [34]. Upon confirmation of
negative HIV status, clients undergo a behavioural risk screen-
ing. Those who screen positive for substantial behavioural risk,
or who request PrEP, are referred to an onsite clinician who
conducts a clinical assessment and provides PrEP to clients
who are eligible and opt-in [10]. Typically, HTS, eligibility
screening and clinical assessment occur on the same day. Cli-
ents enrolled on PrEP are scheduled for a follow-up visit at
the same facility one month following initiation and monthly
thereafter, and are provided with the option to access adher-
ence support interventions including: short message service
(SMS) reminders; phone call reminders; PrEP support groups
and adherence buddies.

2.2 | Data sources and analysis

We used two main data sources; routine programmatic data
to operationalize the PrEP cascade, and qualitative data to
identify underlying reasons for the implementation gaps.

2.2.1 | Routine programmatic data

Data were collected from 89 sites (34 DICEs, 42 public health
facilities and 13 private health facilities) in the 10 counties
where the Jilinde project operates. The data were collected in
the context of routine service delivery, with standardized tools
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approved by the MOH. These include the national HTS regis-
ters (for first three steps of the cascade: tested for HIV,
tested HIV negative and screened for PrEP eligibility) and cli-
ent encounter forms (for last three steps of the cascade: initi-
ation on PrEP, attendance at Month-1 and Month-3 follow-up)
as summarized in Figure 2. Healthcare providers (HTS provi-
ders, clinical officers and nurses) provided HTS and PrEP and
recorded information in the HTS registers, which are

aggregated into a site-level monthly report. PrEP initiation
and follow-up data from the client encounter forms was moni-
tored longitudinally at the client level. Monthly data verifica-
tion and quarterly data quality audits were conducted to
ensure data quality.
The analyses for the cascade examines simple proportions

of people moving onto the next step in the PrEP continuum.
The starting point is the cumulative number of individuals

Figure 1. Geographical coverage and oral PrEP targets of the Jilinde Project in Kenya.
Source: Jilinde Project. PrEP, pre-exposure prophylaxis.

Figure 2. PrEP service delivery pathway in the Jilinde project – PrEP cascade incorporates steps 1 to 5.
Source: Jilinde Project. PrEP, pre-exposure prophylaxis.

Were D et al. Journal of the International AIDS Society 2020, 23(S3):e25537
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25537/full | https://doi.org/10.1002/jia2.25537

69

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25537/full
https://doi.org/10.1002/jia2.25537


who underwent HIV testing. The first three steps of the cas-
cade are computed using aggregate data generated from
national HIV testing tools, which summarize the counts of indi-
viduals who progressed through the steps. The subsequent
steps (initiated PrEP, Month-1 and Month-3 follow-up) are
computed using client-level data that accounts for unique indi-
viduals. A PrEP refill within 37 and 97 days of scheduled
return at successful follow-up visit at one and three-month
post-start served as a proxy for continued PrEP use at Month-
1 and Month-3 respectively. The proportions for each step of
the cascade are computed using the number of individuals
reaching that step as the numerator, and the number who
reached the previous step in the cascade as a denominator.
The cascade indicators are defined as follows: Tested HIV

negative is the aggregate number of individuals whose HIV
test results were negative as a proportion of the cumulative
number of individuals who underwent an HIV test. Screened
is the proportion of individuals who underwent behavioural
risk screening among individuals whose HIV test results were
negative, whereas eligible is the proportion of individuals who
met eligibility criteria for PrEP among individuals screened.
Initiated PrEP is the number of individuals who were pre-
scribed and dispensed a 30 days’ supply of PrEP as a propor-
tion of the cumulative number of individuals who were eligible
for PrEP. Month-1 follow-up is the number of individuals who
had returned for a PrEP refill as a proportion of the number
of individuals who had completed 37 days’ post-PrEP initia-
tion. Month-3 follow-up is the number of individuals who had
returned for a PrEP refill as a proportion of the number of
individuals who had completed 97 days’ post-PrEP initiation.
“Missed opportunities,” were proportions of individuals who

could have potentially accessed each step in the PrEP contin-
uum who did not. Missed opportunities include individuals
who tested HIV negative and could have been screened, but
were not; those who were eligible for PrEP, but did not initi-
ate and those who initiated PrEP, but did not return on time
for their Month-1 and Month-3 follow-up visit. The identifica-
tion of missed opportunities and institution of programme
adjustments was implemented continuously throughout the
surveillance period. To detect changes in the indicators at vari-
ous points during the surveillance period, we compared the
proportions of the cascade indicators across different months
from February 2017 to December 2019.

