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Abstract

Background: There is wide variation in the utilization of institutional delivery service in Ethiopia. Various
socioeconomic and cultural factors affect the decision where to give birth. Although there has been a growing
interest in the assessment of institutional delivery service utilization and its predictors, nationally representative
evidence is scarce. This study was aimed to estimate the pooled national prevalence of institutional delivery service
utilization and associated factors in Ethiopia.

Methods: Studies were accessed through PubMed, Cochrane library, Web of Science, and Google Scholar. The
funnel plot and Egger's regression test were used to see publication bias, and |-squared statistic was applied to
check heterogeneity of studies. A weighted Dersimonian laired random effect model was applied to estimate the
pooled national prevalence and the effect size of institutional delivery service utilization and associated factors.

Result: Twenty four studies were included in this review. The pooled prevalence of institutional delivery service
utilization was 31% (95% Confidence interval (Cl): 30, 31.2%: 1> = 0.00%). Attitude towards institutional delivery
(Adjusted Odd Ratio (AOR) = 2.83; 95% ClI 1.35,5.92) in 3 studies, maternal age at first pregnancy (AOR = 3.59; 95% Cl
2.27,569) in 4 studies, residence setting (AOR =3.84; 95% Cl 1.31, 11.25) in 7 studies, educational status (AOR=2.91;
95% 1.88,4.52) in 5 studies, availability of information source (AOR = 1.80,95% Cl 1.16,2.78) in 6 studies, ANC follow-
up (AOR=2.57 95% (I 1.46,4.54) in 13 studies, frequency of ANC follow up (AOR =4.04,95% C| 1.21,13.46) in 4
studies, knowledge on danger signs during pregnancy and benefits of institutional delivery (AOR = 3.04,95% Cl 1.76,
5.24) in 11 studies and place of birth of the elder child (AOR =8.44;95% Cl 5.75,12.39) in 4 studies were the
significant predictors of institutional delivery service utilization.

Conclusion: This review found that there are several modifiable factors such as empowering women through
education; promoting antenatal care to prevent home delivery; increasing awareness of women through mass
media and making services more accessible would likely increase utilization of institutional delivery.
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Background

Globally, a total of 13.6 million women have died due to
complications during and following pregnancy and
childbirth between 1990 and 2015 [1]. Majority of ma-
ternal health complications and deaths occurred in low
and middle income countries. Three-fourth of the deaths
were due to preventable direct obstetric complications
[2-6]. Institutional delivery service utilization ensures
safe birth, reduces both actual and potential complica-
tions and maternal death, and increases the survival ‘of
mothers and newborns. Most deliveries in developing
countries occur at home without skilled birth attendants
[1, 7] even though many of the developing countries
tried their best to optimize key and effective maternal
health interventions to improve maternal health [8].

Behavioral intention (BI) is an indication of a person’s
readiness to perform a given behavior or action.
Intention of pregnant women to utilize institutional de-
livery service is affected by socio-demographic variables,
household monthly income, health institution, mother’s
occupation and husband’s occupation. Psychosocial vari-
ables such as perceived susceptibility to pregnancy and
birth complications, perceived barriers to utilize institu-
tional delivery service, self-efficacy, being able to make
decision, and, being informed where to deliver are pre-
dictors of the probability of giving birth at health institu-
tion [9]. In 2014, about 71% of women delivered with
the support of a skilled birth attendant which is better as
compared to 59% in 1990 worldwide.

On the other hand, there is little progress in closing
the gap in antenatal care between urban and rural
women [10]. The risk of maternal death is now increas-
ingly concentrated in sub-Saharan Africa as a result of
high fertility rates combined with inadequate access to
quality antenatal care and skilled attendance at birth.
Ending preventable maternal, new-born and child deaths
in the Sustainable Development Goals (SDG) will be es-
sential to bring about significant improvements in levels
of coverage, and quality of care provided before, during
and after birth. A woman who receives delivery service
with professional assistance has critical health benefits
for both the mother and child [11]. Since most of the
maternal deaths and complications occur around the
time of delivery, institutional delivery with the help of
skilled birth attendance is one of the most important in-
terventions in reducing maternal mortality and compli-
cations [7]. An estimated 13-33% of maternal deaths
could be reduced by skilled attendance during labor, de-
livery and the early post-partum period [12]. The skilled
attendance at birth (SBA) rate is extremely low in many
settings, especially in sub-Saharan African and South
Asian countries. A finding from Uttarakh, India shows
that only 33% of the study participants delivered their
index child at health facility [13].On the other hand a
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finding from Ethiopia shows that only 11.3% women de-
livered their index child at health facility [14].

