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Abstract

A health systems reform known as Service Delivery Redesign (SDR) for maternal and newborn health seeks to make high-quality delivery care
universal in Kakamega County, in western Kenya, by strengthening hospital-level care and making hospital deliveries the default option for
pregnant women. Using a large prospective survey of new mothers in Kakamega County, we examine several key assumptions that underpin
the SDR policy’s theory of change. We analyse data on place of delivery, travel time and distance, out-of-pocket spending, and self-reported
quality of care for 19127 women prospectively enrolled during antenatal care (ANC) and surveyed two times after their delivery. We analyze
changes in womens' delivery location preferences in recent years in Kakamega, and over the course of their most recent pregnancy. We also
evaluate travel time, out-of-pocket expenditures and patient satisfaction for women who deliver in public hospitals vs primary health centres.
We find substantial changes in delivery location at the population level over time and for individual women over the course of pregnancy. Facility
delivery has increased from 50.4% in 2010 to 89.5% in 2019; 70% of respondents deliver at a different facility than their reported intention at
ANC. Out-of-pocket delivery expenditures are on average 1351 Kenyan shillings (Ksh) in hospitals compared to 964 Ksh in PHC (primary health
care)s (P <0.01). Transport expenditures are 337 Ksh for PHC level deliveries vs 422 Ksh for hospitals (P <0.01). Self-reported average travel
time is 51 min (PHC delivery) vs 47 min (hospital delivery) (P =0.78). The average distance to a delivery location is 15.1 km for PHC deliveries
vs 156.2 km for hospitals (P =0.99). There were no differences in overall patient-reported quality scores, while some subcomponents of quality
favoured hospitals. These findings support several key assumptions of the SDR theory of change in Kakamega County, while also highlighting
important challenges that should be addressed to increase the likelihood of successful implementation.
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Introduction

Kenya has committed to the Sustainable Development Goals
(SDGs) for maternal and newborn mortality, seeking to reduce
its maternal mortality to <70 per 100 000 and neonatal mor-
tality to <12 per 1000 births. The 2014 Demographic and
Health Survey measured maternal mortality in Kenya at 362
per 100000 births, while more recent estimates from the
World Health Organization are higher, at 530 per 100000
births (World Health Organization, 2023). Neonatal mortal-
ity is 21 per 1000 births compared to the SDG target of 12
per 1000 births (KNBS, ICF, 2023). Kenya has implemented
a number of policies relating to maternal and newborn health

study a key factor related to maternal and newborn survival—
choice of delivery location—in Kakamega, a county of ~2
million people located in Western Kenya. Maternal mortal-
ity and neonatal mortality in Kakamega have been estimated
at 316 per 100000 births and 19 per 1000 births, close to
Kenya’s national averages (Nimako et al., 2021).

The majority of maternal and newborn deaths can be pre-
vented if women receive quality care during delivery and the
first 24-h postpartum (Campbell and Graham, 2006). One of
Kenya’s main strategies has been to increase the percentage of
women who are assisted by skilled birth attendants in health
facilities at delivery. Recent Demographic and Health Surveys

to reduce this burden, including policies to target malaria and
HIV/AIDS, as well as to make delivery care free of charge.
Since Kenya’s health system decentralization in 2013, these
policies have been largely implemented at the county level. We

(DHS) indicate that the percentage of births taking place in
a health facility has increased, from 43% in 2008-2009 to
61% in 2014, to 82% in 2022 (KNBS, ICE, 2023). However,
while facility delivery is rising rapidly, high-quality delivery
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Key messages

Kakamega County, Kenya, is currently in the process of
implementing a major change to maternal and newborn
health services, known as Service Delivery Redesign (SDR)
for maternal and newborn health.

To explore the feasibility of SDR in advance of a full prospec-
tive evaluation, this paper seeks to test several key SDR
assumptions.

The findings largely support key SDR assumptions, while
also highlighting challenges that should be addressed to
ensure successful implementation.

Travel time, travel cost and interpersonal quality of care are
similar in Kakamega for women who deliver in subcounty-
level hospitals compared to primary health centres. Out-
of-pocket expenditures are slightly higher for women who
deliver in hospitals, primarily driven by higher medicine and
supply expenditures.

