
Manguro et al. BMC Health Services Research          (2024) 24:822  
https://doi.org/10.1186/s12913-024-11293-5

RESEARCH Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Health Services Research

Costs and cost drivers of comprehensive 
sexual reproductive health services to female 
sex workers in Kenya
Griffins O. Manguro1*, Urbanus Mutuku Kioko2, Gerald Githinji3, Patricia Owira3, Lillian Langat4, Dan Okoro4, 
Marleen Temmerman1,3,5 and Stanley Luchters1,6,7 

Abstract 

Background Comprehensive sexual reproductive health (SRH) programs for female sex workers (FSW) offering clini-
cal, behavioural, and structural interventions have contributed to declining rates of HIV in this population. However, 
data on costs and cost drivers is needed to support programs and their donors to better allocate resources, make 
an investment case for continued funding, and to identify areas of improvement in program design and implemen-
tation. We aimed to estimate the annual per-FSW costs of comprehensive services for a standalone FSW program 
in Kenya.

Methods We implemented a top–bottom and activity-based costing study of comprehensive FSW services at two 
drop-in centres (DICs), Mtwapa and Kilifi town, in Kilifi County, Kenya. Service costs were obtained from routinely col-
lected patient data during FSW scheduled and unscheduled visits using Kenyan Ministry of Health records. Costing 
data were from the program and organization’s expenditure reports, cross checked against bank documents and sup-
ported by information from in-depth interviews. Data were collected retrospectively for the fiscal year 2019. We 
obtained approval from the AMREF Research Ethics Committee (AMREF-ESRC P862/2020).

Results In 2019, the unit cost of comprehensive services was 105.93 USD per FSW per year, roughly equivalent 
to 10,593 Kenya shillings. Costs were higher at Mtwapa DICs compared to Kilifi town DIC; 121.90 USD and 89.90 USD 
respectively. HIV counselling and testing cost 63.90 USD per person, PrEP was 34.20 USD and family planning was 9.93 
USD. Of the total costs, staff salaries accounted for about 60%. Adjusted for inflation, costs in 2024 would be approxi-
mately 146.60.

Conclusion Programs should strive to maximize the number of FSW served to benefit from economies of scale. 
Given that personnel costs contribute most to the unit costs, programs should consider alternative designs which 
reduce personnel and other costs.
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Introduction
In the last decade, many sub-Saharan African (SSA) 
countries have reported marked progress in reducing 
new HIV infections, increasing access to antiretroviral 
treatment (ART), and reducing AIDS-related deaths. 
Between 2010 and 2015, the Eastern and Central Afri-
can region reported reductions of 14% and 38% in new 
HIV infections and AIDS-related deaths respectively, 
indicating noteworthy progress in the HIV response 
[1]. Such progress is attributed to many things includ-
ing successful prevention programs, early initiation and 
expanded access to ART, oral pre-exposure prophylaxis 
(PrEP), and successful programs that target key popula-
tions (KP) [2–5].

In Kenya, key populations (KP) which include female 
and male sex workers (FSW/MSW), men who have sex 
with men (MSM), people who inject drugs (PWID), 
and transgender persons currently make up about one 
third of newly infected persons [6]. Additionally, FSW 
also contribute significantly to new infections through 
their general population sexual partners [7]. Fortu-
nately, many African countries are reporting declining 
HIV prevalence among FSW. Our 2016 study on sex 
workers in Mombasa, Kenya, reported a prevalence 
of 12%, almost half of what was reported in previous 
national estimates, and modelling showed that preva-
lence had declined by 30% between 1993 and 2016 [8, 
9]. Although it is likely that these declines reflect and 
are linked to similar trends in the general population, 
FSW-targeted programs have no doubt played a signifi-
cant role [10].

Most KP programs in Kenya are donor funded. By 2021, 
there were about 100 such programs run by non-govern-
mental organizations (NGOs) and KP community-led 
groups, serving about 207,000 FSW, 51,000 MSM, and 
6,000 transgender persons [11]. The two main sources of 
funding are the US President’s Emergency Plan for AIDS 
Relief (PEPFAR), and the Global Fund for AIDS, Tuber-
culosis, and Malaria [11]. The Kenyan National AIDS and 
STI Control Program (NASCOP) develops guidelines, 
monitors and evaluates quality and outcomes, and coor-
dinates funding at the national level [11]. Although KP 
programs have always offered HIV prevention and treat-
ment services as well as structural interventions, recent 
approaches by PEPFAR focus on HIV case identification 
and linkage to care [11]. This shift from a comprehen-
sive community-led program offering a balance of bio-
medical, behavioural and structural interventions to one 
focused on clinical services and clinical outcomes could 
undermine the gains made over the years by eliminating 
activities that get KP interested and engaged in programs 
[12] and proven to have a significant impact in reducing 
the risk of HIV. The shift is mostly due to reductions in 

overall global funding for HIV and the need to double 
down on successful interventions [12].

A significant challenge in securing funding for FSW 
programs in African countries is the lack of accurate data 
on the per-person costs of delivering comprehensive ser-
vices or the cost-effectiveness of HIV programs target-
ing FSW [11, 13]. By comprehensive services, we mean 
biomedical, behavioural, and structural interventions. 
Several studies have attempted to estimate these costs 
to inform FSW program budgets. However, these stud-
ies mostly focus on costing HIV care services alone, such 
as HIV testing, antiretroviral treatment (ART), and oral 
PrEP and largely overlook other clinical services (such 
as contraceptives, mental health care, and interventions 
for alcohol and drug use) behavioural and structural 
interventions (for example peer education, mapping sex 
worker locations, and sexual and gender-based violence 
interventions) [14]. Because of this lack of completeness 
FSW implementors, national programs, and donors often 
rely on incomplete data when making budgets, leading to 
under-resourced programs.

