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Background. Maternal mortality is unacceptably high. About 295,000 women died during and following pregnancy and childbirth
in 2017.+e vast majority of these deaths (94%) occurred in low-resource settings, and most could have been prevented.Methods.
+is research is based on a cross-sectional study using 2016 EDHS data.+e analysis included 7,590 women who had given birth in
the five years prior to the survey. Clusters with high and low hot spots with institutional delivery were found using SatScan spatial
statistical analysis. A multilevel multivariable mixed-effect logistic regression was utilized to discover characteristics associated
with institutional delivery. Result. In this study, 33.25% of women who gave birth in the last 5 years preceding the survey delivered
their babies at health institutions. +e finding also indicated that the spatial distribution of institutional delivery was nonrandom
in the country. Variables achieving statically significant association with utilization of institutional delivery were as follows: at the
individual level, richness (AOR� 2.18, 95%CI: 1.39–3.41), higher education (AOR� 3.89, 95%CI: 1.51–10.01), a number of
antenatal care visits of four and above (AOR� 6.57, 95%CI: 4.83–8.94), and parity of more than two children (AOR� 0.48, 95%CI:
0.34–0.68); at the community level, higher education (AOR� 1.70, 95%CI: 1.22–2.36) and urban residence (AOR� 5.30, 95%CI:
3.10–9.06) were variables that had achieved statically significant association for utilization of institutional delivery. Conclusions.
+is study identified a spatial cluster of institutional delivery with the Somali and Afar region having low utilization rates and
Addis Ababa and Tigray regions having the highest utilization rates. +e significant individual factors associated with institution
delivery were woman antenatal care visits, household wealth index, maternal education, and parity, and the significant community
ones were region, place of residence, and educational status. +erefore, to maximize health facility delivery in Ethiopia, the
predictors of institutional delivery identified in this study should be given more attention by governmental and
nongovernmental stakeholders.

1. Background

Maternal mortality is one of the major challenges in Africa,
and its disparity between developing and developed coun-
tries is very high. +e maternal mortality rate in developing
regions is 15 times higher than that in developed regions.
Developing countries including Ethiopia have the highest
maternal mortality rate in the world with an average of 500
maternal deaths per 100,000 live births (Central Statistical
Agency (CSA)) [1].

Maternal mortality is unacceptably high. About 295,000
women died during and following pregnancy and childbirth
in 2017. +e vast majority of these deaths (94%) occurred in
low-resource settings, and most could have been prevented
[2].

Almost three-fourths of deliveries were assisted by
skilled professionals globally, and only half, less than half,
and one-fourth of deliveries in Africa, sub-Saharan Africa,
and Ethiopia were assisted by a skilled health professional in
2015 [3].
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Regardless of the Ethiopian government’s efforts to
increase health service facilities and promote institution-
based delivery providing in the country, a predicted per-
centage of births of 85% still take place at home [3, 4].

Maternal death is one of the causes of personal and social
distress in families, because women have major tasks in most
family problems, such as raising children, and have a major
role in society [5].

+e MMR was 673 per 100,000 live births in 2005 [6],
676 per 100,000 live births in 2011 [7], and 412 per 100,000
live births in 2016.

To ensure that every baby is delivered in a healthcare
facility with the assistance of a professional healthcare at-
tendant is one essential method for minimizing maternal
morbidity and mortality. To prevent maternal mortality, the
most effective method for low-income nations is to promote
birthing at healthcare institutions with referral capability, as
timely management and treatment can mean the difference
between life and death [8].

In Ethiopia, just like most developing countries, only
15% of births are delivered at a health facility despite more
than 40% of pregnant women having at least one antenatal
care visit during pregnancy [9].

