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Abstract

Utilization of high-quality maternal care is an important link along the pathway from increased
facility-based delivery to improved maternal health outcomes, however women in Nairobi do not
all deliver in the highest quality facilities available to them. We explored whether women living in
peri-urban Nairobi who live nearby to high-quality facilities bypassed, or travelled farther than,
their nearest high technical quality facility using survey data collected before and after delivery
from women (n=358) and from facility assessments (n=59). We defined the nearest high technical
quality facility as the nearest Comprehensive Emergency Obstetric and Newborn Care (CEmONC)
capable facility to each woman’s neighbourhood. We compared women who delivered in their
nearest CEmONC (n=44) to women who bypassed their nearest CEmONC to deliver in a facility
that was farther away (n=200). Among bypassers, 131 (65.5%) women delivered in farther non-
CEmMONC facilities with lower technical quality and 69 (34.5%) delivered in farther CEmONCs with
higher technical quality capacity compared to their nearby CEmONCs. Bypassers rated their deliv-
ery experience higher than non-bypassers. Women who bypassed to deliver in non-CEmONCs
were less likely to have completed four antenatal care visits and to consider delivering in any
CEmMONC prior to delivery while women who bypassed to deliver in farther CEmMONCs paid more
for delivery and were more likely to report being able to access emergency funds compared to
non-bypassers. Our findings suggest that women in peri-urban Nairobi bypassed their nearest
CEmONC facilities in favour of delivering in facilities that provided better non-technical quality
care. Bypassers with access to financial resources were also able to deliver in facilities with higher
technical quality care. Policies that improve women’s delivery experience and ensure that informa-
tion about facility technical quality is widely distributed may be critical to increase the utilization of
high-quality maternity facilities.
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Key Messages

tion of high-quality obstetric care.

* Improvements in maternal and child health outcomes surrounding childbirth will require expanding access to and utiliza-

« Women in peri-urban Nairobi lived nearby to delivery facilities with capacity to handle obstetric emergencies and pro-
vide high technical quality care, however only 12.3% of a sample of pregnant women living in peri-urban Nairobi deliv-
ered in their nearest high technical quality facility and over half (55.9%) of women bypassed their nearest high technical
quality facility to deliver in facilities that are farther away.

* Women bypassed their nearest high technical quality facility in favor of delivering in facilities with lower technical qual-
ity and higher interpersonal care ratings on average. Bypassers with greater access to financial resources were able to
deliver in facilities with both high technical and interpersonal care quality.

» Policies that improve women’s delivery experience and ensure that information about facility technical quality is widely
distributed may be critical to increase the utilization of high-quality maternity facilities.

Introduction

Reducing preventable deaths during childbirth is a primary global
health priority. A key strategy to improve maternal health outcomes
is to encourage women to deliver at health facilities with a skilled
birth attendant or trained medical professional (Kruk et al., 2016b;
Hunter et al., 2017). However, increased rates of facility-based
births have not been accompanied by a corresponding decrease in
maternal mortality in many countries with high maternal death rates
(van den Broek and Graham, 2009; Lozano et al., 2011; Souza
et al., 2013; Kruk et al., 2016b). In sub-Saharan Africa, a significant
share of births occurs in facilities at the primary care level with no
surgical capacity and poor capacity to respond to common obstetric
emergencies like pre-eclampsia and postpartum haemorrhage (Kruk
et al., 2016b). There is increasing recognition that continued
improvements in maternal and child outcomes surrounding child-
birth will require expanding access to and utilization of high-quality
obstetric care [Maru et al., 2012; Jha er al., 2013; Rosen et al.,
2015; Tangcharoensathien et al., 2015; United Nations (UN)
General Assembly, 2015; Sobel ez al., 2016; Kruk ez al., 2016a,b].

A growing body of evidence shows that women in low- and
middle-income countries do not simply go to the closest or cheapest
health facility but instead actively choose their healthcare providers
(Leonard, 2014, 2007; Cohen et al., 2016). Rural women in sub-
Saharan Africa spend time and money to bypass nearby health facili-
ties in favour of receiving care from higher technical quality providers
(Leonard et al., 2002; Parkhurst and Ssengooba, 2009; Kruk et al.,
2009a, 2014; Kahabuka ez al, 2011). In a major metropole like
Nairobi, within a relatively short distance there are hundreds of ma-
ternity providers of widely varying quality from which women can
choose (Ziraba et al., 2009). Many urban women deliver in low-
quality facilities despite the availability of nearby high-quality facili-
ties within Nairobi (Cohen et al., 2017). It is not well understood
why urban women choose to deliver in low technical quality facilities
when highly technically capable facilities are physically accessible.