This study was conducted with the aim of: Estimat-
ing the per-person cost of comprehensive services in 
an ongoing FSW program in Kenya providing a mix of 
behavioural, biomedical and structural interventions; 
estimating the cost of specific clinical services (HIV test-
ing, family planning, and oral PrEP), and estimating the 
contribution of behavioural and structural interventions 
to the overall per-person costs. By generating such com-
prehensive cost data, this study will provide FSW pro-
gram implementers, national programs, and donors with 
the necessary data to make realistic budgets for more effi-
cient programs. Additionally, implementers and national 
programs will have more accurate and complete esti-
mates to use when negotiating with donors.

Materials and methods
Program description
Since 2014, the International Centre for Reproductive 
Health Kenya (ICRHK), a Kenyan research NGO, has 
implemented a program targeting to improve access to 
comprehensive sexual and reproductive health services 
to FSW in two towns in Kilifi County, Kenya. This pro-
gram is funded by the United Nations Population Fund 
(UNFPA). ICRHK has extensive experience conduct-
ing research and interventions for FSWs in Kenya and 
has significantly contributed to building evidence to the 
national policies and guidelines [8, 15–19].

Program design
The program follows the national (NASCOP) guidelines 
for FSW HIV and STI programming which recommend 
a peer-led approach and a balanced mix of behavioural, 
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biomedical, and structural interventions [20]. The evi-
dence behind adding behavioural and structural inter-
ventions, in addition to biomedical HIV prevention 
interventions to reduce HIV in FSW and its effectiveness 
has been published before. In the peer-led approach, peer 
educators (PEs) are engaged to educate fellow FSWs, pro-
mote and distribute condoms, and refer them for clinical 
services [15, 20]. Biomedical services such as HTS, PrEP 
and ART, and behavioural interventions such as counsel-
ling for alcohol addiction are provided through special 
clinics, drop-in centres (DICs), that are established and 
run by the program. Structural interventions, which aim 
to make the environment within which FSW operate, for 
example holding meetings to engage hotspot owners and 
the police to prevent and respond to sexual violence are 
also supported by the program. These have been shown 
to be effective in reducing FSW risk of infection [20]. 
The two ICRHK DICs in Kilifi County are in Mtwapa 
and Kilifi Townships, which are about an hour apart by 
car. The DIC in Mtwapa was the first in the region and 
was established in 2013. The DIC in Kilifi town is smaller, 
opened in 2017 and offered HIV testing as the only clini-
cal service until 2019. Mtwapa is a cosmopolitan town, 
with a population of approximately 100,000. Kilifi town 
is smaller than Mtwapa and is mostly rural with an esti-
mated population of 60,000.

The peer-led approach and the evidence of its effec-
tiveness in FSW programs has been described in various 
publications [15, 20, 21]. In the ICRHK program, each 
peer educator was assigned a cohort of 60 to 80 FSWs 
peers who they contacted at least once a month. They 
were supervised by Outreach Workers (OW), and each 
OW supervised 15 peer educators as per the guidelines 
[20]. Peer educators underwent a five-day training using 
a NASCOP curriculum at the time of recruitment, and 
each year, they underwent a one-day refresher train-
ing. Each peer educator received a monthly stipend of 
approximately 35 USD. Outreach Workers received 75 
USD and a further 20 USD (total 95 USD) per month to 
cover transportation costs. Peer educators and Outreach 
Workers also received 5 USD transport reimbursement 
during each outreach. All these were part of the program 
costs.

For clinical services including HIV testing and STI 
screening, FSWs were scheduled for visits to the DICs 
once every quarter. HIV positive FSW on ART were also 
required to visit the DIC every three months for medica-
tion refill, and for clinical and immunological monitoring 
once every year. At each DIC, two clinical officers were 
employed full-time. Additional clinicians were engaged 
to support the full-time clinicians during outreach. The 
additional clinicians were either nurses or trained HIV 
testing counsellors. The clinical services offered at both 

DICs are outlined in Table 1. The program leased space 
for DICs. The location was selected by the FSWs them-
selves, and was required to be safe, accessible even during 
evening hours, and close to sex work venues. The pro-
gram obtained a licence for the DICs to operate as private 
clinics from the Kenya Medical Practitioners and Den-
tists Council. HIV test kits, ART (including PrEP), family 
planning commodities, and medications for tuberculosis 
and STIs were supplied to the DICs by the Kenya Medi-
cal Supplies Authority, in the same manner as they were 
provided to public facilities across Kenya. These services 
were offered free of charge to FSW at the DICs. For FSWs 
living with HIV, laboratory testing for ART monitoring 
and for TB diagnosis was integrated into the county’s 
HIV and TB program which was supported by PEPFAR 
throughout Kenya and offered free of charge. Samples 
were collected at the DICs and sent to the nearby govern-
ment health facility and results transmitted online.

Data sources
We costed services for the year 2019. For peer educator 
and clinical service data, we used quantitative data col-
lected routinely through Ministry of Health (MOH)/
NASCOP forms. Peer education data was obtained 
from paper-based forms completed by peer educators 
each time they encountered FSWs and provided out-
reach services. Such data included data on the number 
of condoms and other services FSW received. Clinical 
data was obtained during enrolment, follow-up routine 
clinic visits, and unscheduled (sick) visits. During each 
visit, paper-based clinical forms were completed by clini-
cal officers and subsequently entered into an electronic 
database in Microsoft Access by a data assistant stationed 
at each DIC. The same information was used to gener-
ate quarterly program reports. To ensure completeness 
and correctness of the data, quarterly data quality assess-
ments were conducted by the program.

Data analysis
To obtain cost data, program expenditure reports and 
other expenditure reports from the ICRHK finance 
department were used. These were cross-checked against 
bank documents to support the expenditure. The data 
collectors also conducted interviews with the Finance 
Manager and Senior Accountant, and with project staff 
to provide additional information for costing. The inter-
view guide is provided in the supplementary materials.