Furthermore, according to the 2005 EDHS, the ma-
jority of home births occur in unsanitary conditions,
whereas just 6% occur in health institutions and are helped
by skilled staff [10]. Formerly, there were studies con-
ducted to identify the determinants of institutional de-
livery among women of reproductive age [11]. Despite the
fact that institutional delivery is low in Ethiopia, there have
been few studies on the determinants of spatial distribu-
tion that have not taken into account the hierarchical and
cluster nature of institutional delivery. Identifying the
factors and distribution of institutional delivery in space is
very crucial for increasing delivery of mothers at health-
care facilities and to provide geographic-based evidence
for decision-makers to formulate appropriate plans.
+erefore, the current study objective is to explore the
spatial distribution and associated factors of institutional
delivery in Ethiopia among reproductive-age women,
using advanced level modeling.

2. Methods

2.1. Study Design and Period. Secondary data analysis was
carried out using the EDHS data of 2016, from January 18 to
June 27, 2016.

2.2. Study Area. +e study was conducted in Ethiopia lat-
itude and longitude of 8°00 N and 38°00 E, situated at the
eastern Horn of Africa. +e country covers 1.1 million
square kilometers and has a great geographical diversity,
which ranges from 4,550 meters above sea level down to the
Afar depression to 110 meters below sea level. +ere are nine
regional states and two city administrations subdivided into
68 zones, 817 districts, and 16,253 kebeles (lowest local
administrative units in the administrative structure of the
country). +e analysis included 7,590 reproductive-age

women who had given birth in the five years prior to the
survey.

2.3. Source Population. Source population consisted of all
reproductive women aged 15–49 years in Ethiopia who gave
birth in the last 5 years preceding the survey.

2.3.1. Study Population. Study population consisted of all
women aged 15 to 49 years in the selected enumeration areas
who gave at least one birth in the last 5 years preceding the
survey.

2.4. Inclusion and Exclusion Criteria

2.4.1. Inclusion Criteria. All women who gave birth in the
past 5 years before the survey in the selected enumeration
areas were included.

2.4.2. Exclusion Criteria. Women with unknown places of
delivery out of the geographical positioning system were
excluded.

2.5. Sample Size Estimation. In the 2016 Ethiopia Demo-
graphic and Health Survey (EDHS), 15,683 women aged 15
to 49 were interviewed; 7,590 women had given birth in the
five years prior to the interview.

2.6. Sampling Procedures. Administratively, regions in
Ethiopia are divided into zones, and zones are divided into
administrative units called woredas. Each woreda is further
subdivided into the lowest administrative units, called
kebeles. During the 2007 census, each kebele was subdivided
into census enumeration areas (EAs), which were conve-
nient for the implementation of the census. A stratified two-
stage cluster sampling procedure was employed where EA is
the sampling unit for the first stage and households for the
second stage. In 2016 EDHS, a total of 645 EAs (202 in urban
areas and 443 in rural areas) were selected with probability
proportional to EA size (based on the 2007 housing and
population census) and with independent selection in each
sampling stratum. +ere were 7,590 women among the
18,060 households.

2.7. Study Variables

2.7.1. Dependent Variable. +e dependent variable is in-
stitutional delivery (yes or no).

2.7.2. Independent Variables

(1) Individual-Level Institutional Variables

Sociodemographic factors

Age at first birth
Husband’s education
Religion
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Residence
Maternal education
Wealth index
Maternal age
Marital status

Obstetrics factors

Antenatal care service
Parity
Birth order

(2) Community-level institutional variables

Region (pastoralist, agrarian, and city)
Place of residence
Community-level poverty
Community-level education

2.8. Operational Definition

2.8.1. Institutional Delivery. +e major response variable in
this study was institutional delivery, whether women have had
a live birth recently or not. +e EDHS place of delivery was
measured by questioning women, “Where did you give birth?”
+e answer was assigned the code “1” if the mother gave birth
in a hospital (governmental or nongovernmental health center)
and “0” if the woman gave birth somewhere else.

2.8.2. Antenatal Care Utilization. At least one visit was
made to ANC.

2.8.3. Community. According to the EDHS data, the pri-
mary sample unit is defined. Individual-level data were
aggregated to produce community-level variables, which
were calculated using averages of the proportion of women
in each category of a given variable based on national
median values. +e values have been gathered and sorted
into groupings [12].