2.2.2 | Qualitative data

Data were collected between October 2017 and May 2019
through 28 focus group discussions (FGDs). Participants
included 44 FSW, 59 MSM, 91 AGYW and 47 healthcare pro-
viders, who were purposively selected from project-supported
sites. FGDs were moderated by trained sex-matched qualita-
tive researchers in English, Kiswahili or local language (Dho-
luo) and conducted in privacy. FGDs were audio-recorded and
handwritten notes taken. The handwritten notes were typed
and audio files transcribed verbatim. The transcripts for FGDs
conducted in Kiswahili and Dholuo were translated to English.
Thematic analysis was conducted using Nvivo 11. Emergent
themes are summarized in Table 2.

2.3 | Ethical considerations

Ethical oversight was provided by the Kenya Medical
Research Institute (KEMRI) institutional review board (IRB)
and a non-research determination was obtained from the
Johns Hopkins Bloomberg School of Public Health IRB.

3 | RESULTS

3.1 | Overall PrEP cascade

Between February 2017 and December 2019, 316,928 HIV
tests were performed, of which 299,798 (95%) were HIV neg-
ative, though an unquantified level of repeat testing occurred.
From these testing activities, 123,480 HIV-negative individuals
were screened for PrEP, representing at least 41%, the exact
estimate dependent upon the extent of repeat testing, and
86,550 (70%) were eligible for PrEP (Figure 3A). Among
PrEP-eligible individuals, 25,542 (30%) consisting 17,794
(70%) FSW, 4,848 (19%) MSM and 2,900 (11%) AGYW, were
initiated on PrEP, exceeding the project targets for FSW and
MSM in Figure 1. Of these clients, 61% of FSW and 42% of
MSM were above 24 years, whereas 55% of AGYW were
between 20 and 24 years. Majority (81%) of clients initiated
PrEP through DICEs, whereas 14% and 5% were initiated
through public and private facilities respectively. Among initi-
ates 7,796 (31%) returned for their Month-1 follow-up, and
1,908 (8%) for their Month-3 follow-up visits (Figure 3A). Cas-
cades for the three population types are summarized in Fig-
ure 3B,C,D.

3.2 | Missed opportunities in the FSW, MSM and
AGYW PrEP cascades

AGYW had higher missed opportunities for screening (78%)
compared to FSW and MSM (Figure 4). There was a greater
proportion of FSW who were not screened compared to
MSM, 58% versus 45%. Among those screened, a substantially
higher proportion of AGYW (65%) were ineligible for PrEP
compared to 28% of FSW and 25% of MSM. Missed opportu-
nities for PrEP initiation were higher for FSW (72%) and
MSM (75%) compared to AGYW (8%). Majority of clients did
not persist on PrEP use at Month-1 (69% of FSW, 71% of
MSM and 68% of AGYW) and Month-3 (92% of FSW, 93% of
MSM and 94% of AGYW) follow-ups.

3.3 | Cascades for FSW, MSM and AGYW
disaggregated by age

When disaggregated by age, there were mixed variations in
the proportion of individuals screened for PrEP and those
found eligible for PrEP across the age groups for the three
population types as summarized in Table 1. The proportion of
individuals initiated on PrEP was highest among FSW and
MSM below 20 years and lowest among individuals older than
30 years. Month-1 and Month-3 follow-up rates were slightly
higher among older FSW and minimal variation was observed
for AGYW.
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3.4 | Trends in the PrEP cascade

There were month-by-month variations across all the cascade
indicators as summarized in Figure 5. The proportion of indi-
viduals reported to have tested HIV negative was lowest in

March to June 2017. Thereafter, the annual average propor-
tion of those testing HIV negative was 95% in 2017 and
remained at 98% in 2018 and 2019. However, an annual
decline in the proportion of individuals who were screened for
PrEP eligibility (from 67% in 2017, 44% in 2018 to 37% in

Figure 3. Overall Jilinde project (A) and population-specific (B, FSW; C, MSM; D, AGYW) PrEP cascades from February 2017 to December
2019.
*% denotes proportion of clients proceeding to the next step in the cascade. PrEP, pre-exposure prophylaxis.

