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Background  
Facility readiness is an important prerequisite for providing safe, effective childbirth care. 
This study assesses the readiness of health facilities in Ethiopia to provide childbirth 
services, describes variations in geographic access to service-ready facilities, and 
evaluates how facility readiness relates to childbirth service usage with a lens on equity. 

Methods  
The study used cross-sectional data from a nationally representative sample of 
households in Ethiopia linked with data from health facilities serving the same areas. We 
explored variation in childbirth service readiness across facilities and classified facilities 
as “service-ready” if they had a readiness score of 0.75 or higher on a 0-1 scale. We used 
logistic regression modeling to examine the odds of residing within 10 kilometers of a 
service-ready facility by socioeconomic and geographic characteristics, and the odds of a 
facility delivery given the readiness of nearby facilities. 

Results  
Childbirth service readiness was generally high for hospitals (median score: 0.92) with 
minimal variation (interquartile range, IQR: 0.88 to 0.96). Health centers and clinics 
displayed lower and more variable readiness (median: 0.75, IQR: 0.66 to 0.84). In both 
crude and adjusted regression analyses, odds of residing within 10 kilometers of a 
service-ready facility were significantly greater for women with higher education levels, 
greater wealth, and urban residence. We found the adjusted odds of using facility 
childbirth services were 1.23 (95% CI: 1.03, 1.48) times greater for each 0.10-unit 
increase in the readiness level of nearby facilities. 

Conclusions  
Access to childbirth care is not equal for Ethiopian women. Those living in rural areas 
and the poor must travel farther to reach facility childbirth services, and the nearest 
facilities serving these women were less prepared to provide quality care. This may 
contribute to lower service utilization by such disadvantaged groups of women. 

Despite significant progress in recent decades, the global 
burden of maternal and newborn deaths remains substan
tial—2.4 million newborn deaths and 295,000 maternal 
deaths annually in recent years.1,2 Many of these deaths 
could be averted with access to quality, skilled care and 
timely interventions, particularly during the intrapartum 
period and the first 24 hours following birth when an esti
mated 46% of maternal deaths and 40% of neonatal deaths 
and stillbirths occur.3 

In Ethiopia, maternal and neonatal mortality rates have 
fallen dramatically since 2000, concurrent with large in
creases in the proportion of births attended by skilled 
health personnel from 6% in 2000-2005 to 50% in 2019.1,2,4 

However, significant variations and gaps exist in the quality 
of childbirth care provided.5‑12 A 2016 national assessment 
of emergency obstetric and newborn care (EmONC) found 
that less than half of birthing facilities had the necessary 
staff, medicines, equipment, and supplies required to per
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form specific EmONC functions, including assisted vaginal 
delivery (49%), removal of retained products of conception 
(38%), provision of antenatal corticosteroids for preterm la
bor (22%), and provision of intravenous fluids (29%).5 Less 
than half of hospitals (45%) had the necessary inputs to 
provide safe blood transfusion.5 Gaps also exist in provider 
knowledge and competencies to provide routine childbirth 
care and manage complications.7‑9,11 

To accelerate progress in maternal and newborn health, 
the Ethiopian Federal Ministry of Health (FMoH) has in
vested in an ambitious plan to improve equitable access 
to quality services throughout the continuum of care, with 
the goal to cut maternal and neonatal mortality rates by 
one-third in the next five years (2021-2025).13 These plans 
are outlined in the Health Sector Transformation Plans (I 
and II), National Strategy for Newborn and Child Survival, 
National Road Map for Accelerating Reduction of Maternal 
and Newborn Mortality and Morbidity, and National Health
care Quality and Safety Strategy.13‑17 Strategic initiatives 
include, among others, expanding operating room blocks, 
newborn corners at health centers, and neonatal intensive 
care units in hospitals; improving services for low birth
weight and preterm babies; strengthening maternal and 
perinatal death surveillance and response systems; rein
forcing referral networks; and construction or rehabilita
tion of facilities to attain the standard of at least one basic 
EmONC health center per 25,000 people and one compre
hensive EmONC hospital per 100,000 people.13,15 Under 
the National Healthcare Quality and Safety Strategy, all lev
els of the health system—from the community level to the 
Federal Ministry of Health—are creating structures to lead 
quality control and quality improvement efforts, with a par
ticular emphasis on maternal and newborn care.16,17 

To guide these efforts, health authorities require action
able information about the readiness of health facilities to 
provide childbirth care and where gaps exist. Readiness, as 
defined by the World Health Organization (WHO), refers to 
a health facility’s capacity to provide services to ensure a 
minimum standard of quality of care; it is considered an 
important pre-requisite for providing quality care and en
compasses the availability of trained staff, commodities, 
and equipment; provider knowledge; and functioning sys
tems to support care quality and patient safety.18 National 
health facility assessments are an important source of such 
information. In Ethiopia, recent assessments conducted in 
2014 and 2016 provided data on the state of, and gaps 
in, facility readiness to provide childbirth care and other 
services.5,6 However, there is limited information on the 
extent which quality childbirth care is equitably distrib
uted—and how this may influence use of facility childbirth 
services by different populations. This paper shares up
dated results from a national facility assessment conducted 
in 2019 on the state of readiness to provide childbirth care, 
and it links these results with national household survey 
data to measure inequities in access and use of quality fa
cility childbirth services in Ethiopia. Specific aims of this 
study are (a) to assess the readiness of health facilities in 
Ethiopia to provide childbirth services, (b) describe varia
tions in geographic access to childbirth service-ready fa

cilities by population characteristics, and (c) evaluate the 
relationship between facility readiness and utilization of 
childbirth services in Ethiopia with a lens on equity. 