We summarized the social, demographic, health, and 
sex work characteristics of all sex workers in the pro-
gram for each DIC. This data was not used for the costing 
but is presented to describe the social and demographic 
characteristics of the FSW group. The mean and stand-
ard deviation (SD) of continuous data were presented. 
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Numbers and proportions were used to represent binary 
or categorical data. To compare categorical and con-
tinuous variables between the two DICs, we used a chi-
squared test and a T test, respectively.

We used a top–bottom and step-down approach for 
costing, whereby expenditures and economic costs were 
allocated to the program, then to each DIC and finally to 
the various program activities [22, 23]. The availability of 
comprehensive expenditure data for both the program 
and the organization, time sheets, and staff for interviews 
made it possible to use this approach. The personnel 
costs section included the salaries for staff working full-
time on the program such as the Project Manager, Clini-
cal Officers, Community Mobilizer and Data Assistants, 
as well as salaries for staff who only provided limited time 
to the project such as the Country Director and Finance 
Manager. The latter’s costs were prorated based on time 
allocated to the project as per the time sheets and sup-
ported by data from the interviews. Peer educator and 
outreach workers’ stipends and allowances were not 
included in the salaries costs but were under Peer Educa-
tor Stipends, a separate program cost. Rent and utilities’ 

costs for the DICs were cost under rent and utilities, an 
independent cost activity, while the costs for ICRHK 
main offices and utilities were included in Administration 
costs. The costs associated with program monitoring and 
evaluation, quality improvement, and reporting were dis-
tributed across various activities. For instance, transport 
for data officers to the DICs for data checks during moni-
toring and evaluation were categorized under transport 
and communications. Meeting costs during data reviews 
were allocated to meetings. Training costs for health 
workers and peer educators, aimed at enhancing service 
quality or updating them on revised guidelines as part 
of quality assurance, were allocated to training. Table  2 
below details the cost categories and specific activities 
included in each category.

Given that the study was carried out in 2019, we 
adjusted the cost of services in 2019, for inflation 
between 2019 and 2024 in order to obtain the approxi-
mate cost in 2024. Inflation rates were: 2020, 5.4%; 2021, 
6.1%; 2022, 7.7%; 2023, 7.0%; 2023, 5.1; 2024, 5.1% (based 
on preliminary data from early 2024). The average annual 
inflation rate during this period was 6.8%. The adjusted 
rate was calculated using the formula:

Cost in 2024 = cost in 2019 X (1+ average annual inflation)number of years

Table 1 Clinical services provided to female sex workers at Mtwapa and Kilifi town drop-in centres

Clinical service Detail on the service

HIV counselling and testing Services • Quarterly risk assessment
• Risk reduction counselling
• pre-test and post-test counselling, HIV testing

Screening and management of sexually transmitted infections • Quarterly screening for STIs through genital examination
• Syndromic treatment for STIs
• Counselling on STIs, Condom promotion and distribution

ART and PrEP services • ART for all eligible individuals within two weeks of testing HIV positive
• Screening and management of opportunistic infections
• Positive Health, Dignity and Prevention,
• Provision of oral PrEP
• Testing for CD4, viral load monitoring, and resistance testing

Family Planning • Counselling for FP use and on dual protection
• Provision of FP methods (both male and female condoms, combined oral contra-
ceptives Medroxyprogesterone acetate (DMPA), intrauterine devices, FP implants)

Screening for cervical cancer and referral • Visual inspection under acetic acid and Lugol’s Iodine
• Referral for treatment for advanced lesions

Screening and Referral for Tuberculosis • Screening for TB for all HIV positive FSW and referral for treatment, if necessary

Screening and treatment for alcohol use disorders • Screening for alcohol use disorders for FSW, referral for counselling

Services for sexual and gender-based violence • SGBV response through a network of peer educators
• Sensitization to identify and respond to SGBV
• Management of clinical conditions from SGBV
• Post-SGBV counselling
• Referral to the police, referral to the SGBV Centre at the Coast Teaching and Referral 
Hospital
• Legal follow-up of SGBV through paralegals engaged by the program
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The cost of HIV test and STI screening kits, ART 
(including PrEP), family planning (FP) commodities, 
and laboratory monitoring for HIV and TB were not 
included. There were several reasons for this: 1) The 
Kenya Medical Supplies Authority procured HIV and 
STI test kits, ART, and FP commodities and distrib-
uted these to health facilities; patients in public facilities 
and DICs were not charged 2) Afya Pwani, a PEPFAR-
funded project coordinated sample pick-up, testing and 
ensured individual patient results were available through 
a central, online portal for all HIV and TB patients in 
the region at no cost to the patients; 3) The exact prices 
of these commodities were unavailable, and if we were 
to use global market prices, our estimates would have 
been exaggerated as governments purchase in bulk at 
lower prices; 4) Because these costs were already cov-
ered by other national programs and were not routinely 
included in FSW program budgets or scope, by includ-
ing them, our estimates of FSW program costs would be 
exaggerated. We did include the costs of cervical cancer 
screening through visual inspection using acetic acid and 
Lugol’s Iodine because this was offered annually to all sex 
workers but was not covered by the KEMSA supplies and 
were included in the project’s budget.

The financial costing process adhered to the princi-
ples outlined in the Global Health Cost Consortium 
Reference Case (GHCC) [24]. The total cost of the pro-
gram for the year was calculated by adding all the actual 
costs incurred. The annual per-FSW cost was calculated 
by dividing the total program cost to the weighted total 
number of FSW who received services during that time 
period. The weighting was determined by the number of 
visits made by each FSW.