This suggests that in this setting, the shift of deliveries
equipped to provide definitive care in case of obstetric
or newborn emergency (i.e. with specialized clinical staff,
operating theatres and newborn units) could be achieved
without significant deterioration in patient experience.

care is still not assured. There is wide variation in quality
of delivery care across facility types, in Kenya and globally,
with higher-level facilities (especially hospitals) and higher
volume facilities typically providing higher quality care than
lower-level clinics. In Kakamega, approximately one-third
of births in 2018 took place in primary healthcare (PHC)
centres, which are not equipped to address serious obstetric
emergencies (Nimako et al., 2021).

To address these gaps, an initiative known as Service Deliv-
ery Redesign (SDR) for maternal and newborn health is being
piloted in Kakamega County. SDR for maternal and newborn
health aims to first strengthen the quality of emergency obstet-
ric and newborn care in subcounty-level hospitals (known
as Level 4 hospitals or ‘delivery hubs’ in the SDR model),
while bolstering emergency transport. Once delivery hub hos-
pitals have been upgraded to an appropriate level, the goal
is to make hospital delivery the default option in Kakamega
County, such that life-threatening complications for moth-
ers and babies can be definitively addressed when they occur
(Nimako et al., 2021). A feasibility assessment for the imple-
mentation of SDR in Kakamega was conducted in 2019. Based
on the results of this assessment, County leadership decided to
implement SDR, beginning with a preparatory phase of hos-
pital and health system strengthening (Roder-DeWan et al.,
2020). Starting from March 2023, the programme began
piloting in one of Kakamega’s 12 subcounties (Malava sub-
county) (Praxides, 2023). In October 2023, the programme
continued in a second location (Lugari subcounty). At the time
of writing, the programme is scheduled to launch in a third
location (Butere subcounty) in 2024.

The SDR for the newborn and maternal health model is
based on a critical analysis of assumptions embedded in cur-
rent policies. These five assumptions, listed in a recent paper
by Roder-DeWan et al. (2020), are as follows:
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(a) information collected during antenatal care can reliably
identify women at risk of serious complications;

(b) primary care clinics can provide high-quality delivery
care, including for life-threatening obstetric and new-
born emergencies;

(c) emergency referral can effectively address complica-
tions when primary clinics cannot;

(d) pregnant women cannot easily access hospitals due to
cost or distance; and

(e) given the choice, most women prefer to deliver in local
primary care facilities (Roder-DeWan et al., 2020).

The SDR feasibility assessment casts several of these assump-
tions in doubt in Kakamega, showing, for example, that
travel times to subcounty hospitals in Kakamega are under 1h
for almost all residents (assumption 4) and that providers in
PHC:s reported limited experience managing serious delivery
complications compared to providers in hospitals (assump-
tion 2) (Nimako et al., 2021). The assumption that first-
level facilities can reliably treat or effectively refer to seri-
ous obstetric complications has been similarly called into
question in other settings (Kruk et al., 2016; Gabrysch
et al., 2019). Similarly, the assumption that women at
high risk of obstetric complications can be reliably identi-
fied through routine antenatal care (ANC) is inconsistent with
recent findings from India, which show that 47% of new-
born mortality occurs in pregnancies judged as ‘low risk’
(Tandon et al., 2023). Similarly, the limited effectiveness
of emergency referral systems in cases of life-threatening
emergencies has been documented, including in recent tri-
als seeking to improve quality maternal and newborn care
(Semrau, 2018).

However, the logic of SDR also incorporates several strong
assumptions (Table 1). A first assumption is that hospital
delivery is feasible for all women in a given context. A sec-
ond assumption is that choices about delivery location can
be influenced and are changeable rather than being cultur-
ally embedded or subject to deeply held preferences. A third
assumption is that care at hospitals will be comparably satis-
factory to users, considering both technical and interpersonal
aspects of quality, as care at PHCs (Roder-DeWan et al.,
2020). While technical quality of delivery care has been con-
sistently shown to be higher in hospitals than in primary
health centres (PHCs), interpersonal quality of care is less
certain.

This first assumption of SDR would be invalidated if hos-
pital delivery in Kakamega County were dramatically more
expensive or if it involved much greater travel distances than
PHC delivery. The second assumption would be called into
question if women in Kakamega were clearly unwilling to
change delivery location; for example, if patterns of facil-
ity or hospital delivery had remained largely unchanged over
an extended period of time. The third assumption would
be invalid if increases in hospital delivery led to overcrowd-
ing at hospitals, reductions in other aspects of interper-
sonal quality of care, or even increased disrespect and abuse
(Abuya et al., 2015).