METHODS 
STUDY DESIGN AND PROCEDURES 

The study uses cross-sectional data collected between Sep
tember and December 2019 from a nationally representa
tive sample of households in Ethiopia linked to data from 
service delivery points (SDPs) serving those same areas. 
The study design and procedures for sampling, question
naire development, and survey implementation are de
scribed in detail in the study protocol, available else
where.19 Briefly, the household survey followed a 
multi-stage, stratified random sampling procedure. Strata 
were defined by region and urban-rural designation. Enu
meration areas (EAs) were then randomly selected from 
each stratum with a probability proportional to size. Within 
each EA, 35 households were randomly sampled from a 
household listing or census, and all women aged 15-49 
years who resided in selected households (or who slept in 
the household the previous night) were eligible to com
plete a questionnaire about reproductive, maternal, new
born, and child health (RMNCH) practices. All government 
health posts, health centers, and first level hospitals whose 
catchment area covers a sampled EA were eligible for the 
SDP survey; a subset of referral hospitals were also in
cluded. In addition, private sector SDPs located within the 
EA’s kebele—the lowest level administrative division in 
Ethiopia—were eligible to be assessed yet limited to a max
imum of three private SDPs randomly selected per EA. All 
interviews with household and SDP respondents were con
ducted face-to-face by a trained enumerator and entered 
into a smartphone using Open Data Kit (ODK) software. 
During field work, data were monitored daily by the data 
management team to track progress and identify potential 
data quality issues, including flagging missing or incom
plete forms and questions with high rates of non-response. 
When an error was suspected, the team communicated with 
the enumerator to confirm whether she entered the correct 
response so that few errors remain by the end of field work. 
The survey was administered as part of Performance 

Monitoring for Action Ethiopia (PMA-ET), a project im
plemented by the Addis Ababa University School of Public 
Health and the Johns Hopkins Bloomberg School of Public 
Health, and funded by the Bill & Melinda Gates Foundation 
[INV 009466]. PMA Ethiopia received ethical approval from 
Addis Ababa University, College of Health Sciences (AAU/
CHS) (Ref: AAUMF 01-008) and the Johns Hopkins Univer
sity Bloomberg School of Public Health (JHSPH) Institu
tional Review Board (FWA00000287). 

DATASET PREPARATION AND LINKING PROCEDURES 

A total of 534 (98.9%) hospitals, health centers, and health 
clinics completed the SDP survey. Our analytical sample 
consists of the 406 facilities among these that report pro
viding childbirth services. A total of 9,108 households 
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(98.4%) and 8,837 (98.5%) women aged 15-49 years com
pleted the household survey and female questionnaire, re
spectively. We linked households to health facilities using 
two data linking procedures: (a) administrative catchment 
area and (b) geographic proximity (Figures S1-S2  in the 
Online Supplementary Document  ). All SDP surveys in
clude a variable indicating which PMA-Ethiopia EAs fall 
within its catchment area, allowing for linkages between 
health facilities and households. In the first method, 
datasets were linked using this variable. All respondents 
were successfully matched with at least one health facility, 
and 84.6% linked to both a government hospital and gov
ernment health center as expected based on sampling pro
cedures (Table S1  in the Online Supplementary Docu  
ment). Respondents may not link to both facility types if 
one is no longer functional, does not offer childbirth ser
vices, did not respond to the survey, or if a health center 
was recently upgraded to a primary hospital (and no new 
health center was constructed). For the second linking 
method, we mapped SDP and household locations in Ar
cGIS and linked the household residence of female respon
dents aged 15-49 to the nearest government hospital and 
the nearest government health center offering childbirth 
services based on Euclidian distances. 
To better understand how the service environment 

varies by levels of urbanization, we added population den
sity data from WorldPop20 and calculated SDP proximity to 
cities with populations of at least 50,000 according to 2017 
projections by the Central Statistical Agency of Ethiopia.21 

Using this information, SDP locations were categorized as 
city, suburban, town, or rural according to classification 
guidelines endorsed by the UN Statistical Commission.22 

The World Geodetic System 1984 (WGS84) was used for the 
coordinate reference system and geographic datum. 