Bypassing has been documented as a way of studying women’s
preference for healthcare and has largely been studied in rural areas
(Leonard et al., 2002). In this article, we explored the extent to
which women living in peri-urban Nairobi bypassed (i.e. travelled
farther than) their nearest high technical quality hospital for deliv-
ery. We defined nearest high technical quality hospital as the nearest
Comprehensive  Emergency Obstetric and Newborn Care
(CEmONC) capable facility, or the nearest facility capable of han-
dling obstetric emergencies. We evaluated the differences in tech-
nical quality and delivery experience (non-technical quality) for

women who delivered in their nearest CEmONC facility and women
who bypassed their nearest CEmONC facility to deliver in (a) a far-
ther, low technical quality (i.e. non-CEmONC) facility and (b) a far-
ther, high technical quality (i.e. CEmONC) facility. We also
examined the individual and contextual factors associated with the
decision to bypass the nearest CEmONC facility. Understanding this
component of women’s healthcare-seeking behaviour will serve to
inform demand-side maternal health interventions aimed at encour-
aging women to deliver in high-quality health facilities with the cap-
acity to provide life-saving emergency care (Montagu et al., 2017).

Methods
Study sample

‘Women

We used data from a randomized controlled trial conducted in 24
peri-urban neighbourhoods of Nairobi, Kenya, between February
and September 2015, which is described in detail in Cohen ez al.
(2017). Pregnant women were recruited in months five through
seven of pregnancy and completed baseline (months five through
seven gestation), midline (month eight), and endline (two to four
weeks after delivery) surveys. Baseline survey data included demo-
graphic information, pregnancy history, plans for delivery and
ranked delivery facility preferences by perceived quality and by how
much they would want to deliver in each facility across all delivery
facilities that women reported considering using at baseline. Midline
surveys collected delivery facility preferences again, and endline sur-
veys post-delivery asked about place of delivery, delivery and trans-
port costs and patient-reported quality of care. If women did not
remember delivery cost and travel details, a companion was identi-
fied who could provide the information (Cohen et al., 2017).

Facilities

We used facility quality data from facility surveys that were con-
ducted from June to November 2016 in facilities women delivered
in as part of the same study (Cohen et al., 2017). Surveyed facilities
included health centres and maternity homes, hospitals and tertiary
hospitals that were either public, private for profit or private non-
profit [i.e. religious/mission or Non-governmental organization
(NGO) run]. Global Positioning System (GPS) coordinates of facility
locations were recorded during data collection. The facility assess-
ment tool collected information about performance of signal func-
tions of routine and emergency obstetric and newborn care
proposed by Gabrysch et al. (2012) and Tripathi et al. (2015).
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Signal functions are process of care indicators that represent facility
capacity to provide routine and emergency obstetric and newborn
services that are essential for preventing maternal and newborn mor-
tality (Tripathi et al., 2015). Routine care includes universal practi-
ces such as infection control, newborn thermal protection and
initiation of exclusive breastfeeding. Emergency care includes practi-
ces such as administration of parenteral oxytocin for maternal
haemorrhage, newborn resuscitation and caesarean sections (C-sec-
tions) (Gabrysch et al., 2012). The facility assessment tool was
adapted from the Columbia Mailman School of Public Health’s
Averting Maternal Death and Disability (AMDD) programme’s
emergency obstetric and newborn care Needs Assessment Toolkit
[Averting Maternal Death and Disability (AMDD), 2010]. More
detailed description of the facility assessment and basic characteris-
tics of facilities is found in Supplementary Table A1 and Cohen
et al. (2017). For the analysis in this article, we included women
who delivered in facilities in Nairobi city and for whom we had de-
livery facility quality data from completed facility assessments.