2.8.4. Community Poverty. +e proportion of women in the
community who live in the lower (poor) and higher (rich)
quintiles of the wealth index is classified as high (proportion
of women greater than the median national value) or low
(proportion of women less than the median national value).

2.8.5. Community Education. +e proportion of women in
the community who primary and secondary, categorized as
high (proportion of women greater than median national
value) whereas low (proportion of women below-median
national value).

2.8.6. Region. +e 11 regions of Ethiopia, which are de-
lineated for administrative purposes, were categorized into
three contextual regions: pastoralist (Afar, Gambella,
Benishangul-Gumuz, and Somali); agrarian (Amhara,
Tigray, Oromia, and SNNPR); and city (AA, Dire Dawa, and

Harari) defined based on the living conditions of their
population [13].

2.9. Data Collection and Quality Assurance

2.9.1. Data Source. Data were obtained from the nationally
representative 2016 Ethiopia Demographic and Health
Survey (EDHS) which used a two-stage cluster sampling
design with rural-urban regions as strata. Approval letter for
the use of this data was gained from the MEASURE DHS.

2.10. Data Analysis. First, data were extracted and cleaned
by Stata version 14.1. Amultilevel logistic regression analysis
technique was employed in this study to account for the
hierarchal structure of the DHS data and the binary response
of the outcome variable. Bivariate multilevel logistic re-
gression analysis was performed to estimate the crude odds
ratios at 95% confidence interval, and those variables which
were statistically significant were considered in the multi-
variate analysis. Finally, multivariate multilevel logistic re-
gression analysis was performed to estimate the adjusted
odds ratios and to estimate the extent of random variations
between communities. In the multilevel models, the fixed
effects (measures of association) estimate the association
between the likelihood of institutional delivery and the
individual- and community-level factors and were expressed
as odds ratio with their 95% confidence intervals. +e

Table 1: Sample characteristics of women aged 15–49 who had
their most recent live birth in the five years preceding the survey,
2016 EDHS.

Variables Frequency Percent
Household wealth index

Poorest 1,651 21.76
Poorer 1,654 21.79
Middle 1,588 20.93
Richer 1,426 18.80
Richest 1,269 16.72

Place of residence
Urban 968.85 12.77
Rural 6,620.62 87.23

Mothers age in years
15–24 years 1,803.98 23.77
25–34 years 2,165.28 28.53
35–49 years 3,620.49 47.70

Maternal educational status
No education 4,791.00 63.12
Primary education 2,149.63 28.32
Secondary education 419.61 5.53
Higher education 229.51 3.02

Religion
Orthodox 2,882.10 37.97
Catholic 71.48 0.94
Muslim 1,651.41 21.76
Protestant 2,824.01 37.21
Others 160.74 2.12

Maternal working status
Not working 5,417.66 71.38
Working 2,172.11 28.62
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random effects are the measures of variation in institutional
delivery across communities expressed as intracluster cor-
relation coefficient (ICC) and proportional change in var-
iance (PCV).

Model comparison was conducted by using the log-
likelihood ratio test, and the model with the maximum LLR
was selected as a better-fitted model. A geographical in-
formation system (ArcGIS version 10.6) and spatial SatScan
were used to analyze spatial data.

2.10.1. Spatial Autocorrelation Analysis. +e spatial auto-
correlation (Global Moran’s I) statistic measures were used
to determine whether the institutional delivery patterns in
the study area are dispersed, clustered, or randomly dis-
tributed. When Moran’s I values near 1 indicate that in-
stitutional delivery is randomly distributed, whereas
Moran's I values near +1 indicate that institutional delivery
is clustered distributed. A statistically significant Moran’s I
(p< 0.05) leads to rejection of the null hypothesis and in-
dicates the presence of spatial autocorrelation. Local Mor-
an’s I will be used to investigate the local level cluster
locations of institutional delivery. Local Moran’s I measures
whether there were positively correlated (high-high and low-
low) clusters or negatively correlated (high-low and low-
high) clusters of high values (high-high) or low values (low-
low). It also measures an outlier in which high value is
surrounded primarily by low values, and an outlier in which
a low value is surrounded primarily by high values. Value for
“I” indicated that a case is surrounded by cases with dis-
similar values; this case is an outlier.