MEASUREMENT 

We calculated readiness scores for each health facility in 
the sample using a childbirth service readiness index de
veloped and validated in the Ethiopian healthcare setting, 
comprised of 44 items for health centers/clinics and 52 
items for hospitals (Table S2 in the Online Supplementary   
Document).23 Items included the availability of medicines, 
commodities, equipment, staff, and systems within the fa
cility to support childbirth care, and recent experience per
forming key maternal and newborn signal functions. The 
additional items for hospitals assess availability of neonatal 
intensive care, cesarean sections, and blood transfusion 
services not typically provided by lower-level facilities in 
Ethiopia’s tiered health care system. Of note, item selection 
for this validated readiness index was guided by the WHO 
Standards for improving quality of maternal and newborn care 
in health facilities and captures key readiness elements of 
the three “provision of care” standards (evidence-based 
practices, information systems, referral systems) and two 
“cross-cutting” standards (human resources, physical re
sources) in the WHO framework.24,25 

The availability of medicines, commodities, and equip
ment was visually confirmed by a trained PMA-ET enu
merator and, when relevant, equipment was assessed as 

functional or not. The head of the facility or designated au
thority reported on the availability of staff, systems, and 
performance of signal functions. Each item in the index was 
coded as 0 ‘no’ or 1 ‘yes’ to indicate whether the item was 
observed on the day of the assessment, whether the func
tion was reported as performed, or whether the system was 
reported as being in place. Items were then aggregated by 
summing the number of available items and dividing by the 
total number of possible items to compute a summary score 
ranging from 0 to 1. Each item was given equal weight. The 
few instances (<1%) where a response was missing or where 
interviewees responded ‘don’t know’ for any given item 
were coded to 0. To aid the interpretation of results, readi
ness scores were categorized in terciles—low (<0.75), mod
erate (0.75-0.89), and high (≥0.90)—for descriptive analy
ses or as a binary measure—service-ready (≥0.75) or not 
(<0.75)—for regression models. 

STATISTICAL ANALYSIS 

We calculated summary statistics for childbirth service 
readiness scores, separately for hospitals and health cen
ters/clinics. We also explored variation in the availability 
of individual items that comprise the readiness index and 
compared differences in readiness domain sub-scores using 
box plots. Readiness domains include (a) medicines and 
commodities for childbirth care, (b) equipment, supplies, 
and amenities, (c) staffing and systems for ensuring care 
quality and patient safety (e.g., performance monitoring 
team, maternal death reviews, emergency transport ), and 
(d) performance of maternal and newborn signal functions 
in the three months prior to the survey. 
We examined differences in childbirth readiness scores 

by the following facility characteristics: managing author
ity (i.e., public or private); region; urbanization (i.e., city, 
suburban, town, rural); deliveries in the last month; and 
availability of comprehensive RMNCH services (i.e., facility 
offers all of the following seven services: family planning, 
antenatal care, postnatal care, postabortion care, labora
tory testing, immunization services, and sick child care). 
For hospitals, we also examined differences by level of care 
(i.e., primary or secondary/tertiary); teaching hospital sta
tus; and number of cesarean sections in the last month. We 
estimated differences in mean childbirth readiness scores 
separately for hospitals and health centers/clinics, fitting 
resistant linear regression models to limit the influence of 
extreme values with bootstrapped standard errors to ac
count for skew and unequal variance. Postestimation com
mands predicted the marginal score means at the average 
of the covariates. We used bar graphs to visualize the dis
tribution of health facilities with high, moderate, or low 
readiness, by each of these facility characteristics. 
Next, we estimated the odds of a woman residing within 

5 and within 10 kilometers (km) of a facility with at least a 
moderate (i.e., 0.75 or higher) childbirth service readiness 
score, by population characteristics using univariable and 
multivariable logistic regression models. The 0.75 thresh
old was selected conservatively to approximate a minimum 
standard of readiness. Education, wealth, and place of res
idence were highly correlated; multivariable models exam
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ined the effects of socioeconomic variables (i.e., education 
and wealth) on the odds of residing within the designated 
distance of a service-ready facility after controlling for lo
cation (i.e., place of residence and region). These analyses 
were limited to government facilities, because use of pri
vate facilities for childbirth services is still relatively rare in 
Ethiopia outside the capital, Addis Ababa.26 

Lastly, we fit univariable and multivariable logistic re
gression models to assess the association between giving 
birth in a health facility based on the childbirth service 
readiness scores of nearby facilities. These analyses were 
limited to the sub-population of female respondents who 
gave birth in the two years preceding the survey (n=1,379). 
The multivariable models controlled for distance to the 
nearest facility, parity, age, education, wealth, religion, 
place of residence, and region; models were tested for mul
ticollinearity and adjusted as appropriate. For women who 
reside within 10 km of more than one government health 
facility, we defined the independent variable using the 
highest childbirth service readiness score among these fa
cilities; for women who reside further than 10 km from 
a government health facility, we defined the independent 
variable using the readiness score of the nearest. We used a 
10 km radius based on evidence that many women are will
ing to travel farther than the nearest health facility to ac
cess care, with typical distances of 7-10 km and sometimes 
farther reported in different Sub-Saharan African con
texts.27‑31 Use of a 10 km radius for linking household sur
vey and health facility data has also shown good agreement 
with exact matching techniques.32 Sensitivity analysis ran 
the same models using a 5 km radius. 
Analyses of linked household and SDP data were 

weighted to account for the complex survey design and 
variances adjusted using the Taylor linearization method to 
account for clustering within EAs. All analyses were con
ducted using Stata version 15.33 

PATIENT AND PUBLIC INVOLVEMENT 

Patients were not involved in the research. A Project Ad
visory Board, chaired by the Deputy Minister of Health, 
and composed of representatives from the Federal Ministry 
of Health, professional associations, multilateral organi
zations, non-governmental organizations, and donors pro
vided input during survey design and development. The 
Project Advisory Board advises PMA-Ethiopia on data 
analysis, utilization, and dissemination. 