In sub-Saharan Africa, a woman’s risk of dying from
treatable or preventable complications of pregnancy and
childbirth over the course of her lifetime is 1 in 22, com-
pared to 1 in 7300 in the developed regions [15]. Even
though the 2016 Ethiopian Demographic and Health Sur-
vey (EDHS) shows reduction in maternal mortality in
Ethiopia compared to the 2011 EDHS, it is still one of the
highest figures, accounting for 412 deaths per 100,000 live
births [16].

The health care seeking behavior of a woman regard-
ing institutional delivery affects her chances of accessing
and receiving institutional delivery care, particularly in
developing countries where an equitable health care sys-
tem is yet to be set up. Mothers with low health care
seeking behavior regarding institutional delivery have a
disproportionate burden of maternal deaths. Therefore,
this systematic review and meta-analysis aimed, to esti-
mate the pooled prevalence, and the effect size of associ-
ated factors of institutional delivery service utilization, in
the Ethiopian context, thereby making the available evi-
dence accessible to decision makers (Fig. 1).

Methods

The review protocol was developed based on the 2015
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA-P) [17], and submitted and pub-
lished in PROSPERO with an ID of CRD42019124210.
The database was searched for the same systematic review
to avoid duplications. The website (http://www.library.
UCSE.edu), and PROSPERO and Cochrane/Wiley library
were explored to confirm whether previous systematic re-
view or meta-analysis exists.

Inclusion and exclusion criteria

Studies with cross-sectional, case-control, and cohort de-
signs were included. Those studies that had reported the
prevalence and/or a minimum of one associated factor with
institutional delivery service utilization and published in
English were considered [18]. Studies conducted altogether
regions of Ethiopia (Amhara, Oromiya, SNNPR, Tigray,
Bie.Guz, Afar, Gambiela, Somalia, Harari, Dirie Dawa and
Addis Abeba) from 2010 to December 30/2018 were con-
sidered for the review. The main reason for selecting 2010
as a year of the starting point was that home delivery free
(HDF) strategy (including free maternity services, availabil-
ity of ambulance, etc.) was not available altogether parts of
Ethiopia before this. Citations without abstract and/ or full-
text, anonymous reports, editorials, and qualitative studies
were excluded from the analysis. We used PICO mnemonic
(population, intervention, comparator and outcome) to
construct a clear and meaningful review objective/question:
Population/Participants: reproductive aged women (15—
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Fig. 1 Conceptual framework of factors associated with the utilization of institutional delivery services in Ethiopia

49 years) who gave birth 2 years prior to the conduct of the
study and who live in Ethiopia; Interventions/Exposure:
Institutional delivery; and Outcome: Institutional delivery
service utilization.

Search strategy and information sources

All studies were systematically searched through electronic
databases including PubMED, Cochrane library, Web of Sci-
ence, Google, and Google Scholar.The authors were con-
tacted for the articles with incomplete reported data [18].
The core search terms and phrases we used were "Institu-
tional delivery" "health facility delivery" "service" "factors as-
sociated" "reproductive age women" "15-49 year’s women"
and "Ethiopia". Different Boolean operators were used in
order to develop the search strategies.

Particularly, to fit the advanced PubMed database, the
following search strategy was applied:

[(Institutional delivery) [All Fields] OR Institutional
delivery [MeSH Terms])] AND [service) [All Fields] OR
service [MeSH Terms])] AND [factors) [All Fields] OR
factors [MeSH Terms])] AND [reproductive age women)
[All Fields] OR reproductive age women [MeSH Terms])
OR 15-49years women) [All Fields] OR 15-49 years
women [MeSH Terms]] AND [Ethiopia].

Data extraction

The data were extracted by two independent reviewers’
using a structured data extraction form. When variations
of extracted data between the reviewers were observed,
the phase was repeated. If discrepancies between data
extractors continued, a third reviewer was involved. The
name of the first author and year, the study region, the
study design, the target population, the sample size,
prevalence of institutional delivery service utilization,
and Adjusted Odd Ratio (AOR) with 95% Confidence

interval (CI) of the associated factors with institutional
delivery were collected.