2.11. Hot Spot Analysis (Getis-Ord Gi∗ Statistic).
Getis-Ord Gi∗ statistics were computed to measure how
spatial autocorrelation varies over the study location by
calculating Gi∗ statistic for each area.+e z-score is computed
to determine the statistical significance of clustering, and the
p-value computed for the significance.+e p-value associated
with a 95% confidence level is 0.05. If the z-score is between

−1.96 and +1.96, the p-value will be larger than 0.05, and the
null hypothesis cannot be rejected; the pattern exhibited could
very likely be the result of random spatial processes. If the z-
score falls outside the range, the observed spatial pattern is
probably too unusual to be the result of random chance, and
the p-value will be too small to reflect this. In this case, it is
possible to reject the null hypothesis and proceed with fig-
uring out what might be causing the statistically significant
spatial pattern in the data. Statistical output with high Gi∗
indicates “hot spot” whereas low Gi∗ means a cold spot.

+is study identified a spatial cluster of institutional
delivery, with Somali and Afar region having low utilization
rates and Addis Ababa and Tigray regions having the highest
utilization rates.

2.11.1. Incremental Analysis. Incremental spatial autocor-
relation measures spatial autocorrelation for a series of
distances and optionally creates a line graph of those dis-
tances and their corresponding z-scores. Statistically sig-
nificant peak z-scores indicate distances where spatial
processes promoting clustering are most pronounced. +ese
peak distances are often appropriate values for tools with a
Distance Band or Distance Radius parameter.

2.11.2. Incremental Spatial Autocorrelation. +e incre-
mental spatial autocorrelation of institutional delivery uti-
lization showed that the maximum peak, where the spatial
clustering is highly significant at a distance of 151,366.65
meters, has a corresponding z-score of 25.53 (p-value <0.01).

2.12. Ethical Consideration. Ethical clearance was obtained
from the Institutional Review Board (IRB) of the Institute of
Public Health, College of Medicine and Health Sciences,
University of Gondar.+e survey data was received from the
MEASURE DHS International Program which authorized
the datasets. All the data used in this study are publicly
available, aggregated secondary data with no personal
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Figure 1: Regional prevalence of institutional delivery (source: shape file from Central Statistical Agency, 2016).
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identifying information that can be linked to particular
individuals, communities, or study participants. Confiden-
tiality of data was maintained anonymously.

3. Results

3.1. Sociodemographic Characteristics of Study Participants.
In this study, a total of 7,590 women having their most
recent birth in the five years preceding the 2016 EDHS
survey were included in the analysis. +irty-three
percent of live births in the 5 years before the survey
were delivered in a health facility. About one-fourth
(24%) of participants were 15–24 years old, almost
ninety percent (87%; 6,620) were rural residents, and
the majority of women who participated in the survey
were Orthodox Christians. Regarding the educational
status of the participants, 4,791 (63%) have no

education, and 1,654 (22%) were in the poorer wealth
quintile (see Table 1).

3.2. Prevalence of Institutional Delivery across Regions.
+e prevalence of institutional delivery utilization varies
across the regions of the country. +e highest and the lowest
prevalence were observed in Addis Ababa (96%) and Afar
(19.0%) regions, respectively (Figure 1).

3.3. Spatial Analysis of the Geographic Information System

3.3.1. Incremental Analysis. Incremental spatial autocorre-
lation measures spatial autocorrelation for a series of dis-
tances and optionally creates a line graph of those distances
and their corresponding z-scores. Statistically significant
peak z-scores indicate distances where spatial processes

Spatial Autocorrelation Report

Moran’s Index: 0.422377
Z-score: 25.693636

p-value: 0.000000

Significance Level
(p-value)

Critical Value
(z-score)

0.01 <-2.58

> 2.58

-2.58 – -1.96
-1.96 – -1.65
-1.65 – 1.65
1.65 – 1.96
1.96 – 2.58

0.01

Significant

Dispersed

Given the z-score of 25.6936357777, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.