Measures

Technical quality

We measured facility technical quality of maternal and newborn
care by constructing a 23-item technical quality index containing
the routine and emergency care signal functions described above
(see Supplementary Table A2 for the list of 23 items included in the
quality index) (Gabrysch et al., 2012; Tripathi et al., 2015; Kruk
et al., 2016b). This 23-item quality index represents the proportion
of signal functions reported to be performed by each facility in the
past 3 months and is reported as a number between 0 (no signal
functions reported performed) and 1 (all 23 signal functions
reported performed) (Cohen et al., 2017).

We additionally categorized facilities into those with and with-
out CEmONC capacity. Facilities that reported providing a list of
nine emergency signal functions including caesaren section and
blood transfusion were designated as CEmONC capable facilities
(see Supplementary Table A3 for the list of nine items included in
the CEmONC definition).

Non-technical quality

Women rated their delivery facility on dimensions of non-technical
quality using a Likert scale during endline surveys. We created a
non-technical quality index comprised of four binary indicators:
good or very good respectfulness of healthcare workers, good or
very good communication skills of healthcare workers, good or very
good friendliness of healthcare workers and reporting never being
disrespected or abused at the facility. The non-technical quality
index is a number between 0 and 1 and is the average of each of the
four binary indicators normalized so that higher scores represent
higher quality.

Distance

We calculated distance to facility from each woman’s neighbour-
hood centroid. Coordinates for the centroid of a woman’s neigh-
bourhood and facility locations were recorded during the baseline
survey. We projected latitude and longitude coordinates onto a
World Geodetic System 1984 (WGS84) projection scheme. We then
calculated the Cartesian minimum distance between two spatial
data points. We calculated the distance to reach each woman’s deliv-
ery facility from their neighbourhood centroid. We also calculated
the minimum distance to reach a CEmONC capable facility from
each neighbourhood and subsequently identified each woman’s

closest CEmONC capable facility. Women were classified as
‘bypassing’ their nearest CEmONC facility when the distance to the
facility they used for delivery was greater than the distance to their
nearest CEmONC facility.

Travel time

We calculated Google Maps travel time from neighbourhood cent-
roids to women’s delivery facility and to their closest CEmONC fa-
cility by querying the Google Maps APIL. The query returned travel
time through different modes of transport (walking, public transit or
driving) between an origin (neighbourhood centroid) and destin-
ation (facility) location. We calculated travel time using the mode of
transport women reporting taking to their delivery facility. Women
reported either walking or taking a car or taxi or motorcycle (cate-
gorized as driving) and matatu (minibus) or bus (categorized as pub-
lic transit). Women who reported both taking public transit (matatu
or bus) and walking were categorized as taking public transit.

Covariates

We included control variables in the analysis representing whether
women had prior interaction with the health system (including par-
ity or if they had completed at least four antenatal care, or ANC, vis-
its by midline) and indicators of risky pregnancies (if they had a
prior C-section or were told by a provider that they were high risk).
To approximate women’s access to resources, we included indica-
tors for having National Hospital Insurance Fund (NHIF) coverage
and reporting that it would be easy or very easy to pay $10 USD for
medical emergencies (compared to those who report it would have
been difficult or very difficult). We included covariates for preferen-
ces prior to delivery including whether women indicated that they
wanted to deliver in their own neighbourhood at baseline, whether
they considered delivering in any CEmONC and their nearest
CEmONC facility at baseline and ranked their nearest CEmONC fa-
cility as the facility they most wanted to deliver in at baseline.

Statistical analysis

We categorized women into the following three groups: women
who delivered in their nearest CEmONC facility, women who
bypassed their nearest CEmONC facility to deliver in a facility of
lower technical quality (defined as a non-CEmONC facility) and
women who bypassed their nearest CEmONC facility to deliver in a
facility of equal capacity to handle obstetric emergencies (defined as
a farther CEmONC facility). We compared women who delivered in
their nearest CEmONC facility to women who bypassed their near-
est CEmONC to deliver in a farther non-CEmONC facility and to
women who bypassed their nearest CEmONC to deliver in a farther
CEmONC facility using two-sample #-tests with unequal variances.
We compared the average distance and time travelled from neigh-
bourhoods to delivery facilities, technical and non-technical quality
of delivery facilities and self-reported costs for vaginal deliveries
(topcoded to exclude values above the 90th percentile—198 USD—
to remove the influence of outliers).