RESULTS 

Of the 406 facilities providing childbirth services in the 
sample, the vast majority are managed by government en
tities: 96.3% of hospitals and 93.9% of health centers and 
clinics (Table S3  in the Online Supplementary Docu  
ment). Most hospitals are concentrated in towns (55.6%) 
or cities (36.9%), whereas health centers and clinics are 
more evenly distributed across rural areas (29.3%), towns 
(38.6%), and cities (26.4%). Among women responding to 
the survey (n=8,837), two-thirds (67.3%) reside in rural ar

eas and three-quarters (74.4%) have less than a secondary 
education. The majority of both women and facilities are 
located in the more populous regions of Oromiya, Amhara, 
and the Southern Nations, Nationalities, and Peoples’ Re
gion (SNNPR). 

READINESS OF FACILITIES OFFERING CHILDBIRTH 
SERVICES 

Hospitals had a median childbirth service readiness score 
of 0.92 (interquartile range, IQR: 0.88 to 0.96) (Figure 1 ,  
Table S4  in the Online Supplementary Document  ). The 
majority reported meeting all staffing requirements (i.e., 
skilled birth attendant on call 24-hours, at least one staff 
trained in anesthesia, adequate ratio of skilled health per
sonnel to delivery volume) and having all systems for en
suring care quality and patient safety. Most hospitals also 
report performance of all ten signal functions assessed with 
the readiness index in the three months prior to the survey; 
among those that did not, the least performed function was 
blood transfusion (Table S2  in the Online Supplemen 
tary Document ). Availability of medicines, equipment, and 
other supplies was generally high, although most hospitals 
lack at least a few items—most frequently chlorhexidine, 
benzathine benzylpenicillin, pulse oximeters, and incuba
tors. Minimal variation in readiness was seen across hos
pitals. However, both the hospital level (primary vs. sec
ondary/tertiary) and region showed small but significant 
correlations with service readiness (p=0.01 and p<0.05, re
spectively; Figure 2 , Table S5   in the Online Supplemen 
tary Document ). 
Relative to hospitals, health centers and clinics had a 

lower median childbirth service readiness score: 0.75 (IQR: 
0.66 to 0.84) (Figure 1 , Table S4   in the Online Supple 
mentary Document ). The weakest readiness domain was 
past performance of signal functions (Table S2  in the On
line Supplementary Document  ). Stockouts of medicines 
were common, with most health centers missing 5 or more 
of the 17 maternal and newborn health medicines assessed 
on the day of the survey. Additionally, more than one-third 
of health centers were missing a self-inflating bag and ap
propriately sized masks for neonatal resuscitation, and only 
half had access to an ambulance or vehicle on-site for emer
gency transportation. 
Readiness levels of health centers and clinics varied sig

nificantly based on facility characteristics (Figure 2 , Table   
S5 in the Online Supplementary Document  ). Mean ser
vice readiness scores were higher in facilities managed by 
government authorities (vs. private), health centers (vs. 
clinics), located in cities and suburban areas (vs. rural ar
eas), with higher monthly delivery volume (<25 vs. 50 or 
more deliveries), and with comprehensive (vs. not) RMNCH 
services (all p-values <0.05). Service readiness was highest 
for health centers and clinics located in Addis Ababa and 
lowest for those located in SNNPR and Oromiya. 
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Figure 1. Childbirth service readiness: overall score and domain sub-scores by facility types.            

Figure 2. Variation in childbirth service readiness by health facility characteristics.          
Acronyms: mo., month. SNNPR, Southern Nations, Nationalities, and Peoples’ Region. 
Notes: Among hospitals, 6 are private, 5 are located in Addis Ababa, and 8 are located in rural areas. SNNPR was subsequently divided into three regions: SNNPR, Sidama, and South 
West Ethiopia People’s Region (SWER); results are representative of political boundaries in September 2019. 
* Denotes small number (<10 observations) for sub-category. 