Random Clustered
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0.05
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Figure 2: Spatial autocorrelation for distribution of institutional delivery in Ethiopia, 2016 (source: shape file from CSA, 2013, done using
ArcGIS version 10.6).
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promoting clustering are most pronounced. +ese peak
distances are often appropriate values for tools with a
Distance Band or Distance Radius parameter.

3.3.2. Spatial Autocorrelation Report. Spatial autocorrela-
tion in GIS helps understand the degree to which one
object is similar to other nearby objects and measures how
much close objects are comparable with other close ob-
jects. Analysis of institutional delivery spatial autocor-
relation by Global Moran’s I, with values of dispersed
(Moran’s I close to 1), random (0), or clustered (Moran’s I
close to +1). +en, the Global Moran’s I values in our
study were 0.42 (P-value 0.001), indicating that there was
significant clustering of institutional delivery in the study
area. +e clustered patterns on the right show that more
distribution occurred in the study area. +e bright red and
blue colors (to the end tails) indicate an increased sig-
nificance level (Figure 2).

3.4. Hot Spot Analysis of Institutional Delivery across Regions
of Ethiopia. +e red color indicates significant areas (clus-
ters of institutional delivery), whereas blue color shows
significant home delivery areas based on the hot spot and
cold spot analysis. When the z-score increases in both di-
rections (+/), its significance level also increases. Positive z-

score shows place of high utilization of institutional delivery,
and negative z-score shows a place of low institutional
delivery (risk of home delivery) across regions such as Afar,
Somali, Benishangul-Gumuz, and west Oromia (Figure 3).

3.4.1. Cluster and Outlier of Institutional Delivery across
Regions

High-Cluster indicated that high rates of institutional
delivery women’s surrounded by similar characteris-
tics, found regions of Addis Ababa, East Tigray, Dire
Dawa, and Harari
High-cluster indicated high rates of institutional de-
livery women, which is found in the Amhara and West
Oromia regions surrounded by low rates of institu-
tional delivery women.
Low-Outlier indicated that low distribution of insti-
tutional delivery surrounded by the high distribution of
institutional delivery found regions of Central Tigray,
Dire Dawa, and Oromia
Low-Cluster indicated that low distribution of insti-
tutional delivery surrounded by similar characteristics.
Found regions of Afar, Somali, Central Amhara, and
Benishangul-Gumuz (Figure 4).

3.4.2. Spatial Interpolation across the Regions of Ethiopia,
EDHS 2016. +e map is made up of continuous images
interpolated using the Kriging interpolation method, which
predicts unknown values at other locations. +e red color
denoted a high likelihood of institutional delivery utilization.
Addis Abeba, Tigray, Dire Dawa, Harari, and Gambella
regions were found. Green color predicted a low proportion
of institutional delivery utilization. +e regions of central
and northern Afar, eastern Somalia, Benishangul-Gumuz,
and the eastern part of Oromia were found (Figure 5).

3.5. Determinants of Institutional Delivery

3.5.1. Effect of Individual Women Characteristics on the Place
of Delivery. Women who had primary, secondary, and
higher education were, respectively, 1.44 times (AOR (95%
CI)� 1.40 (1.11–1.77)), 3.25 times (AOR (95% CI)� 3.25
(2.03–5.19)), and 3.98 times (AOR (95% CI)� 3.98
(1.51–10.01)) more likely to give birth at a health facility as
compared to those with no education.

Women who are poorer and richest were, respec-
tively, 1.46 times (AOR (95% CI) � 1.46 (1.03–2.09)) and
2.18 times (AOR (95% CI) � 2.18 (1.39–3.41)) more likely
to give birth at a health facility than women who are
poorest.