We examine women’s choices about delivery care in a large
prospective sample of pregnant women in Kakamega County,
in light of these assumptions embedded in the SDR theory
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Table 1. Assumptions embedded in current delivery care models and in
SDR for maternal and newborn health

Assumptions embedded in current models of delivery care in low and
middle income countries (based on Roder-DeWan et al., 2020)

Risk stratification in pregnancy can identify women at high risk of
complications who need hospital-based delivery care

Primary care-level health facilities provide high-quality delivery care
Emergency referral is an effective response to life-threatening
complications

Pregnant women cannot get to hospital for delivery

Women prefer to give birth in primary care settings

Selected assumptions in the SDR model

Hospitals can deliver life-saving care for obstetric and newborn
complications

Hospital delivery is financially and logistically feasible in settings like
Kakamega County

Women’s preferences about delivery location are not static; they can
change in response to perceived improvements in quality of care
Interpersonal quality of care is similar in hospitals and PHCs

of change. We use data collected prior to the rollout of SDR
reforms in the county. While we cannot directly test the valid-
ity of these assumptions by estimating the causal effects of the
SDR reform at this early stage, we instead examine whether or
not cross-sectional patterns in this baseline data are consistent
with core SDR assumptions.

Materials and methods

Study setting

There are six health service delivery levels in Kenya, per Min-
istry of Health guidelines. In the community (Level 1), 10
community health volunteers are expected to serve a popula-
tion of 5000 (~1000 households) and provide services directly
to clients. Level 2 units (dispensaries) serve populations of
10000. Level 3 units (health centres) serve ~30 000 persons.
Level 4 units (primary subcounty/county hospitals) provide
specialized/referral services to allow for a more comprehen-
sive package of services. In some, but not all cases, these
facilities have operating theatres and other comprehensive
obstetric services. Level 5 units (secondary—county/regional
hospitals) provide more highly specialized services, together
with internship training services for medical staff, and also
serve as training centres for paramedical staff. Level 6 units
(tertiary national referral hospitals) provide highly specialized
services, including specialist teaching and research. Kakamega
County has 1 Level 5 hospital (Kakamega County General
Hospital), 22 Level 4 facilities (15 public, 3 private and 4
faith-based) and 203 Level 2 and Level 3 primary health
centres (180 public, 20 faith-based and 3 owned by non-
governmental organizations). There are also a large number of
lower-level private facilities; however, most antenatal, delivery
and post-natal care is provided in either public or faith-based
facilities.

Study participants were enrolled, from February 2022,
in a sample of 72 facilities, which provide ANC across
all 12 subcounties of Kakamega. Facilities were sampled
with stratification by subcounty and randomly selected pro-
portional to the volume of ANC visits, excluding facilities
located within the town of Kakamega, private facilities and
public facilities with fewer than six new ANC clients per
month. Figure 1 shows all public and faith-based facilities

in Kakamega County, including sampled, non-sampled and
excluded facilities. Design weights were calculated as the
inverse of the sampling probabilities.

This study uses data that were collected as part of the base-
line period of an evaluation of Kakamega County’s SDR for
maternal and newborn health reform. In each sampled facil-
ity, the goal was to enrol all pregnant women who presented
for ANC from February 2022 until the planned study enrol-
ment end date in February 2024. This study uses data from
the first 13 months of enrolment, from February 2022 through
1 March 2023. We omit participants whose delivery date was
after 1 March 2023 since the SDR policy was initiated in one
location (Malava subcounty) starting in early March. Exclu-
sion criteria were reported intention to give birth outside of
Kakamega County, intention to deliver at a referral facility
due to complications or previous caesarean sections, and age
<15 years.