POPULATION ACCESS TO SERVICE-READY CHILDBIRTH 
FACILITIES 

Distance to childbirth services varied widely by women’s 
socioeconomic and geographic characteristics (Figure S3,   
Table S6  in the Online Supplementary Document  ). The 
median distance to the nearest government facility offering 

childbirth services was 2.91 km (95% confidence interval, 
CI: 2.34, 3.47). However, the median distance was approx
imately five times greater for rural women (4.68 km, 95% 
CI: 3.76 to 5.60) compared to urban (0.98 km, 95% CI: 0.72 
to 1.23) and for the poorest women (5.62 km, 95% CI: 4.34 
to 6.90) compared to the richest (0.98 km, 95% CI: 0.72 
to 1.24). These disparities were even greater for the dis
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tance to reach higher levels of care (i.e., hospitals) that of
fer comprehensive obstetric and newborn care (Table S7   
in the Online Supplementary Document  ). Across regions, 
women in Addis Ababa traveled the shortest distance to 
reach facility childbirth services and had access to multiple 
facilities, both hospitals and health centers, offering child
birth services within 10 km. 
Overall, 62% of women (95% CI: 56%-68%) resided 

within 10 km of a government facility that is “service-
ready” (i.e., had a childbirth service readiness score of at 
least 0.75), and 43% of women (95% CI: 37%-48%) resided 
within 5 km. The odds were significantly greater for women 
with higher levels of education, with greater wealth, and 
who reside in urban areas (Table 1 , Table S8   in the Online  
Supplementary Document ). All respondents in Addis 
Ababa resided within 5 km of a service-ready facility, and 
access to a service-ready facility was also better for respon
dents in Tigray and Amhara. After controlling for location 
(i.e., place of residence and region), women’s education and 
wealth remained significant predictors of access to a child
birth service-ready facility. Since residence in Addis Ababa 
perfectly predicted access to a service-ready facility, the 
multivariable model automatically dropped Addis Ababa 
residents. Sensitivity analyses checked whether this exclu
sion changed inferences for other covariates; wealth re
mained a strong predictor of access in the sensitivity analy
ses, whereas education had a weaker association (Table S9   
in the Online Supplementary Document  ). 

ASSOCIATION BETWEEN READINESS AND UTILIZATION 
OF CHILDBIRTH FACILITIES 

Among women who gave birth in the past two years 
(n=1,379), 33.8 (95% CI: 28.1, 40.1) percent delivered in a 
government health center, 15.6 (95% CI: 12.5, 19.3) percent 
in a government hospital, 3.6 (95% CI: 2.2, 5.7) percent in 
another type of health facility, and 47.0 (95% CI: 40.3, 53.8) 
percent did not deliver in a health facility (Figure 3 , Table   
S10 in the Online Supplementary Document  ). Delivering 
at a health facility was more common for women who lived 
within 10 km of a facility with a moderate or high readiness 
scores (vs. low), and for those who lived a shorter distance 
to the nearest facility. In unadjusted analyses, the odds of 
delivering in a health facility (vs. not a health facility) were 
1.33 (95% CI: 1.12-1.57) times greater for each 0.10-unit in
crease (on the 0-1 scale) in the readiness level of nearby 
childbirth facilities (p-value=0.001) (Table 2 ). Use of facil
ity childbirth services was also associated with distance to 
the nearest facility, parity, age group, education, wealth, re
ligion, place of residence, and region. The adjusted multi
variable model shows these variables partially account for 
the observed relationship, attenuating—but not eliminat
ing—the association between service readiness and use of 
facility childbirth services. After controlling for these co
variates, the adjusted odds of delivering in a health facil
ity were 1.23 (95% CI: 1.03, 1.48) times greater for each 
0.10-unit increase in the readiness level of nearby child
birth facilities (p-value=0.03). Sensitivity analysis showed 
similar odds of delivering in a health facility given the 
readiness levels of nearby facilities when using a 5 km ra

dius, compared to a 10 km radius, for determining the high
est score among nearby facilities (Table S11  in the Online  
Supplementary Document ). 

DISCUSSION 

Access to health facilities ready to provide safe, effective 
childbirth care varies widely for women in Ethiopia. Women 
residing in rural areas—who also tend to be poorer and have 
less formal education than their urban counterparts—must 
travel farther to reach a health facility that offers childbirth 
services, and those facilities are, on average, less prepared 
to offer care than the facilities serving mostly urban popu
lations. Women in urban areas can choose from a wider se
lection of nearby childbirth facilities of different levels as 
most of them reside within a few kilometers of both gov
ernment hospital(s) and health center(s). Consistent with 
greater access, a higher proportion of urban women deliver 
in health facilities, with roughly an equal proportion de
livering in hospitals relative to health centers. In contrast, 
most rural women deliver at home, and among those who 
deliver in a facility, nearly all do so in a health center—often 
the only facility offering childbirth care nearby. Together, 
the greater distances and lower readiness of facilities serv
ing predominantly rural and poor populations exacerbate 
inequities in access and use of quality childbirth care. 
Effective coverage of childbirth services (i.e., service use 

that results in positive health gains) relies on both supply 
and demand factors, namely the availability of quality care 
and service utilization.34,35 However, research that seeks 
to quantify the relationship between facility readiness and 
use of facility childbirth services has produced mixed re
sults.30,36‑40 Our findings are suggestive of a positive asso
ciation between readiness and use of facility childbirth ser
vices. This aligns with two previous studies conducted in 
Ethiopia36,37 and another in Zambia38 that found signifi
cant associations between readiness and use of childbirth 
services (p<0.05 across all studies). Related research on ser
vice use patterns and preferences similarly suggest readi
ness is an influential factor in determining where women 
deliver and their satisfaction with care.27‑29,31,41,42 How
ever, results from studies in Ghana and Malawi are less 
clear on this question.30,39,40 The studies in Ghana found 
some indication that readiness increased the odds of facil
ity birth, but the results were not significant in one study,30 

and in the other,40 varied based on the definition used. In 
Malawi, authors found no evidence of an association be
tween level of care and facility delivery.39 