Women who had more than one and more than four
antenatal care visits were, respectively, 3.75 times (AOR
(95% CI)� 3.75 (2.76–5.10)) and 6.57 times (AOR (95%
CI)� 6.57 (4.83–8.94)) more likely to give birth in health
institutions than women who did not have any antenatal
care visits.

Hot Spot Analysis Of Institutional Delivery across region of Ethiopia

GiZ Score Fixed 121760
-4.100239 – -3.014299 -3.014298 – -2.139081 -2.139080 – -1.224976
-1.224975 – 0.023553 0.023554 – 1.620580 1.620581 – 3.860605
3.860606 – 9.272945

350 Kilometers0 87.5 175

N

E

S

W

Figure 3: Hot spot analysis of institutional delivery in Ethiopia,
EDHS 2016 (source: shape file from CSA, 2013, done using ArcGIS
version 10.6).
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Regarding parity, women who had 2–4 children (52%)
(AOR (95% CI)� 0.48 (0.34–0.68)) were less likely to deliver
their babies at a health facility as compared to women who
had one child. +e study aimed to show if the characteristics
of the clusters in which women lived would have an effect on
their decision about the place of delivery. As for the place of
residence, urban clusters had more odds of having a 5.30
times higher proportion of women giving birth at institu-
tions (AOR (95% CI)� 5.30 (3.10–9.06)) in the community.
Chance of institutional delivery in communities with a high
proportion of educated women was 70% higher
(AOR� 1.70; 95% CI� 1.70 (1.22–2.36)) as compared to
communities with a low proportion of educated women.

+e odds of health facility delivery among women living
in pastoralist community is reduced by 70% (AOR� 0.30;
95% CI� 0.30 (0.19–0.48)), and similarly women living
agrarian community had 55% (AOR� 0.45; 95% CI� 0.45
(0.30–0.69)) reduction in delivery at a health facility as
compared with women in city communities (see Table 2).

3.5.2. Random Effect and Model Comparison Parameters.
In the null model, about 63% of the total variation in in-
stitutional delivery occurred at the community level and is

attributable to the community-level factors. +e highest
MOR value (9.45) in the null model revealed there was a
variation of institutional delivery between clusters. Fur-
thermore, the highest (82.63%) PCV in the final model
(Model 4) indicates that 82.63% of the variation in insti-
tutional delivery across communities was explained by both
individual- and community-level factors. +e model fitness
was checked using the log-likelihood ratio, and the model
with the lowest log-likelihood ratio (Model 4) was the best-
fitted model (see Tables 3 and 4).

4. Discussion

+is study aimed to explore the spatial distribution and
associated factors of institutional delivery among women
aged 15–49 years: the case of EDHS 2016 data. In this study,
the prevalence of institutional delivery utilization was
33.25%. +is result is lower than the results from India
(84.9%) [14] and Tanzania (74.5%) [15] but higher than
findings from the southeast part of Ethiopia (12.3%) [16] and
Northwest Ethiopia (12.1%) [17]. Our findings show that the
proportion of institutional delivery varies across the regions
of the country. +e highest and the lowest prevalence were
observed in Addis Ababa (96%) and Afar (19.0%) regions,

N
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W

Cluster outlier of institutional delivery across region of Ethiopia

Not Significant High - Cluster
Low - Cluster

High - Outlier
Low - Outlier

460 Kilometers0 115 230

Figure 4: Cluster and outlier of institutional delivery in Ethiopia, 2016 (source: shape file from CSA, 2013, done using ArcGIS version 10.6).
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respectively. +e lowest rate of institutional delivery was due
to a lack of education and access to a maternal health de-
livery facility.