Study selection

All the retrieved studies were exported to reference
manager software, Endnote version 7 to get rid of dupli-
cate studies [18]; during which 203 articles were re-
moved. Three independent reviewers screened the title
and abstract. The disagreement between the reviewers
was handled based on established article selection cri-
teria. Fifty four (54) articles/study titles and abstracts did
not fit or were not related with our review were removed
from full text assessment. Forty three (43) articles were
going for full text assessment of the eligibility and 19 of
them were excluded from synthesis because the outcome
variable and study participants were not the same as our
review objectives. Twenty four (24) studies were in-
cluded within the prevalence and/or associated factor es-
timation (Fig. 2). Three independent authors (AN, TA,
MY) conducted the abstract and full-text review.

Quality assessment/critical appraisal
The quality of individual studies was appraised by three
independent authors using the Joanna Briggs Institute
(JBI) quality appraisal checklist [19, 20]. The disagreement
was resolved by the interference of a third reviewer [18].
Cohort studies were appraised using the following
items: Similarity of groups; Similarity of exposure meas-
urement; Validity and reliability of measurement; Identifi-
cation of confounder; Strategies to deal with confounder;
Appropriateness of groups/participants at the start of the
study; Validity and reliability of outcome measured; Suffi-
ciency of follow-up time; Completeness of follow-up or
descriptions of reason for loss to follow-up; Strategies to
address incomplete follow-up; and Appropriateness of
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statistical analysis. Studies got 50% and above of the qual-
ity scale were considered low risk. We had only one co-
hort/follow up study with a quality score of 81.2% which
was included in the study.

Case-control studies were appraised using the follow-
ing items: Comparable groups; Appropriateness of cases
and controls; Criteria to identify cases and controls;
Standard measurement of exposure; Similarity in meas-
urement of exposure for cases and controls; Handling of
confounder; Strategies to handle confounder; Standard
assessment of outcome; Appropriateness of duration for
exposure; and Appropriateness of statistical analysis.
Studies got 50% and above of the quality scale were con-
sidered low risk. We had only one case control study
with a quality score of 65%which was included in the
study.

Cross-sectional studies were appraised using the fol-
lowing items: Inclusion criteria; Description of study
subject and setting; Valid and reliable measurement of
exposure; Objective and standard criteria used; Identifi-
cation of confounder; Strategies to handle confounder;
Outcome measurement; and Appropriate statistical ana-
lysis. Studies were considered low risk when it scored
50% and above of the quality assessment indicators. We

had 22 cross-sectional studies and all got a score of
above 50% of the quality scale, which is low risk and can
be included in the study.

Outcome measurement

Institutional delivery service utilization was considered,
when women reported that they gave their most recent
birth (within the last 2 years) at a health institution.

Data synthesis and analysis

The data synthesis was done in a clear and detailed de-
scriptive summary of the included studies via tabulating
the name of author, year of study or year of publication,
study design, and number of study participants.

The data entry and statistical analysis were carried out
using STATA-11 software. Tables and figures were used
to summarize the selected studies and results descrip-
tively. We also implemented a meta-analysis of studies
that provided a comparable classification of the determi-
nants or exposures and the outcome variables.

For the meta-analysis, we considered estimates of ad-
justed odds ratio with the confidence interval (CI) as the
measure of association. The overall effect (pooled esti-
mates of the magnitude and the factors) of institutional
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delivery service utilization was estimated using a random
effect model and measured by the prevalence rates and
odds ratio with 95% CI. We selected the random effect
model because of heterogeneity due to difference in the
study design and study regions. To determine heterogen-
eity among studies, we calculated the I” statistic, which
describes the percentage of total variation among studies
due to heterogeneity rather than chance. Statistical
heterogeneity assessed using Forest plot, Cochrane’s Q
statistic (P value <0.1) and [ square tests (>50%).
Heterogeneity of studies was quantified using the I-
squared statistic, in which 25, 50, and 75% represented
low, moderate and high heterogeneity respectively [21].
Pooled analysis was conducted using a weighted DerSi-
monian and Laird random-effects model [22]. Publica-
tion bias was checked by funnel plot and more
objectively through Egger’s regression test [23]. Sub-
group analysis was done by the study setting (region),
design, and year of publication. Sensitivity analysis was
employed to see the effect of single study on the overall
estimation (Fig. 3). Variations through time were
checked by conducting time trend analysis [18].