Ethical approval
The study obtained approval from the Amref Research 
Ethics Committee (AMREF-ESRC P862/2020) in Nai-
robi, Kenya to analyse retrospectively collected program 
data, costing data from program expenditure, and to con-
duct interviews with ICRHK staff to get more informa-
tion on budgeting and cost allocation. Individual FSW 
data were collected during routine service delivery, so 
informed consent was not obtained. For ICRHK finance, 
administration, and program staff who answered inter-
view questions, written informed consent was obtained. 
All methods were carried out in accordance with rele-
vant guidelines and regulations pertaining to research in 
human subjects.

Table 2 Cost categories and program activities included in each category

Cost category Program activities included

Administration costs • Primarily the Organization’s cost of supporting the program
• Included rent for ICRHK main offices, utilities for ICRHK offices, and a proportion of the organization’s overall transport, 
communication and internet costs apportioned to the program

Personnel salaries • The salaries of full-time staff employed in the project (Project Manager, Project Monitoring and Evaluation Officer, Data 
Officer, four Drop-In Center Clinicians, one Community Mobilizer, and two Data Assistants)
• The salaries of other staff who provided input in the project including from management, finance and human 
resources. These were prorated based on their monthly timesheets

Peer educator stipend • Peer educator and outreach worker monthly stipends

Outreach • Cost of conducting outreaches
• Included fees for renting rooms for clinical services, fees for renting a public address system to inform FSW of the out-
reaches (when required)
• Transportation costs for clinical equipment from DICs to outreach venues
• Allowances for the additional clinical officers and HTS counsellors engaged during outreach
• Transport reimbursements for PE and outreach workers
• Refreshment for FSW

Meetings • Expenses related to holding meetings – e.g. meetings to review data for monitoring and evaluation, performance 
review meetings, meeting with the police, hotspot owners and other key stakeholders as part of structural interven-
tions
• Specific costs here included the cost of renting the meeting venue, meals and/or refreshments, stationery, and occa-
sionally providing transport reimbursements

DIC Rent & utilities • Costs related to running the DICs and for repairs to the DICs
• They included rent, electricity, water, and repairs

Supplies • Clinical and non-clinical supplies
• Clinical costs were primarily supplies for cervical cancer screening
• Nonclinical costs included cleaning supplies and stationery

Training • PE and outreach worker training and annual refresher training
• Clinician training and refresher training
• Training on monitoring and evaluation

Transport and communication • Transport and communication for program-specific activities. Includes mobile phone and internet costs for the DICs
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Results
Summary of characteristics of services and of FSWs
Between January and December 2019, 1,964 FSW 
received comprehensive services at the two DICs. Of 
these, 1,175 were served in Mtwapa and 789 in Kilifi 
town. There were 4,358 visits in Mtwapa and 1,968 in 
Kilifi town, an average of 3.7 (Standard deviation [SD] 
2.9) and 2.4 (SD 1.8) visits per FSW per year in Mtwapa 
and Kilifi town respectively. Visits lasted between 15 
and 45 min, with an average of 28 min per visit. Fifteen 
peer educators were engaged to cover sex work venues in 
Mtwapa and 12 in Kilifi town. In Mtwapa, each PE main-
tained a cohort of 79 FSW while in Kilifi town, each had 
a cohort of 65.3.

In brief, the majority of the FSW were aged between 21 
and 30 (63.1%; Table 1)) with a median age of 27 years. 
HIV prevalence in the total FSW population was 6.3%. 
There were significant differences in social and demo-
graphic characteristics (age, education, marital status), 
clinical characteristics (HIV and STI prevalence) and sex-
ual characteristics between those served in Mtwapa and 
Kilifi DICs. 

Cost of FSW services
In 2019, the cost of providing HIV and other services to 
one FSW for the year was 105.93 USD, which is roughly 
equivalent to 10,593 Kenyan Shillings (Kshs) based on 
the 2019 exchange rate of 1 USD = 100 Kshs. The annual 
cost per FSW in Mtwapa was 89.90 USD, and in Kilifi 

it was 121.90 USD. The cost of HIV testing services 
(HTS) was 63.90 USD per FSW per year across the pro-
gram, 65.80 USD in Mtwapa, and 62.00 USD in Kilifi 
DIC. For oral PrEP services, the cost was 34.20 USD 
per FSW per year in the overall program, 25.80 USD in 
Mtwapa and 42.60 USD in Kilifi DIC. FP services cost 
9.93 USD across the program, 8.10 USD in Mtwapa and 
11.80 USD in Kilifi. Figure  1 presents the cost of ser-
vices across the program and at the two DICs. Adjusted 
for inflation between 2019 and 2024, the estimated cost 
of services per FSW in 2024 would be USD 146.50. In 
Mtwapa, services would cost USD 120.90, while in Kil-
ifi DIC, they would be USD 162.62. For the individual 
activities of the program, the adjusted costs for 2024 
would be USD 85.90 for HTS, USD 45.98 for PrEP, and 
USD 13.35 for FP.

Breakdown of financial costs for different activities
When we looked at how various program activities 
contributed to the overall costs, personnel costs were 
the greatest contributor. In Mtwapa, personnel costs 
accounted for about 60% of the overall costs (USD 53.94) 
and in Kilifi, it was 55% (USD 67.05). Other significant 
cost drivers were rent and utilities for the DICs, (11%, 
USD 9.90 in Mtwapa and 8%, USD 9.75 in Kilifi), PE/Out-
reach Worker stipend (8%, USD 7.19 in Mtwapa and 8% 
USD 9.75 in Kilifi.). Figure  2 presents the key program 
activities and the proportion they contributed to the 
overall unit costs at each DIC.