The mixed evidence regarding the association between 
readiness and utilization may stem from differences in 
measuring readiness and criteria used for determining 
which facilities to include in analyses (e.g., the nearest fa
cility or all facilities within a specified distance of women’s 
residence).23,43‑45 It could also reflect true differences in 
preferences across contexts; in some contexts, women may 
prefer delivering at any facility, even if they perceive the 
facility as inadequately prepared, whereas in other con
texts, a home birth is preferrable to giving birth at a facility 
lacking the necessary staff, medicines, and equipment. Fi
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Table 1. Odds of residing within 10 km distance of a childbirth service-ready* government health facility by key                 
characteristics of catchment area population      

Unadjusted OR (95% CI) 
n=8,837 p-value 

Adjusted OR (95% CI)† 
n=7,990 p-value 

Highest level of education 

No education REF n/a REF n/a 

Primary 1.51 (1.23, 1.86) <0.001 1.25 (1.00, 1.56) 0.05 

Secondary or higher 3.37 (2.28, 4.98) <0.001 1.26 (0.83, 1.90) 0.28 

Wealth quintile 

Poorest 0.09 (0.04, 0.22) <0.001 0.35 (0.12, 1.01) 0.05 

Poor 0.10 (0.04, 0.22) <0.001 0.36 (0.14, 0.96) 0.04 

Middle 0.07 (0.03, 0.17) <0.001 0.26 (0.10, 0.67) 0.005 

Rich 0.13 (0.07, 0.26) <0.001 0.35 (0.18, 0.71) 0.004 

Richest REF n/a REF n/a 

Residence 

Rural REF n/a REF n/a 

Urban 7.51 (3.33, 16.95) <0.001 7.86 (3.34, 18.54) <0.001 

Region 

Tigray 7.43 (1.92, 28.81) 0.004 8.26 (1.95, 35.03) 0.004 

Amhara 3.09 (1.39, 6.87) 0.006 3.59 (1.46, 8.83) 0.005 

Oromiya REF n/a REF n/a 

SNNPR ‡ 1.20 (0.56, 2.57) 0.64 1.24 (0.51, 3.03) 0.63 

Addis Ababa † n/a n/a n/a n/a 

Other § 0.45 (0.24, 0.87) 0.018 0.28 (0.11, 0.73) 0.009 

Acronyms: SNNPR, Southern Nations, Nationalities, and Peoples’ Region. 
Notes: Derived using logistic regression, weighted to account for complex survey design and variance calculated using the Taylor linearization method to account for clustering 
within EAs. 
* “Service-ready” refers to a facility with a childbirth services readiness score of at least 0.75 on a 0-1 scale. 
† Adjusted for region and residence. Multivariable model excludes responses with missing values (n=4) and residents of Addis Ababa. All respondents residing in Addis Ababa had ac
cess to facility with a score of at least 0.75; since this perfectly predicts the outcome, they are automatically dropped from the multivariable model. 
‡ SNNPR was subsequently divided into three regions: SNNPR, Sidama, and South West Ethiopia People’s Region (SWER); results are representative of political boundaries in Sep
tember 2019. 
§ “Other” regions include Afar, Somali, Beninshangul-Gumuz, Gambella, Harari, and Dire Dawa. 

nally, the practice of bypassing childbirth care at the near
est facility provides another plausible explanation for the 
weaker than expected association between readiness and 
utilization observed in some contexts. Research has shown 
that women are willing to travel farther to access a higher-
level facility or a facility they perceive as offering better 
care.27‑31 Therefore, the readiness of nearby facilities may 
be more important in determining how far a woman travels 
to access care rather than whether she uses a facility or 
not for childbirth. A strength of our study is that we con
sider the broader service environment accessible to women 
rather than that at the nearest facility alone to analyze the 
relationship between facility readiness on service utiliza
tion. 
Over the past two decades, the Ethiopian government 

has devoted substantial resources to improve the acces
sibility and quality of maternal and newborn services in 
the public sector,13,14 and there is evidence of progress in 
these care process outcomes. A study by Croke et al. pro
vides evidence that the government’s health facility con
struction program led to an increase in use of childbirth 
services,46 and Beyene et al. found improvements over time 