The main data collection tool used in this analysis is
the ‘pregnancy registry’ (hereafter, PR) survey that includes
both enrolment at ANC and post-delivery follow-up surveys.
At enrolment, basic demographic information, anticipated
delivery date, preferred and previous delivery locations, self-
reported and formally diagnosed antenatal complications and
detailed contact and tracking information were collected.
Participants were contacted by phone starting from 7 days
after their anticipated delivery date and again starting from
28 days after their expected delivery date. In these interviews,
details regarding maternal health and child survival and moth-
ers’ delivery experience were collected, as well as mothers’
receipt of post-natal care, satisfaction with delivery care and
out-of-pocket expenditures (OOPEs) for delivery, including
transportation spending. In-person follow-up visits were con-
ducted when respondents could not be reached by phone. A
subset of 2000 respondents from the PR were contacted for
four interviews over the course of their pregnancy and imme-
diate postpartum period. This subsample was drawn from
enrollees in a subset of delivery facilities: 40 out of 72 facil-
ities were randomly selected as subsample enrolment sites,
and within these facilities, ~3% of enrollees were randomly
selected for the longer questionnaire. This more intensive sur-
vey, known as the longitudinal subsample (LS), was conducted
at enrolment; via phone surveys during month 8 of pregnancy
and starting between 7 and 28 days after delivery; and again
in person at home 2 months after delivery.

Outcome variables

A total of 19 127 women were enrolled and successfully con-
tacted and surveyed after their delivery between the start of
enrolment in February 2022 and 1 March 2023. Place of deliv-
ery was collected in the 7-day post-delivery follow-up survey
and validated in the 28-day post-delivery follow-up survey.
Place of delivery for all previous pregnancies was recorded
during the enrolment survey. Information about OOPEs for
women who delivered in facilities was collected in the 28-day
survey by asking respondents about all expenditures related
to their delivery, across multiple subcategories (costs for regis-
tration, consultation, drugs and supplies, labs, transportation,
child care, food and other). Kenyan shilling (Ksh) values are
converted to US dollar amounts using the 1 November 2023
exchange rate (1 Ksh=$0.00665).

Travel time variables were calculated using both geo-
graphic information system (GIS) analysis and survey reports.
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Figure 1. Sampled and excluded health facilities in Kakamega County

Self-reported travel time to delivery location is asked in the LS,
but not in the larger PR. We use this variable for the first set
of travel time analyses. Alternatively, we have obtained the
latitude and longitude for respondents’ villages of residence
as well as the latitude and longitude of all health facilities
that provide delivery care in Kakamega. These are either
villages officially gazetted by Kakamega County (in which
case official geocodes were available) or alternative markers
reported to mark the respondent’s community, which were
geocoded by the research team, by locating the local land-
marks in Google Maps. For the remaining respondents with-
out either official village location or identifiable landmarks,
we take the centroid of the respondent’s ward of residence
to approximate their village location. Using these locations,
we calculate the travel distance to a delivery facility and use
geospatial algorithms to estimate the travel time needed to
cover this distance. Details of geocoding and estimated dis-
tance and travel time calculations are provided in the Online
Appendix.

For interpersonal quality of care, we examined measures
in three domains. The first domain is overall quality rat-
ings, comprised of quality of care ratings as reported by
mothers after delivery as well as a ‘net promoter score’, i.e.
how likely women would be to recommend the facility to
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® Excluded
® Included

Not selected

Level 2 or 3

[}
‘ Level 4 or 5

friends and family. These questions were asked of all women
who reported facility delivery in Kakamega County in the
PR. The second domain captures elements of patient-centred
care (such as whether providers requested consent, whether
they addressed patients by name, whether attention was paid
when respondents requested help and whether patients were
afforded privacy and treated with respect, as well as per-
ceived health worker knowledge and competence, willingness
to answer questions and clarity of explanations). The third
domain relates to disrespect and/or abuse during delivery,
including the incidence of physical abuse (slapping, hitting
or pinching) during delivery. Questions relating to the second
and third domains were only asked in the LS survey. See the
Online Appendix for exact question wording. Quality of care
variables were either binary yes/no questions or, in the case of
continuous scales, have been dichotomized such that the high-
est category of rating (excellent) equals 1. The single exception
is the net promoter score, which is a continuous 0-10 rating.
Analyses of travel time, spending and interpersonal quality
ratings are restricted to the sample of women who delivered
in Kakamega County.

Comparisons for travel time, travel distance, OOPEs and
quality of care are made between deliveries at the primary care
level (Level 2 or Level 3 facilities) and the public sector Level
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4 subcounty-level hospitals that were designated as future
‘delivery hubs’ by Kakamega County officials at the start of
the SDR planning process. A small number of Levels 2 and
3 are faith-based facilities; however, they are well integrated
into the public delivery system in Kakamega and function
effectively as public facilities from the point of view of sys-
tem users. Therefore, we group them with public sector PHC
facilities in this analysis. This comparison, between Level 2
and 3 facilities and future Level 4 delivery hub hospitals,

Table 2. Travel time and distance by delivery facility

is the most relevant comparison to test the assumptions of
SDR.