Figure 4. Missed opportunities in the FSW (A), MSM (B) and AGYW (C) PrEP cascades, July 2017 to December 2019.
AGYW, adolescent girls and young women; FSW, female sex workers; MSM, men who have sex with men; PrEP, pre-exposure prophylaxis.
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2019) was observed. The proportion of individuals eligible for
PrEP declined from an annual average of 77% in 2017, to
73% in 2018 and 68% in 2019. Additionally, those initiated on
PrEP declined from 47% in 2017, to 36% in 2018 and 22% in
2019. The annual average Month-1 follow-up rate increased
from 26% in 2017, to 27% in 2018 and 41% in 2019. Month-
3 follow-up rates increased from 4% in 2017, to 6% in 2018
and 15% in 2019.

3.5 | Contextual findings on missed opportunities
and programmatic adjustments

In addition to the population-specific missed opportunities
presented in Figure 4, contextual factors underpinning the
missed opportunities derived through qualitative research, and
specific programmatic adjustments made by Jilinde or by the
MOH are presented in Table 2.

4 | DISCUSSION

In this paper, we describe how the Jilinde project used PrEP
cascade analysis to describe coverage and identify missed

opportunities for oral PrEP among FSW, MSM and AGYW cli-
ents in routine settings where PrEP is integrated with other
HIV prevention services. The study affirms the feasibility of
constructing cascades using programmatic data complemented
by qualitative enquiry to understand where and why imple-
mentation gaps exist, which can guide programming changes.
From this study, the three main missed opportunities identi-
fied were screening for PrEP eligibility, PrEP initiation and fol-
low-up. These varied across the different steps in the
cascades, by age group, population type and during different
time periods.
PrEP is nascent in SSA and many countries are in the for-

mative stages of designing effective implementation
approaches [7]. In the absence of implementation evidence on
PrEP delivery at scale in SSA, HIV prevention programmes
integrating PrEP can use programmatic and implementation
research data to adapt and optimize implementation [35].
Countries can employ the cascade framework to facilitate crit-
ical programmatic analysis and institute necessary changes.
Furthermore, complementary data sources have potential to
generate in-depth explanations of the gaps, and suggest inter-
ventions needed to optimize implementation. The cascade
approach employed in this analysis is comparable to studies

Table 1. Cascade indicators for FSW, MSM and AGYW disaggregated by age groups (years)

FSW MSM AGYW

15 to 19 20 to 24 25 to 30 >30 15 to 19 20 to 24 25 to 30 >30 15 to 19 20 to 24

Tested HIV Negative, % 99 99 98 86 98 97 98 92 99 98

Screened, % 37 39 44 42 58 56 58 51 22 23

Eligible, % 74 75 73 70 75 76 74 75 36 34

Initiation, % 37 35 29 21 36 28 22 18 95 91

Month-1 follow-up, % 25 29 32 33 31 28 30 33 31 32

Month-3 follow-up, % 6 7 8 10 8 6 7 8 5 5

AGYW, adolescent girls and young women; FSW, female sex workers; MSM, men who have sex with men; PrEP, pre-exposure prophylaxis.

Figure 5. Trends in the Jilinde PrEP cascade indicators from February 2017 to December 2019.
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that have developed cascades for various HIV prevention
interventions such as PrEP, condoms and VMMC [21,23,31].
This study has established gaps in screening HIV-negative

individuals for PrEP eligibility, similar to other programmes
delivering PrEP [35,36]. Plausible explanations for the screen-
ing gaps for all populations, and especially AGYW, include pri-
oritization of HIV case finding and huge workload occasioned
by shortage of healthcare workers, which is consistent with
previous studies in Kenya and elsewhere [36-41]. Further-
more, the rapid scale-up of PrEP in Kenya may have con-
tributed to increased volume of HIV testing [14] reducing the
propensity for HTS providers to offer eligibility screening to
every HIV-negative client. Additionally, poor documentation
attributed to shifting MOH guidance on behavioural risk
screening tools and procedures may have contributed to the
screening gaps identified.
PrEP initiation among eligible individuals was consistently