in the readiness of Ethiopian hospitals to offer comprehen
sive obstetric services.47 However, our results suggest that 
progress, especially in lower-level facilities, has been un
even. While hospitals in Ethiopia demonstrate high levels 
of readiness to provide childbirth care, health centers have 
significant weaknesses with one out of every four health 
centers lacking more than one-third of the medicines, 
equipment, supplies, staff, and systems critical to providing 
quality childbirth care at their level. 
To improve provision of childbirth care at lower levels 

of the health system, we identify three priority areas for 
action based on our study findings. First, there is need to 
address the alarmingly high level of stock-outs of essen
tial medicines in health centers—in our study, calcium glu
conate, misoprostol, metronidazole, chlorhexidine, and er
gometrine were out of stock in approximately half of health 
centers. Common reasons for delays in refilling stock at 
health centers, as reported by staff surveyed for the 2016 
Ethiopian EmONC Assessment, include stock-outs at the 
central store, inadequate transportation to health facilities, 
and administrative difficulties.5 This points to the impor
tance of interventions to strengthen the country’s procure
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Figure 3. Place of delivery for most recent birth by characteristics of women aged 15-49 years with a birth in                   
preceding two years.    
Acronyms: SNNP, Southern Nations, Nationalities, and Peoples’ Region. 
Notes: Estimates weighted to account for complex survey design, and variance calculated using the Taylor linearization method to account for clustering within EAs. 
* Childbirth service readiness score of highest-scoring facility within 10 km of woman’s residence, or childbirth service readiness score of nearest health facility (if none within 10km). 
** SNNPR was subsequently divided into three regions: SNNPR, Sidama, and South West Ethiopia People’s Region (SWER); results are representative of political boundaries in September 
2019. 
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Table 2. Odds of delivering in a health facility by childbirth readiness score of nearby health facilities*, among                 
women aged 15-49 with a birth in the preceding two years            

OR (95% CI) 
n=1,379 p-value 

AOR (95% CI)† 
n= 1,378 p-value 

Childbirth readiness score 

Per 0.1-unit increase 1.33 (1.12, 1.57) 0.001 1.23 (1.03, 1.48) 0.03 

Distance to nearest facility 

<1 km REF n/a REF n/a 

1-2.9 km 0.41 (0.17, 1.03) 0.06 0.49 (0.17, 1.42) 0.19 

3-6.9 km 0.15 (0.06, 0.37) <0.001 0.22 (0.07, 0.68) 0.009 

7+ km 0.10 (0.04, 0.27) <0.001 0.16 (0.05, 0.54) 0.003 

Parity 

Multiparous (at least one previous birth‡) REF n/a REF n/a 

Nulliparous (no previous births‡) 3.52 (2.44, 5.07) <0.001 3.28 (1.87, 5.75) <0.001 