We explored the association between women’s characteristics
and contextual factors and the probability of bypassing their nearest
CEmONC to deliver in a farther, non-CEmONC facility and a far-
ther, CEmONC facility with log-linked bivariate generalized linear
models with standard errors clustered at the neighbourhood level.
Women’s characteristics included prior health system interaction,
risk factors, available resources and delivery facility preferences
reported prior to delivery. Contextual factors included distance to
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the nearest hospital and distance to the nearest CEmONC capable
facility.

Statistical analysis was conducted in Stata version 15. Distance
and travel time calculations were conducted using R statistical soft-
ware and the rgeos and gmapsdistance packages (Bivand, 2018;
Melo et al., 2018).

Results

In the original study, 454 women successfully interviewed at endline
delivered in 79 unique delivery facilities. In this analysis, we retained
358 women who delivered in 59 unique facilities for which we had a
complete facility assessment. We excluded observations from 93
women who delivered in 18 facilities where data on facility quality
were not collected. An additional three observations (and two deliv-
ery facilities) were dropped because the women delivered outside of
Nairobi city proper. Out of the 59 facilities used for delivery, only 8
(13.6%) facilities performed all nine signal functions to be consid-
ered as a CEmONC capable facility (Supplementary Table A1).

Demographic characteristics of women in our sample are found
in Table 1. On average, women had 2.1 (SD = 1) pregnancies
including their current pregnancy with 112 (31.3%) women experi-
encing their first pregnancy. Among those with one or more preg-
nancy, 32 (13.0%) women had a prior C-section. Women
completed 2.9 (SD = 1.1) ANC visits on average, and 27 (7.7%)
women were told at baseline by a provider that they had high-risk
pregnancies. The NHIF, which is a government run insurance pro-
gramme for those above age 18, covered 139 (38.8%) women
(NHIF, 2019). Only 137 (38.3%) women reported that it would be
easy or very easy to pay about $10 USD out of pocket for medical
bills. Most women were driven in a car to their delivery facility. Less
than half (152 or 42.5%) of women took public transportation, or a
matatu, while 102 (28.5%) took a taxi, 32 (9.0%) went by motor-
cycle and 69 (19.3%) women walked to their place of delivery. A
total of 133 (37.2%) women delivered in a health centre or mater-
nity home, 103 (28.8%) delivered in a hospital and 122 (34.1%)
delivered in a tertiary hospital.

Almost a third (117 or 32.7%) of women lived <2 km away
from a CEmONC capable facility, while 216 (60.3%) lived <3 km
away, 263 (73.5%) lived <5 km and 331 (92.5%) lived <10 km
away (Table 2). During Months 5-7 of pregnancy, 200 (56.3%)
women reported ever considering delivering in a facility that was
CEmONC capable while 86 (24.8%) women reported that the facil-
ity they most wanted to deliver in was a CEmONC facility.
Meanwhile 88 (24.8%) women reported ever considering delivering
in their nearest CEmONC facility and only 27 (7.7%) women
reported that their nearest CEmONC facility was the facility they
most wanted to deliver in. Among women who attended at least one
ANC visit prior to being surveyed in their eighth month of preg-
nancy (n=356), only 95 (26.7%) reported being advised about
where they should deliver and 13 (3.7%) reported being advised to
deliver in their nearest CEmONC facility.

Describing bypassing behaviour

Almost one-third (113 of 31.6%) of women delivered in any
CEmONC facility (Table 2). Overall, 44 (12.3%) women delivered
in their nearest CEmONC capable facility. Among women who
delivered in their nearest CEmONC capable facility, 15 (34.1%)
were emergency referred to the facility during labour. More than
half (200 or 55.9%) of women bypassed their nearest CEmONC fa-
cility for delivery. Among women who bypassed their nearest

Table 1 Sociodemographic and healthcare utilization characteris-
tics from a sample of pregnant women living in peri-urban Nairobi
(N=358)

Variable Mean (SD)
orn (%)

Women’s characteristics

Age (years) 25.6 (4.6)

Married or partnered 315 (88.0%)

Pregnancies 2.1(1.0)

Education (some secondary or higher) 238 (66.5%)
Household assets

Has improved toilet 318 (88.8%)

Has electricity 331(92.5%)
Prior health system interaction and risk factors

Completed four ANC visits by midline (Month 8) 101 (28.2%)