In Tables 2-4, we present means and standard deviations
for all variables of interest, comparing births in delivery
hub hospitals to births in primary health-level facilities. For
travel time and distance, we also present median values. We
present P-values from bivariate linear regressions with the
outcome of interest regressed on a binary indicator for deliv-
ery location (delivery hub or PHC). Robust standard errors

PHC delivery Hospital delivery
Mean Median SD Mean Median SD P-value
Longitudinal survey
Travel time (min) to delivery facility: self-reported 51.0 30.0 51.4 47.1 30.0 40.0 0.78
Observations 61 58 119
PR
Observations
Travel time (min) from village to delivery facility: estimated 20.7 13.5 20.8 19.1 14.7 17.5 0.55
Distance (km) from village to delivery facility 15.1 7.1 20.0 15.2 9.4 18.3 0.99
Observations S146 5472 10618
Referrals, deliveries outside of Kakamega County and deliveries at the county referral hospital are excluded.
PHC includes Level 2 and 3 facilities; the hospital category includes Level 4 facilities only.
Table 3. Out-of-pocket spending by delivery facility
PHC delivery Hospital delivery

Mean Median SD Mean Median SD P-value
Total cost 963.55 700.00 1073.03 1351.45 950.00 1680.98 <0.01
Transport 337.48 250.00 351.86 421.93 300.00 395.62 <0.01
Drugs 267.67 60.00 441.82 391.24 200.00 659.47 <0.01
Labs 30.50 0.00 152.85 73.76 0.00 236.04 <0.01
Registration 24.70 0.00 110.85 33.99 0.00 172.16 0.02
Consultation 28.40 0.00 186.30 15.61 0.00 143.44 0.14
Observations 5512 5418 11049

PR data only. Referrals, deliveries outside of Kakamega County and deliveries at the county referral hospital are excluded. Sample size values correspond to
observations for total cost variables in which all missing variables are imputed as zero.
PHC includes Level 2 and 3 facilities; the hospital category includes Level 4 facilities only.

Table 4. Perceptions of patient-centred care in PHCs and delivery hubs

PHC delivery Hospital delivery

Mean SD Mean SD P-value
PR
Quality of care—excellent 0.53 0.50 0.52 0.50 0.71
Net promoter score 9.04 1.47 8.93 1.64 0.10
Observations 5629 5911 11540
Longitudinal survey
Competence—excellent 0.41 0.50 0.55 0.50 0.18
Willingness—excellent 0.34 0.48 0.57 0.50 0.03
Explain—excellent 0.31 0.48 0.51 0.50 0.05
Respect—excellent 0.39 0.49 0.53 0.50 0.33
Privacy—excellent 0.30 0.46 0.42 0.50 0.55
Addressed by name 0.81 0.39 0.88 0.33 0.11
Asked consent 0.76 0.43 0.67 0.47 0.63
Gave help when asked 0.92 0.28 0.92 0.27 0.64
Disrespected 0.02 0.14 0.07 0.25 0.11
Slapped/hit/pinched 0.06 0.25 0.02 0.16 0.12
Observations 61 66 127

Deliveries outside of Kakamega County are excluded.

PHC includes Level 2 and 3 facilities; the hospital category includes Level 4 facilities only.
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for these regressions are clustered by the health facility where
respondents were enrolled in the study.

Results
Sample characteristics

Women were enrolled in the study on average in their sixth
month of pregnancy. Participants had an average age of
25 years. In total, 32% completed secondary school, and
97 % resided in Kakamega County. Two-thirds of respondents
had previous pregnancies with 1.5 prior births on average

(Table 5).

Place of delivery and previous births

Using retrospective birth histories, we examine how deliv-
ery location choices have changed across recent birth cohorts,
using the birth history section of the questionnaire. The per-
centage of births that took place in health facilities (rather
than at home) in Kakamega County among mothers in this
sample increased from 50.4% in 2010 to 89.5% in 2019
(Figure 2).