+e geographical information system (GIS) analysis
indicates that the spatial distribution of institutional delivery
was nonrandom in the country. +e Global Moran’s I values
of our findings are 0.42 (p-value <0.001) indicating that
there was statistically significant clustering of institutional
delivery in the study area. And cold spot also shows areas of
low institutional delivery were found in Afar, Somali, and
Benishangul-Gumuz regions. In addition, interpolation
predicted that regions with a low proportion of institutional
delivery are central and northern part of Afar, eastern So-
mali, and Benishangul-Gumuz and eastern part of Oromia.
Generally, the above GIS spatial report shows that regions
with low institutional delivery are Afar, Somali, Benishan-
gul-Gumuz, and eastern part of Oromia. +is is due to a lack
of access to media exposure and transport system in addition
to having poor infrastructure for the utilization of institu-
tional delivery service.

Regarding the determinants of institutional delivery, the
wealth index is a significant predictor of institutional de-
livery. +e odds of giving birth at health institutions among
mothers who are poorer and richest were 1.46 and 2.18

times, respectively, higher as compared to the poorest ones.
+is result is similar to those of the studies done in Ban-
gladesh, Malawi Jacob, and Tigray (northern part of
Ethiopia) [18–20].

+is might be related to the costs needed to access
healthcare services. Women’s education is positively as-
sociated with institutional delivery in Ethiopia. +e odds
of giving birth at health institutions among mothers who
had primary education, secondary education, and higher
educational level were 1.40, 3.25, and 3.9 times higher as
compared to uneducated women. +is result is also
similar to those of the studies done in Ethiopia in Bahir
Dar city, in Bangladesh, and Pakistan. +is might be due
to educated women’s awareness about the risk of home
delivery and the importance of maternal health services
[21–23].

+e number of antenatal care visits is positively asso-
ciated with health facility delivery. Mothers who had 1–3 and
4 and above ANC visits were 3.75 and 6.57 times more likely
to deliver at a health facility, respectively, as compared to
mothers with no ANC visits. +is finding is consistent with
the studies done in Northwest Ethiopia, Somali regional
states, and India. +e reason might be that those women
attending antenatal care will be counseled about the im-
portance of institutional delivery and birth preparedness
plan [24–26].

Parity was another important predictor of institutional
delivery. +e odds of delivery at a health facility among
mothers who had a number of living children of 2–4 were
reduced by 52% as compared to those who had only one
child. +is finding is consistent with the study conducted in
Pakistan and Rural Tanzania. +e reason is that women who
deliver their first child without any problemmight think that
they will not face difficulty in delivering their second baby
and they may not also find a person who cares for their first
child at home while they are at the health institution for
delivery [21, 27–36].

Spatial interpolation of institutional delivery in Ethiopia, 2016

Kriging_Shee51.tif
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0.057191338 – 0.209994309 0.209994309 – 0.337330118
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0.682955885 – 0.984923661

N
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Figure 5: Spatial interpolation of institutional delivery areas across
regions in Ethiopia, 2016 (source: shape file from CSA, 2013, done
using ArcGIS version 10.6).

Table 2: Sample characteristics of community level of women aged
15–49 who had their most recent live birth in the five years pre-
ceding the survey, 2016 EDHS.

Variables Community frequency (total:
7,590 women)

Percent
(%)

Place of residence
Urban 968.85 12.77
Rural 6,620.62 87.23

Regions
Pastoralist 441.26 5.81
Agrarian 6,899.47 90.90
City 249.03 3.28

Community education
Lower
education 3,743.97 49.33

Higher
education 3,845.79 50.67

Community poverty
Lower poverty 4,643.17 61.18
Higher
poverty 2,946.59 38.82

8 Obstetrics and Gynecology International



Communities with a high proportion of educated
women had a 70% higher chance of institutional delivery as
compared to communities with a low proportion of edu-
cated women. +is study is consistent with a study done in
six African countries [37].

+e reason might be that the community factor of ed-
ucation could influence women’s overall empowerment,
enhancing their ability to access information and easily
absorb health messages through the media and health
professionals. +ese could collectively influence mothers’

Table 3: Model comparison using parameters (community-level factors, individual-level factors, and null model for 2016 EDHS).