low except for AGYW. The latter contrasts previous studies
which have reported low PrEP uptake among AGYW [42-44].
The high PrEP uptake among AGYW could be attributed to
targeted mobilization of potentially eligible AGYW through
peer educators, integration of PrEP with sexual and reproduc-
tive services and implementation of community delivery
models. This is congruent with existing literature which recom-
mends that PrEP should be integrated into comprehensive
programmes and delivery simplified to make it attractive to
AGYW [44,45]. The consistently low PrEP uptake among FSW
and MSM over the three-year period is consistent with stud-
ies globally, which report a high interest in PrEP, but low
uptake [46-48]. Similar to the findings from the qualitative
inquiry, studies have elucidated client-level and health system
barriers, and perceived negative experiences when accessing
or using PrEP as disincentives for PrEP uptake in numerous
settings [49-52]. Furthermore, FSW and MSM were likely to
be accessing alternative HIV prevention interventions, which
they might have preferred over PrEP. This is corroborated by
a study in Zimbabwe which elucidated that preference for
condoms impeded PrEP uptake [53], whereas FSW in Kenya
have reported high rates of condom use [11]. These findings
suggest that intensive demand creation is essential to normal-
ize PrEP and improve uptake as witnessed in the United
States [47].
Overall continuation rates in the Jilinde cascade were low,

compared to research studies and demonstration projects
[47,50,52,54]. There is a paucity of evidence on continuation
rates for FSW, MSM and AGYW from HIV prevention pro-
grammes that have scaled-up PrEP in SSA, and our findings
may provide a more accurate illustration of continuation rates
within a real-world scale-up context. Given that continuation is
a proxy indicator for effective PrEP use, these continuation
rates could be considered suboptimal given the risk profile of
FSW, MSM and AGYW from geographies with high HIV inci-
dence in the general population. It is plausible that missed
opportunities for continuation may be over-estimated because
the cascade did not document individuals who self-discontin-
ued PrEP because their risk profile changed, or substituted
PrEP with alternative prevention methods, given that PrEP
was delivered in the context of a broader prevention pro-
gramme. Findings from the qualitative research revealed that
lack of motivation and commitment, stigma, product-related

and health system challenges were explanations for the low
PrEP continuation. These findings are consistent with studies
which have documented similar barriers to PrEP continuation
[44,49,52]. The programmatic interventions to improve contin-
uation summarized in Table 2 showed promise in pivoting
continuation rates in the project and similar observations have
been replicated in studies in SSA [55] although this area war-
rants comprehensive investigation.

4.1 | Limitations

First, using aggregate data to populate the cascade does not
facilitate in-depth longitudinal analysis of individual-level char-
acteristics, which might contribute to a much deeper under-
standing of the missed opportunities for PrEP, yet this is
highly relevant to the rollout of PrEP in SSA. Second, the cas-
cade begins with HIV testing and omits useful information on
the proportion of individuals from the target population
reached with PrEP information and those referred for PrEP
services due to lack of reliable community data. Expanded cas-
cades including these data points can estimate coverage rates
of the target populations and identify gaps in demand cre-
ation. Third, the current analysis only presents Month-1 and
Month-3 continuation rates. Continuation rates beyond these
periods are of utmost relevance in order to document optimal
PrEP use among FSW, MSM and AGYW. Finally, this paper
presents a PrEP-specific cascade although PrEP is delivered in
combination with other HIV prevention interventions. Despite
these limitations, this study presents worthwhile evidence
about how cascades can be constructed using routinely col-
lected and easily available data from national health systems.

5 | CONCLUSIONS

The PrEP cascade has provided a useful framework to guide
planning, implementation and monitoring performance of the
Jilinde project. Jilinde has used the cascade to identify missed
opportunities in implementation and course corrected to
increase effective delivery of PrEP services. The Jilinde PrEP
cascade provides field experiences in using a cascade frame-
work for programme monitoring and decision-making. By gen-
erating regular cascades, programmes can continue to monitor
implementation adaptations and employ evidence-based inter-
ventions to respond to emerging gaps. Opportunities exist for
developing cascades that incorporate the holistic package of
HIV combination prevention interventions.
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