Told by provider high risk (n = 350) 27(7.7%)

Prior C-section® (n = 246)
Resources

32 (13.0%)

Covered by NHIF 139 (38.8%)

Easy or very easy to pay $10 USD (1 = 356) 137 (38.4%)

Has car at baseline 21 (5.9%)
Mode of transport to delivery facility

Motorcycle 32 (9.0%)

Taxi 102 (28.5%)

Matatu 152 (42.5%)

Walking 69 (19.3%)
Delivery facility level

Health centre or maternity home 133 (37.2%)

Hospital 103 (28.8%)

Tertiary hospital 122 (34.1%)
Delivery costs

Self-reported vaginal delivery fee® ($USD) (12 = 332) 37.6 (64.1)

Paid any money for transport to 264 (73.7%)

delivery facility (n = 355)

SD, standard deviation.
2Among those with one or more pregnancy.
PExcluding transport, topcoded at the 90th percentile.

CEmONC, 131 (65.5%) bypassed for a farther non-CEmONC facil-
ity and 69 (34.5%) bypassed to deliver in a farther CEmONC
facility.

Comparing women who delivered in their nearest
CEmONC with women who bypassed to deliver in a
farther non-CEmONC

Characteristics of facility technical quality, patient experience (non-
technical quality), transportation and delivery costs among women
who used the nearest CEmONC compared to those who bypassed
the nearest CEmONC for a non-CEmONC facility are shown in
Table 3. On average, women who bypassed their nearest CEmONC
spent almost twice as long (83.5 vs 44.0 min, P=0.047) travelling a
farther distance (8.5 vs 3.5km, P < 0.001) to their delivery facility.
Women who bypassed their nearest CEmONC to deliver in a farther
non-CEmONC facility rated their delivery facility higher on non-
technical quality items (0.88 vs 0.69, P=0.003) and were more like-
ly to recommend their delivery facility to a friend (90.1% vs 68.2%,
P=0.006). Average technical quality of bypasser’s delivery facilities
was lower than the average technical quality among women who
used their nearest CEmONC (0.75 vs 0.82, P=0.003). There was
no difference in vaginal delivery costs between the two groups
($27.8 USD vs $42.9 USD, P =0.193).
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Table 2 Distance to nearest CEmONC, preferences for CEmONC delivery, ANC recommendation for CEmONC
delivery, characteristics of facility used for delivery, and bypasser status (N = 358)

Measure

Women, 7 (%)

Distance to nearest CEmONC capable facility

Less than 2 km 117 (32.7%)

Less than 3 km 216 (60.3%)

Less than 5 km 263 (73.5%)

Less than 10 km 331(92.5%)
Preferences for CEmONC delivery

Ever considered delivering in any CEmONC at baseline (7 = 355) 200 (56.3%)

Most wanted to deliver in any CEmONC at baseline (7 = 350) 86 (24.6%)

Ever considered delivering in nearest CEmONC at baseline (7 = 355) 88 (24.8%)

Most wanted to deliver in nearest CEmONC at baseline (7 = 350) 27 (7.7%)
Recommendation to deliver in CEmONC during delivery

Advised during ANC on delivery facility (7 = 356)* 95 (26.7%)

Advised to deliver in nearest CEmONC (1 = 356) 13 (3.7%)
Characteristics of facility used for delivery

Delivered in any CEmONC 113 (31.6%)

Delivered in nearest CEmONC 44 (12.3%)

Emergency referral to nearest CEmONC (n = 44)b 15 (34.1%)
Bypassing behaviour®

Bypassed nearest CemONC 200 (55.9%)

Bypassed nearest CEmONC for farther non-CEmONC (7 = 200)¢ 131 (65.5%)

Bypassed nearest CEmONC for farther CEmONC (1 = 200)¢ 69 (34.5%)

2Among women who completed at least one ANC visit prior to being surveyed in their eighth month of pregnancy.

®Among women who delivered in nearest CEmONC capable facility.

“Bypassing was defined as travelling farther than the nearest CEmONC facility for delivery.

dAmong women who bypassed their nearest CEmONC.