Next, we examine womens’ self-reported delivery inten-
tions over the course of pregnancy (Figure 3). In total, 30% of
women delivered at the location they had reported (at enrol-
ment) as their intended delivery site, while 70% did not deliver
where they had originally planned. At study enrolment, 60%
reported intention to deliver in a PHC clinic vs 27% in a sub-
county hospital, while 6% planned to deliver in private or
faith-based hospitals, and 4% at Kakamega County General
Hospital (Level 5). Just 0.3% reported intending to deliver
at home. Actual delivery locations are as follows: 31% of
respondents delivered at a subcounty-level hospital (Level 4),
31% delivered at a public primary care centre (Level 2 or Level
3), and 13% delivered in a private or faith-based hospital.
Seven percentage of respondents delivered at home, and 5%
delivered at Kakamega County General Hospital (Level 3).

Next, we provide estimates of bypassing the nearest facil-
ities for delivery. In order to calculate the form of bypassing
most relevant to the SDR theory of change, we define this as
delivering at a facility of a level that is different than the level
of the nearest facility to the respondent’s community. In other
words, respondents are defined as having bypassed if they live
closest to a Level 2 facility, but deliver at Level 3 or 4 facil-
ity (or vice versa). Figure 4 shows, for the population who
eventually deliver in public sector facilities, the share of the
population living closest to each level facility, as well as the
level at which these populations deliver. 64% live closest to a
Level 2 facility, 25% live closest to a level 3 facility and 11%
live closest to a Level 4 facility. While delivery hub (Level 4)
delivery is the highest among the few respondents who live
closest to Level 4 hospitals, Figure 4 demonstrates that sub-
stantial proportions of those living nearest to Level 2 and 3
facilities also deliver in delivery hubs. Proximity alone does
not determine delivery location choice for many women in
this setting.

Travel time and distance

We report average travel times using both self-reported and
GIS-calculated travel times. Here, we restrict the sample
to women who gave birth in either delivery hub hospitals
(Level 4) or primary health care facilities (Level 2 or 3),
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Table 5. Sample characteristics

Observations N=19127
Respondent age 25.2 (6.0)
Secondary or higher education 6532 (32.4%)
Number of previous births 1.5 (1.5)

Lives in Kakamega county 18604 (96.7%)
Months of pregnancy at time of enrolment 6.1(1.8)

Continuous variables: mean (SD).
Binary variables: 7 (%).

in Kakamega County, excluding those who were referred to
multiple facilities during their delivery period.

As Figure 4 shows, respondents are more likely to live
closest to a PHC facility (Level 2 or 3) than to a hospital.
However, greater geographic proximity to PHC facilities is
not reflected in shorter travel time and distance for those
who deliver in PHCs. Using GIS coordinates from village of
residence to delivery facility location, the mean travel dis-
tance from a respondent’s village to delivery facility for the
full sample is 15.2 km (median 8.7 km). Comparing PHC and
hospital/delivery hub deliveries, the mean distance to a deliv-
ery hub where the respondent delivered her child is 15.2 km
(median 9.4km) with a modelled travel time of 19.1 min
(median 14.7). The mean travel distance to a delivery location
for those who deliver at PHC level is 15.1 km (median 7.1 km)
with an estimated travel time of 20.7 min (median 13.5).

Using self-reported travel time (collected in the longitudinal
survey only), the average travel time to a delivery facility is
51 min for PHC deliveries (median 30 min; 72 = 61), compared
to 47.1 min for delivery hubs (median 30 min; 7= 58).

Out-of-pocket expenditures

Next, we analyse out-of-pocket spending for delivery across
multiple categories of spending associated with delivery (e.g.
transportation to and from the facility, registration, consul-
tation, labs, drugs and supplies). Total costs for deliveries
at public clinics or subcounty hospitals average 1154 Ksh
($7.67). To put this in context, monthly wages in the agri-
culture sector in Kenya average 33231 Ksh (Kenya National
Bureau of Statistics, 2023). In the Kenya DHS 2022, sur-
vey respondents reported an average annual inpatient care
spending of 37 362 Ksh (24 731 in rural areas), while the aver-
age monthly outpatient spending was 1735 Ksh (KNBS, ICF,
2023).