Fig. 1 Unit cost of FSW services in US Dollars. A bar chart representing the cost in US dollars for 1) all SRH services, 2) HIV testing services, 3) Oral 
Pre exposure prophylaxis services, and 4) family planning services for an individual FSW for one year for the program, and at Mtwapa and Kilifi town 
DICs
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Discussion
We carried out this study to estimate the unit cost of 
comprehensive FSW services in two drop-in centres 
in Mtwapa and Kilifi town, Kenya, funded and imple-
mented as one program and by the same Organization. 
We estimated the costs of a program that provided com-
prehensive services using the NASCOP-recommended 
approach which emphasized on a peer-led implementa-
tion with an equal mix of biomedical, behavioural and 
structural interventions. This research builds on previous 
research that have demonstrated the success of HIV out-
comes in FSW programs. While our previous research 
demonstrated that FSW-targeted programs as designed 
effectively reduced HIV incidence and prevalence, our 
goal here was to provide national programs and imple-
menting partners with an estimate of the per-person 
cost of service delivery to guide funding allocation and 
to identify cost drivers. We found that the cost of ser-
vices was 105.93 USD per FSW per year on average, with 
personnel accounting for nearly two-thirds of the cost. 
Furthermore, service costs were lower at the Mtwapa 
drop-in centre (DIC), compared to Kilifi DIC.

When we compared our unit costs to other studies, 
we found large variations, ranging from as little as 10.70 
USD in India to 1098.00 USD in Burkina Faso [25–27]. 
This is not surprising; multiple factors contribute to the 
per-person costs; FSW programs have complex and dif-
ferent designs, different studies include different costs 

and studies perform analyses differently. The FSW pop-
ulation reached, services provided, in-country cost of 
goods, maturity of the program and the organization-
level efficiency of the implementing partner all contrib-
ute to the per-person costs [25–32]. Large programs that 
serve many FSW benefit from economies of scale which 
has been shown to result in lower unit costs even when 
the projects are implemented by the same organiza-
tion [27, 31]. FSW programs that offer comprehensive 
antiretroviral treatment are more expensive than pro-
grams that offer peer education, counselling and testing 
alone because of the additional service delivery costs. 
Structural interventions, such as advocacy to decrimi-
nalize sex work, and measures to address violence when 
added to FSW interventions also increase the unit cost 
of programs [28]. Community-based organizations, 
which generally have simpler structures and where sala-
ries for management and other staff are likely lower are 
also likely to have cheaper running costs than local or 
international NGOs [26]. Recently established programs 
have also been reported to cost more, presumably due to 
higher administrative costs associated with more intense 
supervision and coordination, and project overhead costs 
for FSW projects are likely to reduce over time [25]. In 
Burkina Faso, for example, Cianci et  al. reported an 
annual cost of 1098.00 USD per FSW, nearly ten times 
what we report [25]. Included in their cost analyses were 
ART, laboratory testing for HIV monitoring (CD4 and 

Fig. 2 Key program activities and the proportion (in percentages) they contribute to the unit cost. A colour-coded horizontal stacked bar chart 
depicting key program activities and the proportion (percentage) they contribute to the per-year unit cost of FSW services at Mtwapa and Kilifi 
Town DICs
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viral load), and treatment for opportunistic infections, 
which we did not. Their clinic also served 305 FSW per 
year, roughly one-fifth of our population, and approxi-
mately 60% of their FSW population were HIV positive 
on ART, including second-line ART. Conversely, in Nige-
ria, Nance et al. sampled 31 community-based organiza-
tions and reported a mean cost of services of 22 USD per 
FSW per year [27]. Only HIV education, counselling and 
testing with referral to other facilities were provided. It is 
worth noting that in our study, the unit cost at Mtwapa 
DIC was lower than at Kilifi town DIC, much as both 
DICs were operated by the same ICRHK program which 
underscores the importance of economies of scale as a 
cost determinant. This was also reported by the Avahan 
Program in India [25].

That Personnel costs contributed most to the per-
person cost is consistent not only with FSW studies, but 
with other HIV service programs such as Prevention of 
Mother-to-Child Transmission (PMTCT), Voluntary 
Male Medical Circumcision (VMMC), and Pre-Exposure 
Prophylaxis (PrEP), and across various geographies [30, 
33, 34]. Personnel costs in this study included direct ser-
vice provider salaries, such as nurses and clinical officers, 
as well as time and effort compensation for monitor-
ing and evaluation and project management. While we 
were unable to provide a breakdown of the proportions 
for each service level (direct service delivery personnel 
costs versus costs for support project staff), studies such 
as the Avahan study report that direct service delivery 
personnel costs can account for up to 65% of unit costs 
[25]. There are multiple ways through which FSW pro-
grams can improve their efficiency and reduce their costs 
for service delivery. For example, current Kenyan ART 
guidelines recommend differentiated service delivery for 
PLHIV beyond the first six months of ART for patients 
who are established to be adherent to medication [35] 
and such patients can be followed up less frequently, with 
up to six months between clinical appointments. This 
means that programs can deliver quality clinical care for 
more FSW with less clinical staff. The PEPFAR FY2024 
technical considerations also recommend that KP pro-
grams consider a set of optimized testing approaches that 
includes social network strategy testing, index testing, 
risk network testing, self-testing, social media and infor-
mation communication technology platforms to comple-
ment standard venue based HTS [36]. These approaches 
could mean that a greater number of FSW can receive 
HIV services outside the DICs.

Another approach to reduce costs and ensure sustaina-
bility, which has been recommended by NASCOP would 
be to integrate FSW services into the routine services in 
public and private health facilities instead of stand-alone 
DICs. Such an approach would mainstream FSW services 

and reduce stigma and discrimination. Jilinde, Kenya’s 
largest PrEP scale-up program successfully piloted PrEP 
services for FSW in public and private health facilities 
[37]. Similarly, other FSW programs have established 
"link desks" within public health facilities, whereby a peer 
educator is assigned to a “link desk” to help FSW visit-
ing the facility navigate through care. Protocols on pro-
viding FSW services are available, and these programs 
ensure strong links between Peer Educators and the facil-
ity to minimize referral loss and establish safe spaces for 
FSWs peer support. The staff at the health facility are 
also trained to provide non-discriminatory, stigma-free 
services. One big disadvantage of such an approach of 
integrating FSW services into available public and private 
health facilities is that FSWs typically prefer DIC services 
because of the privacy and tailored services and FSW 
could engage less with programs and interventions when 
services are integrated [38]. Additionally, it is challenging 
for health facilities already stretched to provide focused 
care to a single population. It may also counterfactually 
increase stigma against FSW when the receive preferen-
tial care at public and private health facilities.