Table 3 Comparing quality and delivery experience, transportation, and costs among women who used their nearest CEmONC facility and

women who bypassed their nearest CEmONC facility

Used nearest Bypassed nearest P-value® Bypassed nearest P-value®
CEmONC CEmONC CEmONC for farther
(n=44) for non-CEmONC CEmONC
facility (n = 131) facility (n = 69)

Distance and travel time to delivery facility

Mean distance from neighbourhood (km) 3.5 8.5 <0.001 12.1 <0.001

Mean travel time from neighbourhood® (min) 44.0 (n = 36) 83.5 (n=119) 0.047 155.8 (n=164) <0.001
Quality and delivery experience

Mean technical quality index score” 0.82 0.75 0.003 0.91 <0.001

Mean non-technical quality index score® 0.69 0.88 0.003 0.82 0.060

Would recommend facility to a pregnant friend 30 (68.2%) 118 (90.1%) 0.006 59 (85.5%) 0.040
Delivery costs

Mean self-reported vaginal delivery costs® (USD$) 42.9 (n=42) 27.8 (n=125) 0.193 90.3 (n = 60) 0.002

By self-reported mode of transport. Transport modes were walking, driving and transit (public transportation). Travel times could not be calculated for 20

women who reported taking public transit.
From 23-item technical quality index.

“Average of four binary items: good respectfulness of healthcare workers, good communication skills of healthcare workers, good friendliness of healthcare

workers, never disrespected or abused at the facility.

dTopcoded at the 90th percentile. Among women who reported a vaginal delivery.

€P-value comparing to women who used their nearest CEmONC.

Looking at the correlates of bypassing, an additional 1 km of dis-
tance to a woman’s nearest hospital (of any quality) was associated
with 1.04 (95% CI: 1.00-1.08, P =0.033) times the probability of
bypassing the nearest CEmONC capable facility (Figure 1a).
Completing four ANC visits was associated with a 22% (95% CI:
0.64-0.94, P =0.008) reduced probability of bypassing the nearest
CEmONC capable facility compared to women who did not com-
plete four ANC visits. Being multiparous was associated with 1.33

(95% CI: 1.07-1.64, P=0.010) times the probability of bypassing
the nearest CEmONC capable facility compared to women who
were primiparous. Considering any CEmONC for delivery at base-
line was associated with an 18% (95% CI: 0.71-0.95) reduced
probability of bypassing the nearest CEmONC facility for a non-
CEmONC facility. There were no significant associations between
availability of resources or the presence of risk factors and the prob-
ability of bypassing the nearest CEmONC in favour of delivering in
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Figure 1 (a) Coefficient plot of bivariate associations between women'’s characteristics prior to delivery and probability of bypassing their nearest CEmONC cap-
able facility to deliver in a non-CEmONC facility. (b) Coefficient plot of bivariate associations between women'’s characteristics prior to delivery and probability of
bypassing their nearest CEmONC capable facility to deliver in a farther CEmONC facility. ** P-value <0.01; * P-value <0.05. Dots represent risk ratios, and lines are
95% confidence intervals. Models were log-linked bivariate generalized linear models with standard errors clustered at the neighbourhood level.

a farther non-CEmONC. Estimated risk ratios for these relation-
ships can be found in Supplementary Table A4 and are illustrated in
Figure 1a.

Comparing women who delivered in their nearest
CEmONC with women who bypassed to deliver in a
farther CEmONC

Women who bypassed their nearest CEmONC to deliver in a farther
CEmONC capable facility travelled significantly farther than
women who delivered in their nearest CEmONC (12.1 vs 3.5 km,
P <0.001) and travelled for longer (44.0 vs 155.8 min, p <0.001)
(Table 3). Women who bypassed their nearest CEmONC delivered
in farther CEmONCs with higher average technical quality scores
(0.91 vs 0.82, p<0.001). Compared to women who delivered in
their nearest CEmONC facility, significantly more women that
bypassed their nearest CEmONC would recommend their friend de-
liver there (85.5% vs 68.2%, P=0.040). Mean vaginal delivery
costs were higher among women who bypassed their nearest
CEmONC to deliver in a farther CEmONC ($90.3 USD vs $42.9
USD, P =0.002).