Variables fixed effect Model 1 Model 2 AOR (95% CI) Model 3 AOR (95% CI) Model 4 AOR (95% CI)
Maternal age
15–24 years® 1 1
25–34 years 0.83 (0.61–1.12) 1.31 (0.76–2.27)
35–49 years 0.98 (0.68–1.43) 0.91 (0.60–1.39)

Maternal educational
No education® 1 1
Primary 1.52 (1.21–1.92) 1.40 (1.11–1.77)∗
Secondary 3.83 (2.49–6.04) 3.25 (2.03–5.19)∗
Higher 5.41 (2.14–13.4) 3.89 (1.51–10.01)∗

Wealth index
Poorest® 1 1
Poorer 1.59 (1.12–2.27) 1.46 (1.03–2.09)∗
Middle 1.53 (1.11–2.16) 1.39 (0.99–1.95)
Richer 1.60 (1.12–2.40) 1.39 (0.95–2.05)
Richest 4.50 (3.18–7.26) 2.18 (1.39–3.41)∗

Antenatal care visit
0® 1 1
1–3 3.84 (2.83–5.21) 3.75 (2.76–5.10)∗
4 and above 7.02 (5.18–9.51) 6.57 (4.83–8.94)∗∗

Birth order
6 and above® 1 1
1–3 1.44 (0.84–2.48) 1.31 (0.76–2.27)
4–5 0.97 (0.65–1.48) 0.91 (0.60–1.39)

Women working status
Not working® 1 1
Working 1.12 (0.86–1.44) 1.09 (0.84–1.42)

Parity
1® 1 1
2–4 0.47 (0.34–0.66) 0.48 (0.34–0.68)∗
>5 0.56 (0.31–0.99) 0.59 (0.33–1.04)

Relationship to household head
Head® 1 1
Wife 0.92 (0.66–1.28) 0.96 (0.67–1.37)
Other 1.05 (0.66–1.66) 1.12 (0.69–1.82)

Media exposure
No® 1 1
Yes 1.13 (0.83–1.55) 1.04 (0.75–1.43)

Distance to healthcare facility
Not a big problem® 1 1
A big problem 1.32 (1.06–1.64) 1.22 (0.98–1.52)

Regions (community)
City® 1 1
Pastoralist 0.16 (0.10–0.2) 0.30 (0.19–0.48)∗
Agrarian 0.31 (0.21–0.5) 0.45 (0.30–0.69)∗

Residence (community)
Rural® 1 1
Urban 12.88 (8.27–20) 5.30 (3.10–9.06)∗

Community poverty
Lower® 1 1
Higher 0.62 (0.43–0.9) 0.82 (0.56–1.19)

Community education
Lower® 1 1
Higher 2.95 (2.09–4.1) 1.70 (1.22–2.36)∗∗

+e symbols are represented as follows: P 0.05, P 0.01, 1: reference group, ®outcome variables of interest.
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awareness of the importance of seeking better medical
services, including delivery in health facilities.

+e odds of health facility delivery among women living in
the pastoralist community are reduced by 70%, and similarly,
women living in the agrarian community had a 55% reduction
in delivery at a health facility as compared with women in city
communities.+is is due to the fact that people are very hard to
reach and mostly wander to distant areas to look for animal
foods, in addition to having poor infrastructure. +is finding is
assured by its consistency with previous studies conducted in
Ethiopia and other African countries [38–40].

Place of residence was also another community-level factor
which determines the choice of place of delivery. +e odds of
delivery at institutions for women residing in urban areas were
5.3 times higher as compared to women living in a rural area.
+is finding is supported by national surveys in India and urban
Bangladesh stating that urban women tend to benefit from
increased knowledge and access to maternal health service [19].

5. Conclusions

In this study, both the individual- and community-level
characteristics were found to have a significant influence on
institutional delivery, and we identified spatial clusters of
health facility delivery with Afar and Somali region having
the lowest utilization rates and Addis Ababa and Tigray
having the highest utilization rates. In multivariate multi-
level logistic regression analysis, antenatal care visits,
household wealth index, maternal education, parity, com-
munity level of education, residence, and region were var-
iables that achieved statistically significant association with
institutional delivery.
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