It is worth noting that family planning (FP) constituted 
only 10% of the total unit cost. This means that FP ser-
vices can be easily added without significantly driving up 
the unit cost. While FP can be considered a cost-effective 
intervention, many FSW programs do not include FP ser-
vices into the programs’ design, DICs do not routinely 
stock FP commodities and clients are often referred 
elsewhere. Alternatively, FSW pay for FP services in pri-
vate facilities despite the ease of availing them in public 
facilities [39]. One of the major gaps for FSW programs 
in Africa is the inability to integrate other relevant health 
issues into HIV services; programs have been criticized 
for focusing on HIV and ignoring other health issues that 
contribute to the overall wellbeing of FSW, even when 
such interventions are inexpensive and easily integrated 
into whatever is already in place. However, this could be 
interpreted as inflexibility, which is common in many 
donor programs; FSW programs are frequently funded 
by HIV-designated funds, which are frequently ineligible 
for use to support other health issues.

In summary, this study provides a unit cost estimate 
for comprehensive FSW SRH programming providing a 
balance of biomedical, behavioural, and structural inter-
ventions, and includes both service delivery and above 
service costs. FSW programs should consider using these 
estimates when budgeting and advocating to donors. Our 
estimates of cost drivers should also guide policy makers 
in making decisions on how to structure programs and 
maximize cost efficiency.

Our study has some significant limitations. First, we 
were unable to conduct a cost-effectiveness analysis to 
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provide robust evidence that the program at this cost 
“works”. The cost-effectiveness would be a critical piece 
of evidence for funding justification. However, this was 
not our objective for this study as we had inadequate data 
on the program outcomes. Secondly, the cost analysis 
was from a single FSW program in two DICs in Kenya’s 
Coast region, and therefore, the findings may be consid-
ered not nationally representative. However, we believe 
that the programs’ design accurately represents the NAS-
COP model used by most programs in Kenya, and we 
therefore provide accurate information that can inform 
advocacy and decision-making at both the program and 
national levels. Thirdly, our cost estimates did not include 
the cost of HIV test kits, ART, STI medication, and labo-
ratory tests, which lead to an underestimate. However, 
it is important to note that these costs are not typically 
included in FSW program budgets, and our estimates 
may accurately represent the actual costs incurred by 
programs. Finally, the data was from 2019, and may not 
accurately reflect the current cost of services. We have 
updated the cost based on the present inflation rates 
however, to provide an estimate for 2024. One major 
advantage of our study is that it is the first in Kenya to 
present a unit cost of comprehensive services provided to 
FSWs, whereas previous studies have only estimated the 
unit cost of HTS, ART, or PREP separately [28].

Conclusion
Programs can benefit in multiple ways from understand-
ing the unit cost of comprehensive services provided 
to FSWs. First, it can assist programs in advocating for 
increased funding or convincing funders to include the 
cost of essential program activities, such as structural 
interventions. Second, cost estimates can help programs 
identify the primary cost drivers and propose interven-
tions to optimize program design. Finally, these cost esti-
mates can serve as a guide for countries that do not yet 
have cost estimates.

Abbreviations
SSA  Sub Saharan Africa
HIV  Human Immunodeficiency Virus
ART   Antiretroviral treatment
KP  Key populations
PrEP  Pre exposure prophylaxis
MSM  Men having sex with men
PWID  People who inject drugs
FSW  Female sex workers
NGO  Non-governmental organization
PEPFAR  President’s Emergency Plan for AIDS Relief
NASCOP  National AIDS and STI Control Program
ICRHK  International Centre for Reproductive Health Kenya
UNFPA  United Nations Population Fund
STIs  Sexually Transmitted Infections
DICs  Drop-in Centres
Pes  Peer Educators
USD  US Dollars

KEMSA  Kenya Medical Supplies Authority
TB  Tuberculosis
SD  Standard Deviation
PMTCT   Prevention of Mother to child Transmission
VMMC  Voluntary Male Medical Circumcision
HTS  HIV Testing Services
FP  Family Planning
SRH  Sexual and Reproductive Health
SGBV  Sexual and gender based violence

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12913- 024- 11293-5.

Supplementary Material 1.

Acknowledgements
The authors express their gratitude towards the efforts of the entire staff, 
peer educators, and outreach workers at the Mtwapa and Kilifi town drop-in 
centres for their valuable contributions in delivering high-quality services to 
female sex workers (FSW) and ensuring the provision of accurate and reliable 
data. The authors would like to express their gratitude for the assistance pro-
vided by ICRHK finance, administration, and project staff involved in the data 
collection process for cost estimations.

Authors’ contributions
G.O.M, P.O, L.L and D.O conceptualized the study. U.M.K and G.O.M designed 
the method and carried out the costing analyses. P.O and G.G oversaw data 
collection for FSW services. G.G prepared the FSW service datasets and car-
ried out analyses for FSW service data.  G.M, U.M.K, M.T, and S.L were major 
contributors in writing the manuscript. All authors read and approved the final 
manuscript.

Funding
The UNFPA Kenya Office provided funding for the sex worker program and 
this costing study. D.O and L.L from the UNFPA Kenya Office were consulted 
during the study’s conceptualization and both contributed to the manu-
script’s preparation.