Women who were multiparous had a higher probability of
bypassing their nearest CEmONC to deliver in a farther CEmONC
facility compared to women who were primiparous (RR: 1.46, 95%
CI: 1.09-1.96, p=0.012) (Figure 1b). Women with NHIF insurance

(RR: 1.56, 95% CI: 1.13-2.15, p=0.006) and who reported it
would be easy or very easy to pay about $10 USD for emergency
medical expenses (RR: 1.44, 95% CI: 1.09-1.90, p=0.011) had a
higher probability of bypassing their nearest CEmONC for a farther
CEmONC compared to women without NHIF insurance and who
reported it would be difficult or very difficult to pay about $10 USD
for emergency medical expenses. An additional 1km of distance to
the nearest hospital was associated with a slightly higher probability
of bypassing the nearest CEmONC for a farther CEmONC (RR:
1.09, 95% CI: 1.03-1.15, p=10.005). Estimated risk ratios for these
relationships can be found in Supplementary Table A5 and are illus-
trated in Figure 1b.

Discussion

This study found that in informal settlements of peri-urban Nairobi,
where 73.5% of women live within 5 km of a CEmONC capable fa-
cility, only 12.3% of women ended up delivering in their nearest
CEmONC facility. Over half (55.9%) of women bypassed, or trav-
elled farther than, their nearest CEmONC facility, of which 65.5%
bypassed to deliver in a farther, lower technical quality facility. The
other 34.5% of bypassers delivered in farther CEmONC facilities
with higher average technical quality scores compared to their near-
by CEmONC facilities. Both groups of women who bypassed their
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nearest CEmONC rated their delivery experience higher than
women who delivered in their nearest CEmONC.

Proximity of highly technically capable facilities to women’s
neighbourhoods does not seem to be sufficient to ensure women will
deliver there. Previous literature has found that women actively
choose their healthcare providers and bypass nearby, low-quality
facilities in rural areas (Kruk et al., 2009a, 2014; Leonard, 2014;
Cohen et al., 2016). We have shown that urban women are also
bypassing nearby facilities, but they are bypassing to deliver mostly
in facilities of lower technical quality. With a saturation of delivery
facility options, women may be choosing facilities based on salient
interpersonal indicators of the healthcare experience.

Women who delivered in their nearest CEmONC facilities rated
their facilities lower in terms of non-technical quality (on dimen-
sions of respectfulness, communication skills, friendliness of health-
care workers and experience of disrespect or abuse) on average
compared to women who bypassed their nearest CEmONC.
Women who delivered in their nearest CEmONC were also less like-
ly to report that they would recommend this delivery facility to a
pregnant friend. The receipt of respectful maternity care may be a
key perceivable factor influencing pregnant women’s decision-
making process (Kruk et al., 2009b). Evidence in other settings
shows that women are more likely to deliver in facilities that they
perceive will treat them better (Larson et al., 2015). Patients across
countries also rank dignity, including being shown respect, as the se-
cond most important non-clinical domain of quality care (Valentine
et al., 2008). These interpersonal components of a mother’s health-
care experience may be especially important in Kenya where an esti-
mated one in five women experience disrespect and abuse during
childbirth (Abuya et al., 2015).

Nonetheless, women report that they want to deliver in facilities
of high technical quality (Jha et al., 2013; Cohen et al., 2017). At
baseline, 68% (165/243) of a sub-sample of women ranked their
most wanted delivery facility as the one they perceived as best able
to handle obstetric emergencies. Not all bypassers, however, ended
up delivering in highly technically capable facilities. This may be
due to the inherent information asymmetry present in healthcare
markets that contributes to the difficulty in accurately perceiving
technical aspects of a provider’s healthcare quality (Arrow, 1978;
Hsaio, 1995; Kolstad and Chernew, 2009). It may be especially
hard to decipher technical quality in this population of facilities due
to the inverse relationship between technical and non-technical qual-
ities within many facilities (Cohen et al., 2017). A recent study using
a sample of women from the same cohort found that only 44% of
women accurately ranked the facilities they were choosing to deliver
in by measured technical quality scores using their perception of fa-
cility capacity to handle obstetric emergencies (Siam et al., 2019).
High-quality ANC can play a role in diminishing information asym-
metry by ensuring that women are aware of high technical quality
delivery facilities available in broader Nairobi. However, out of the
women who had attended at least one ANC visit by delivery in our
sample, only 26.7% (95/356) reported being advised about where
they should deliver and only 3.7% (13/356) were advised to deliver
in their nearest CEmONC capable facility.