Expenditures are compared between those who deliver in
subcounty Level 4 hospitals (delivery hubs) vs public PHCs
(Levels 2 and 3), using the PR sample. The total expendi-
ture variable sums across all measured expenditure categories,
treating missing or ‘not applicable’ responses for spending
subcategories as equal to zero expenditures for that category
when calculating the cross-category sum. The average total
spending is significantly higher in hospitals than in PHCs
(mean 1351 vs 964 Ksh; P <0.01); this reflects both higher
clinical costs (notably drug/supplies and labs costs) and non-
clinical costs (e.g. transport). The difference is 387 Ksh,
between $2 and $3 at November 2023 exchange rates. The
mean transport cost for PHC deliveries is 337 Ksh vs 422
Ksh for hub deliveries (85 Ksh; approximately $0.50). Differ-
ences between categories are statistically significant for total
cost, transport, drugs, labs and registration (all P<0.05).
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The largest category of difference is for drugs and supplies,
accounting for one-third of the total expenditure difference
between delivery hubs and PHCs.

Satisfaction and perceived quality of care

In this section, we analyse patient-reported measures of per-
ceived quality and satisfaction with care received. We do
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not find statistically significant differences among respon-
dents’ perceptions of overall quality, most subindicators of
perceived quality, or incidence of disrespect and abuse in
PHCs vs hospitals. However, there are two significant differ-
ences (P <0.05) in responses to questions focused on specific
interpersonal quality indicators: 57% said that hospital-based
health workers were very willing to hear and answer their
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Figure 4. Place of delivery by nearest health facility to home

questions, compared to 34% in PHCs; 51% rated the clarity
of health workers’ explanations in hospitals as excellent, com-
pared to 31% in PHCs. Differences in other patient-reported
quality metrics were not statistically significant, including
prevalence of feelings of humiliation or disrespect (2% in
PHCs vs 7% in delivery hubs) and incidents of physical abuse
such as being slapped, hit, or pinched during delivery (6% in
PHCs vs 2% in delivery hubs) (Table 3).

Discussion

SDR for maternal and newborn health is underway in
Kakamega County, but causal impacts of the programme
will not be measurable until the programme activities have
been fully implemented across the county. However, the pres-
ence of a large-scale evaluation with detailed baseline data
allows us to examine the key assumptions underlying this
reform at a relatively early stage of this multiyear imple-
mentation process. In this paper, we seek to shed light on
the SDR programme by using pre-programme data to test
the validity of certain assumptions of SDR, such as the
assumption that women are open to choosing new delivery
locations, do not face prohibitive additional costs or travel
burdens for hospital delivery, and receive comparable inter-
personal quality of care in hospitals and PHCs in Kakamega
County.

With respect to the first assumption, regarding place of
delivery, we find a rapidly changing landscape. Change in
place of delivery over the past decade has been dramatic, with
rates of facility delivery increasing by almost 40 percentage
points for women in the sample. This increase in Kakamega
is consistent with similarly large increases recorded at the
national level (KNBS, ICF, 2023). These increases appear to
coincide with the introduction of free maternity care in Kenya
(in 2013), highlighting the importance of reducing financial
barriers to quality delivery care.

Moreover, during this pre-SDR period, although most
women live closest to Level 2 facilities, most travel farther
than their nearest facility to deliver at high-level facilities.
Although most respondents start out planning a PHC delivery,
they frequently change their plans as pregnancy progresses.
The assumption that women in Kakamega are unwilling
to change their practices regarding delivery location is not
supported in these data.

However, even if they are willing to deliver in higher qual-
ity facilities, they may face financial barriers. We do find that
total costs and transport costs are higher for Level 4 hospi-
tal (delivery hub) deliveries. The total cost difference is under
400 Ksh, just over $2 at 2023 exchange rates. This difference
is driven by higher expenditures for drugs and supplies as well
as higher transport costs. We find limited differences in travel
times. Differences in interpersonal quality of care are limited,
and where they exist, all favour hospital delivery.

It is important to note that differences between the expe-
riences of women who had clinic vs hospital deliveries in
this cross-sectional data, prior to SDR programme implemen-
tation, cannot be interpreted as causal relationships. Those
who live farther from delivery hubs may intentionally choose
to deliver at PHCs (or at home) specifically because of this
distance. These (untaken) longer trips do not show up as real-
ized values of the travel time variable. Patient (self)-selection
effects with respect to delivery location may explain some of
the observed outcomes for cost, distance, and travel time.