Availability of data and materials
The datasets containing individual FSW service data generated and/or ana-
lysed during the current study are available from the corresponding author on 
reasonable request.

Declarations

Ethics approval and consent to participate
The study obtained approval from the Amref Research Ethics Committee 
(AMREF-ESRC P862/2020) in Nairobi, Kenya to analyse retrospectively col-
lected program data, costing data from program expenditure, and to conduct 
interviews with ICRHK staff to get more information on budgeting and cost 
allocation. Individual FSW data were collected during routine service delivery, 
so informed consent was not obtained. For ICRHK finance, administration, and 
program staff who answered interview questions, written informed consent 
was obtained. All methods were carried out in accordance with relevant 
guidelines and regulations pertaining to research in human subjects.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Public Health and Primary Care, Faculty of Medicine 
and Health Sciences, Ghent University, Ghent, Belgium. 2 University of Nairobi 
School of Economics, Nairobi, Kenya. 3  Monitoring and Evaluation, Interna-
tional Centre for Reproductive Health Kenya, Mombasa, Kenya. 4 UNFPA Kenya 

https://doi.org/10.1186/s12913-024-11293-5
https://doi.org/10.1186/s12913-024-11293-5


Page 10 of 10Manguro et al. BMC Health Services Research          (2024) 24:822 

Office, Nairobi, Kenya. 5 Aga Khan University Centre for Excellence in Women 
and Child Health, Nairobi, Kenya. 6 Liverpool School of Tropical Medicine 
(LSTM), Liverpool, UK. 7 Centre for Sexual Health and, HIV/AIDS Research (CeSH-
HAR), Harare, Zimbabwe. 

Received: 11 November 2023   Accepted: 8 July 2024

References
 1. Hankins C. Review of HIV in sub-Saharan Africa: current situation, oppor-

tunities and challenges. BMJ Glob Health. 2017;2(Suppl 2):A3.
 2. Granich R, Gupta S, Hersh B, Williams B, Montaner J, Young B, et al. 

Trends in AIDS deaths, new infections and ART coverage in the top 30 
countries with the highest AIDS mortality burden; 1990–2013. PLoS One. 
2015;10(7):e0131353.

 3. Wilson D. HIV programs for sex workers: lessons and challenges for devel-
oping and delivering programs. PLoS Med. 2015;12(6):e1001808.

 4. Irungu EM, Baeten JM. PrEP rollout in Africa: status and opportunity. Nat 
Med. 2020;26(5):655–64.

 5. Gray RH, Kigozi G, Kong X, Ssempiija V, Makumbi F, Wattya S, et al. The 
effectiveness of male circumcision for HIV prevention and effects on 
risk behaviors in a post-trial follow up study in Rakai, Uganda. AIDS. 
2012;26(5):609.

 6. Gouws E, Cuchi P. Focusing the HIV response through estimating the 
major modes of HIV transmission: a multi-country analysis. Sex Transm 
Infect. 2012;88(Suppl 2):i76-85.

 7. Gelmon L. Kenya HIV prevention response and modes of transmission 
analysis. Nairobi: National AIDS Control Council; 2009.

 8. Manguro GO, Gichuki C, Ampt FH, Agius PA, Lim MSC, Jaoko WG, et al. 
HIV infections among female sex workers in Mombasa, Kenya: current 
prevalence and trends over 25 years. Int J STD AIDS. 2020;31(14):1389–97.

 9. National AIDS and STI Control Programme (NASCOP). 2010–2011 
Integrated biological and behavioural surveillance survey among key 
populations in Nairobi and Kisumu, Kenya. Nairobi: NASCOP, Ministry of 
Health Kenya; 2011.

 10. Bhattacharjee P, Musyoki HK, Becker M, Musimbi J, Kaosa S, Kioko J, 
et al. HIV prevention programme cascades: insights from HIV pro-
gramme monitoring for female sex workers in Kenya. J Int AIDS Soc. 
2019;22:e25311.

 11. Musyoki H, Bhattacharjee P, Sabin K, Ngoksin E, Wheeler T, Dallabetta G. 
A decade and beyond: learnings from HIV programming with under-
served and marginalized key populations in Kenya. J Int AIDS Soc. 
2021;24:e25729.

 12. The Lancet Hiv. Funding the future of the HIV response. Lancet HIV. 
2022;9(9):e595. https:// doi. org/ 10. 1016/ S2352- 3018(22) 00222-3.

 13. Rinaldi G, Kiadaliri AA, Haghparast-Bidgoli H. Cost effectiveness of HIV 
and sexual reproductive health interventions targeting sex workers: a 
systematic review. Cost Eff Resour Alloc. 2018;16:1–13.

 14. DiCarlo MC, Dallabetta GA, Akolo C, Bautista-Arredondo S, Digolo HV, 
Fonner VA, et al. Adequate funding of comprehensive community-based 
programs for key populations needed now more than ever to reach and 
sustain HIV targets. J Int AIDS Soc. 2022;25(7):e25967.

 15. Luchters S, Chersich MF, Rinyiru A, Barasa MS, King’ola N, Mandaliya K, 
et al. Impact of five years of peer-mediated interventions on sexual 
behavior and sexually transmitted infections among female sex workers 
in Mombasa, Kenya. BMC Public Health. 2008;8:1–10.

 16. Ampt FH, L’engle K, Lim MSC, Plourde KF, Mangone E, Mukanya CM, et al. 
A mobile phone–based sexual and reproductive health intervention for 
female sex workers in Kenya: development and qualitative study. JMIR 
Mhealth Uhealth. 2020;8(5):e15096.

 17. Bhattacharjee P, Musau A, Manguro G, Ongwen P, Mutegi J, Kioko J, et al. 
HIV prevention programme with young women who sell sex in Mom-
basa, Kenya: learnings for scale-up. J Int AIDS Soc. 2022;25(8):e25969.