We also found that women with greater access to financial
resources were more likely to bypass their nearest CEmONC for a
farther CEmONC compared to women with less resources. These
bypassers also delivered in facilities of higher technical quality and
paid more for delivery on average. These findings suggest that
among women who chose to bypass their nearest CEmONC facility,
women with access to resources and the ability to pay more for de-
livery were able to get to a higher ‘tier’ of CEmONC facility that

provided high technical and non-technical quality care. For women
with fewer resources, the trade-off between technical and non-
technical qualities may be more pronounced.

We have shown that women who live near facilities of high tech-
nical quality often do not use them, frequently bypassing them for
lower technical quality facilities that are farther away. Our results
suggest that the perceived healthcare experience is likely an import-
ant component of choosing a delivery location. Given the inverse re-
lationship between technical and non-technical qualities within
facilities in Nairobi and the difficulty in perceiving technical quality,
choosing a facility that maximizes components of both technical
and non-technical qualities may be difficult, especially for women
with fewer resources (Cohen et al., 2017). Our evidence does not
allow us to know whether women would have chosen higher tech-
nical quality hospitals if they believed them to offer better interper-
sonal care or if they were informed of facility technical quality prior
to delivery. Still, our findings suggest that informing women prior to
delivery of nearby high-quality facilities available to them may be
valuable. More evidence is needed on effective strategies to decrease
disrespect and humiliation and improve the delivery care experience
in hospitals in Nairobi (Rosen et al., 2015).

Our analysis has several limitations. First, we measured distance
to delivery facility with women’s neighbourhood centroids as their
origin, which is less precise than having individual GPS data for a
woman’s residence. We also do not know where women were when
they began to travel to their delivery facility (i.e. when they were in
labour) so our estimates cannot fully capture the role of distance at
the time of delivery facility choice. Second, we only included facili-
ties for which we had facility quality data. While we expect that this
would include all nearby CEmONC facilities since there are a lim-
ited number of these higher-level hospitals in Nairobi, we may not
have every hospital or health centre in our data, which could mean
that the ‘nearest facility’ in our data is not actually the nearest facil-
ity to a woman’s residence. In addition, since we only have quality
data on facilities in which women delivered, there may be selection
in our facility sample wherein we are not including facilities that
women did not chose to deliver in for reasons that may be related to
our variables of interest (distance and quality). As we included
CEmONC capable facilities and all public hospitals in Nairobi in
the analysis, it is likely that the remaining non-included facilities
were small maternity centres or private facilities. Third, the tech-
nical quality index score is based on process of care measures self-
reported by facility staff and was not observed to be performed by
survey enumerators. The technical quality index only asks about
reported performance of signal functions in the last 3 months but
does not measure the technical quality actually received by women
at the time of delivery. This analysis also used data from a pilot
study with a modest sample size and results may not be generaliz-
able to populations outside of women living in peri-urban Nairobi.
It is also important to consider that the facility some women end up
delivering in may not represent their preferences under ideal condi-
tions since women are sometimes turned away from facilities, emer-
gency referred to another facility, or cannot get to their facility of
choice (Naanyu ez al., 2020).

Despite these limitations, a key strength of this analysis is that
women were surveyed multiple times during their pregnancy and
after their delivery. This provides a better sense of women’s
decision-making process and evolution of their preferences and
knowledge during pregnancy and at the time key decisions were
made instead of in retrospect having already experienced delivery in
a chosen facility.
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Conclusion

Although women living in peri-urban Nairobi state wanting to de-
liver in a facility of high technical quality and live relatively close to
them, many women bypass nearby, high technical quality facilities
in favor of delivering in farther facilities of lower technical quality.
Women may not know where they should go to receive the highest
quality care due to the difficulty in perceiving technical quality or
they may prefer to deliver in a facility that provides them with
higher non-technical quality care. Some women may not be able to
pay to deliver in facilities with both high technical and non-
technical qualities and choose to prioritize their delivery experience.
Health policies targeting poor pregnant women living in urban areas
need to recognize these informational and interpersonal barriers to
receiving high-quality technical maternity care.

Supplementary data

Supplementary data are available at Health Policy and Planning online.
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