Our paper also highlights the persistence of cost barriers
to facility delivery even in the public sector, which persist
despite several recent reforms in Kenya, including the Free
Maternity policy and the ‘Linda Mama’ policy, which are
designed to reduce out-of-pocket payments for delivery. Our
findings demonstrate that in addition to non-facility charges
(e.g. transport), women delivering in public sector facilities
often face out-of-pocket costs, in contradiction to policy. Two
explanations for this were offered in the course of fieldwork.
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First, health facilities often faced drug and commodity stock
outs due to delayed disbursement of funding from the cen-
tral government to county governments, and policies that
prevented facilities from retaining internally generated funds.
As a result, women seeking delivery care were often directed
to purchase cotton, gauze and other materials prior to their
arrival at hospitals. Second, the mechanism by which mater-
nity care costs were covered at the hospital level at the time of
data collection was the Linda Mama programme. However,
for this coverage to take effect, women needed to register
for it, which required a national identity card or, for those
<18 years, a birth certificate. While some facilities had put in
place policies to assist women with registration, in some cases,
women did not have these documents and could not register
for Linda Mama, and therefore they faced OOPEs for delivery
care.

These results are consistent with a number of previous find-
ings from Kenya. Our findings on dynamic decision-making
regarding delivery location are consistent, for example, with
the finding that 41% of women in urban Nairobi deliver in
a facility which they had not even considered in the eighth
month of their pregnancy (Cohen et al., 2017). Our findings
about cost of delivery in Kenya are consistent with the finding
that despite the free maternity care policy, Kenyan women still
face out-of-pocket costs for delivery of approximately $9.50
per normal delivery in Kiambu County, with minimal differ-
ences between lower-level and referral hospitals (Oyugi et al.,
2023). Our findings about frequent bypassing are consistent
with findings from elsewhere in rural East Africa (Kruk et al.,
2009; Kruk e al., 2014).

Our paper has several limitations. First, the choice of
facility level for delivery may be confounded by individual
characteristics. Second, our results are generalizable only to
our sample, which excludes the lowest volume ANC clinics in
Kakamega County, where we did not enrol study participants.
As a result, these results are not generalizable to populations
that utilize low-volume ANC clinics, which may include rel-
atively remote communities. In addition, while we present
patient-reported measures of quality and user experience, we
do not have direct information about the clinical quality of
care that these patients received. We hope to examine the tech-
nical quality of care in Level 4 hospitals in Kakamega in future
work.

Our results may also have limited generalizability to some
other settings outside of Kakamega due to specific features of
the setting in Kakamega County and in Kenya more broadly.
First, despite the OOPEs recorded in this survey, user fees
for deliveries per se may not be the main driver of delivery
choice in this setting, since Kenya in 2013 eliminated deliv-
ery fees in public facilities (Calhoun et al., 2018). This is not
the case in other settings where official delivery fees remain a
major financial barrier to care. Second, unlike other settings
where transport time and cost can be a prohibitive barrier for
many women, Kakamega has a broad distribution of health
facilities, including subcounty-level hospitals, and a relatively
good road network: previous modelling has estimated that
98% of women live within 30-min travel time of a hospital
(Nimako et al., 2021). Furthermore, access to ANC services is
close to universal: in the last DHS, 98% of women in Kenya
made at least ANC visits (this was estimated at 100% in
Kakamega) (KNBS, ICF, 2023).

These results largely support Kakamega County’s decision
to pilot SDR, while also highlighting implementation chal-
lenges that should be addressed for the reform to be successful.
For example, although travel costs are only modestly higher
for hospital delivery, remaining financial barriers to hospi-
tal delivery are driven by broader health system challenges,
notably facility financing challenges that require additional
expenditures by patients on medicines and supplies. Recent
reforms in Kakamega, notably the Facility Improvement Fund
policy, seek to address this problem. However, if counties
continue to receive unpredictable and late budget transfers
from the central government, resulting in imposition of con-
tinued financial barriers to delivery care, SDR implementation
may be at risk. Other key assumptions for SDR are that hos-
pitals can be meaningfully improved through infrastructure
investments and deployment of better trained, higher cadre
clinicians to deliver higher quality maternal and newborn
care. Future research should document quality gaps across
levels of care and the ability of focused programmes such as
SDR to improve quality of care over relatively short periods
of time.
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Supplementary data is available at HEAPOL online.
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