Age group 

15-19 0.85 (0.48, 1.49) 0.56 0.46 (0.20, 1.07) 0.07 

20-24 1.04 (0.69, 1.56) 0.87 0.76 (0.43, 1.34) 0.34 

25-29 REF n/a REF n/a 

30-34 0.54 (0.37, 0.79) 0.001 0.68 (0.42, 1.09) 0.11 

35-49 0.50 (0.33, 0.78) 0.002 0.77 (0.44, 1.34) 0.35 

Highest level of education 

No education 0.07 (0.03, 0.17) <0.001 0.37 (0.15, 0.89) 0.03 

Primary 0.14 (0.06, 0.32) <0.001 0.28 (0.11, 0.67) 0.005 

Secondary or higher REF n/a REF n/a 

Wealth quintile 

Poorest 0.01 (0.004, 0.03) <0.001 0.07 (0.02, 0.19) <0.001 

Poor 0.02 (0.01, 0.06) <0.001 0.15 (0.05, 0.43) 0.001 

Middle 0.02 (0.01, 0.07) <0.001 0.12 (0.04, 0.34) <0.001 

Rich 0.05 (0.02, 0.17) <0.001 0.21 (0.08, 0.57) 0.002 

Richest REF n/a REF n/a 

Religion 

Protestant 0.58 (0.32, 1.04) 0.07 0.59 (0.22, 1.59) 0.30 

Orthodox REF n/a REF n/a 

Muslim 0.46 (0.25, 0.85) 0.014 0.60 (0.28, 1.26) 0.17 

Other/No Religion 1.01 (0.30, 3.43) 0.98 1.27 (0.46, 3.48) 0.64 

Residence 

Rural REF n/a REF n/a 

Urban 13.43 (6.92, 26.07) <0.001 2.81 (1.18, 6.70) 0.02 

Region 

Tigray 4.90 (2.33, 10.30) <0.001 4.05 (1.71, 9.60) 0.002 

Amhara 1.38 (0.68, 2.79) 0.37 1.09 (0.38, 3.13) 0.87 

Oromiya REF n/a REF n/a 

SNNPR§ 1.22 (0.60, 2.48) 0.58 1.45 (0.58, 3.59) 0.42 

Addis Ababa 44.21 (9.83, 198.96) <0.001 1.72 (0.26, 11.38) 0.57 

Other ǁ 0.98 (0.32, 3.04) 0.98 1.02 (0.36, 2.89) 0.98 

Acronyms: AOR, adjusted odds ratio. OR, odds ratio. SNNPR, Southern Nations, Nationalities, and Peoples’ Region. 
Notes: Derived using design-based logistic regression, weighted to account for complex survey design and variance calculated using the Taylor linearization method to account for 
clustering within EAs. 
* Childbirth service readiness score of highest-scoring facility within 10 km of woman’s residence, or childbirth service readiness score of nearest health facility (if none within 
10km). 
† Adjusted for childbirth readiness score, distance to nearest facility, parity, age, education, wealth, religion, place of residence, and region, with the following exceptions due to mul
ticollinearity. Wealth and residence are highly correlated; therefore, AOR for residence are derived using a multivariable model with all covariates except wealth, and vice versa. Mul
tivariable model run using complete cases. One response is missing for highest level of education (n=1). 
‡ Parity refers to the number of births prior to the index birth considered in this analysis. Nulliparous refers to individuals with no previous births prior to the index birth (i.e., this is 
their first birth). 
§ SNNPR was subsequently divided into three regions: SNNPR, Sidama, and South West Ethiopia People’s Region (SWER); results are representative of political boundaries in Sep
tember 2019. 
ǁ “Other” regions include Afar, Somali, Beninshangul-Gumuz, Gambella, Harari, and Dire Dawa. 
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ment and supply chain systems. Second, many health cen
ters have limited experience managing labor and delivery 
complications, with recent performance of key obstetric 
and newborn functions being the lowest-scoring readiness 
domain. Simulation training can be a powerful strategy to 
strengthen capabilities of clinical teams, particularly in set
tings where delivery volume is low and providers see few 
cases with complications.48 Finally, our study highlights 
the need to strengthen referral systems to risk-appropriate 
care for women presenting at ill-equipped lower-level fa
cilities. We found that only half of health centers have ac
cess to a functional ambulance or car on-site for emergency 
transportation of such women. 

STRENGTHS AND LIMITATIONS 

A strength of this study is the use of a comprehensive 
measure of childbirth readiness aligned with the WHO’s 
quality of maternal and newborn care standards23—these 
standards were developed through an extensive literature 
review and expert consultations.24,25 In contrast, previous 
studies use conventional readiness indices comprised of 
fewer items and prone to artificially high scores that mask 
deficiencies that would be apparent if more comprehensive 
criteria were used.23 Another strength of the study is that 
linkages between female respondents sampled for the 
household survey and the surveyed health facilities were 
deliberately built into the study design.19 Most other stud
ies using linked household and facility data rely on two in
dependent surveys administered at different times and us
ing distinct sampling procedures. 
Our study also has limitations. First, generation of a 

household wealth index is complicated by the distribution 
of wealth in Ethiopia. Compared to rural households, urban 
households tend to have a greater number of the assets 
used to generate the wealth index. Thus, the index tends to 
categorize most urban households in the wealthiest quin
tile and does a poor job of differentiating between relative 
levels of wealth in urban areas. This may explain why we 
only find significant results when comparing the richest 
quintile with all others and little differences between the 
poorest four quintiles. Second, we use straight-line distance 
for the 10 km buffer that determines which health facilities 
to classify as “accessible” to women. Straight-line distance 
does not account for geographic barriers, such as rivers or 
difficult terrain, that may impede access, and does not con
sider access to transportation and the actual time required 
to reach a facility. As a result, our findings may overesti
mate access for women residing in rural areas where travel
ing even short distances may be complicated by rough ter
rain and limited transportation options. A third limitation 
is the use of government health facilities rather than all 
health facilities in the areas where women were sampled 
for household surveys. We analyze access to public sector 
hospitals and health centers based on government-defined 
catchment areas, but some women may use private facili
ties or public facilities outside of their assigned catchment 
area. We would not expect this limitation to substantially 
alter results given the limited use of private childbirth facil
ities outside of Addis Ababa and their overall limited avail

ability outside of dense urban centers. However, access to 
service-ready facilities in dense urban areas may be bet
ter than measured in this study and, by implication, urban-
rural disparities may be greater than reported here. Finally, 
we measure service utilization based on the most recent 
birth reported by women within the past two years, whereas 
facility readiness is measured on the day the survey is ad
ministered. Since readiness may change over time, this dif
ference in timeframes limits the strength of the inferences 
we can make about the relationship between readiness and 
utilization. 

CONCLUSIONS 

In Ethiopia, access to service-ready childbirth care is not 
equal for all women. Women in rural areas, and those who 
are poor, must travel farther to reach a facility providing 
childbirth services, and the nearest facilities serving these 
women tend to be less prepared to provide care. Achieving 
equitable access to quality childbirth care will require more 
than the construction of health facilities in underserved 
areas. Continued investments to strengthen procurement 
and supply chains, referral capacity, and competencies of 
healthcare workers are required. These investments are im
portant to improve facility preparedness to offer safe, qual
ity care and may also encourage greater use of facility 
childbirth services. 
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