 18. Ma H, Wang L, Gichangi P, Mochache V, Manguro G, Musyoki HK, et al. 
Venue-based HIV testing at sex work hotspots to reach adolescent girls 
and young women living with HIV: a cross-sectional study in Mombasa, 
Kenya. J Acquir Immune Defic Syndr. 2020;84(5):470.

 19. Manguro GO, Musau AM, Were DK, Tengah S, Wakhutu B, Reed J, et al. 
Increased condom use among key populations using oral PrEP in Kenya: 

results from large scale programmatic surveillance. BMC Public Health. 
2022;22(1):1–9.

 20. National AIDS & STI Control Programme (NASCOP). National guidelines 
for HIV/STI programming with key populations. Nairobi: Government of 
Kenya; 2014.

 21. Bhattacharjee P, Musyoki H, Prakash R, Malaba S, Dallabetta G, Wheeler T, 
et al. Micro-planning at scale with key populations in Kenya: optimising 
peer educator ratios for programme outreach and HIV/STI service utilisa-
tion. PLoS One. 2018;13(11):e0205056.

 22. Conteh L, Walker D. Cost and unit cost calculations using step-down 
accounting. Health Policy Plan. 2004;19(2):127–35.

 23. Drummond MF, Sculpher MJ, Torrance GW, O’Brien BJ, Stoddart GL. Meth-
ods for the economic evaluation of health care programmes–3rd edition. 
Oxford: Oxford University Press; 2005.

 24. Vassall A, Sweeney S, Kahn J, Gomez Guillen G, Bollinger L, Marseille E, 
et al. Reference case for estimating the costs of global health services and 
interventions. 2017.

 25. Cianci F, Sweeney S, Konate I, Nagot N, Low A, Mayaud P, et al. The cost of 
providing combined prevention and treatment services, including art, to 
female sex workers in Burkina Faso. PLoS One. 2014;9(6):e100107.

 26. Dandona L, Sisodia P, Kumar SG, Ramesh YK, Kumar AA, Rao MC, et al. HIV 
prevention programmes for female sex workers in Andhra Pradesh, India: 
outputs, cost and efficiency. BMC Public Health. 2005;5(1):1–12.

 27. Nance N, Salas-Ortiz A, Ogungbemi K, Akeju D, Oluwayinka AG, Ezirim 
I, et al. Costs of HIV prevention services provided by community-
based organizations to female sex workers in Nigeria. PLoS One. 
2023;18(3):e0282826.

 28. Opuni M, Sanchez-Morales JE, Figueroa JL, Salas-Ortiz A, Banda LM, 
Olawo A, et al. Estimating the cost of HIV services for key populations 
provided by the LINKAGES program in Kenya and Malawi. BMC Health 
Serv Res. 2023;23(1):1–12.

 29. Marseille E, Dandona L, Marshall N, Gaist P, Bautista-Arredondo S, Rollins 
B, et al. HIV prevention costs and program scale: data from the PANCEA 
project in five low and middle-income countries. BMC Health Serv Res. 
2007;7(1):1–9.

 30. Tagar E, Sundaram M, Condliffe K, Matatiyo B, Chimbwandira F, Chilima 
B, et al. Multi-country analysis of treatment costs for HIV/AIDS (MATCH): 
facility-level ART unit cost analysis in Ethiopia, Malawi, Rwanda, South 
Africa and Zambia. PLoS One. 2014;9(11):e108304.

 31. Guinness L, Kumaranayake L, Rajaraman B, Sankaranarayanan G, Vannela 
G, Raghupathi P, et al. Does scale matter? The costs of HIV-prevention 
interventions for commercial sex workers in India. Bull World Health 
Organ. 2005;83(10):747–55.

 32. Meyer-Rath G, van Rensburg C, Chiu C, Leuner R, Jamieson L, Cohen S. 
The per-patient costs of HIV services in South Africa: systematic review 
and application in the South African HIV investment case. PLoS One. 
2019;14(2):e0210497.

 33. Zegeye EA, Mbonigaba J, Kaye S, Johns B. Assessing the cost of providing a 
prevention of mother-to-child transmission of HIV/AIDS service in Ethiopia: 
urban-rural health facilities setting. BMC Health Serv Res. 2019;19(1):1–13.

 34. Mangenah C, Nhamo D, Gudukeya S, Gwavava E, Gavi C, Chiwawa P, et al. 
Efficiency in PrEP delivery: estimating the annual costs of Oral PrEP in 
Zimbabwe. AIDS Behav. 2022;26(1):161–70.

 35. Ministry of Health NA and SCP. Kenya HIV prevention and treatment 
guidelines. Nairobi: NASCOP, Ministry of Health Kenya; 2022.

 36. PEPFAR. FY 2024 technical considerations. 2023.
 37. Were D, Musau A, Mugambi M, Plotkin M, Kabue M, Manguro G, et al. An 

implementation model for scaling up oral pre-exposure prophylaxis in 
Kenya: Jilinde project. Gates Open Res. 2021;5:5.

 38. National AIDS & STI Control Programme M of H. Third National Behav-
ioural Assessment of key populations in Kenya: polling booth survey 
report. Nairobi; 2018.

 39. Lince-Deroche N, Berry KM, Hendrickson C, Sineke T, Kgowedi S, Mulongo 
M. Women’s costs for accessing comprehensive sexual and reproductive 
health services: findings from an observational study in Johannesburg, 
South Africa. Reprod Health. 2019;16:1–13.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1016/S2352-3018(22)00222-3

	Costs and cost drivers of comprehensive sexual reproductive health services to female sex workers in Kenya
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Program description
	Program design
	Data sources
	Data analysis
	Ethical approval

	Results
	Summary of characteristics of services and of FSWs
	Cost of FSW services
	Breakdown of financial costs for different activities

	Discussion
	Conclusion
	Acknowledgements
	References