Results

Study characteristics and study participants

Based on the search strategy we have been designed at
the protocol development stage we have retrieved 104
studies from PubMed, 23 studies from Cochrane library,
16 studies from Web of Science, 55 studies from Google,
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69 studies from Google Scholar and 05 studies from
other sources. After removing duplicated studies, 97
studies remained. Finally, 43 studies were screened for
full-text review and 24 studies were included in the
prevalence and/ or associated factor analysis (Fig. 2).
Seven studies were found in Amhara region [24-30],
Nine in Oromia [31-39], two in Afar [40, 41], one in
Bienishangul-Gumuz [42],three in Southern Nation Na-
tionalities and Peoples region (SNNPR) [43-45],0ne in
Gambiela [46], and one in Tigray and Oromiya [47].

The design of 22 of the studies examined was cross-
sectional, one prospective follow up, and one case control.
The year of publication ranged from 2010 to 2018, five
studies were published in 2018, 11 studies were published
between 2015 and 2017, and eight studies were between
2011 and 2014. Table 1 summarizes the characteristics of
the 19,969 women who gave birth within the 2 years pre-
ceding the survey and among which 6672 women gave
birth in health institution. All twenty four studies had an
enrollment period exclusively after 2010, when institu-
tional delivery service utilization with at least one factor
becomes available. All papers stated the proportions of in-
stitutional delivery service utilization. A large proportion
of the participants (69%) in these studies did not give birth
at health facility for their last birth (Table 1).

Quality of studies
Based on Joanna Briggs Institute (JBI) quality appraisal
checklist all the studies included in this systematic

| Lower CI Limit

Meta-analysis estimates, given named study is omitted

~

OEstimate | Upper CI Limit
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Gedefaw et al (2018)
Weldemariam et al (2018)
Tadele et al (2017)

Kiflie et al (2017)

Kidau et al (2017)
Golicha et al (2017)

Ejeta et al (2015)

Bayu et al (2015)

Tekelab et al (2015)
Habte et al (2015)

Hagos et al (2014)

Abeje et al (2014)
Wolelie et al (2014)
Amano et al (2014)
Bogale et al (2014)
Shimeka et al (2012)
Fikre et al (2012)
Abera et al (2011)
Ahmed et al (2018)
Dejene et al (2015)
Limenih et al (2016)
Shigute et al (2017)
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Fig. 3 The sensitivity analysis showed the pooled proportion when the studies omitted step by step
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review and meta-analysis had low risk. Therefore, all of
the studies were considered [24—47] (Table 1).

Meta-analysis

Heterogeneity of studies

Heterogeneity test for the proportion of the review indi-
cated I =0.0%, and no variation was observed among
the included studies hence fixed effect model was as-
sumed in the analysis.

Prevalence of institutional delivery service utilization

The prevalence of institutional delivery service utilization
of individual studies ranged from 12.1 to 80.1% [29,
30].The seven included studies from Amhara region,
which were conducted at different periods of time showed
that the prevalence estimates of institutional delivery ser-
vice utilization were 74.7, 34.0, 62.3, 78.8, 15.7, 12.1, and
80.1% [24-30].The nine included studies from Oromiya
region, which were conducted at different periods of time,
showed that the prevalence of institutional delivery service
utilization were 28.7,13.9,34.2,39.7,12.3,47.0,18.2,16.4, and
60.3% [31-39]. Three included studies from SNNPR re-
gion, which were conducted at different period of time,
showed that the prevalence of institutional delivery service
utilization was 14.6, 31.0 and 78.3% [43-45]. Two in-
cluded studies from the Afar region, which was conducted
at different period of time, showed that the prevalence of
institutional delivery service utilization was 35.2 and
18.4% [40, 41]. Three different studies from Benishangul-
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Gumuz, Gambella, and Tigray and Oromiya showed that
the prevalence of institutional delivery service utilization
to be 51.1, 63.2 and 25.0% respectively [42, 46, 47].

The estimated overall prevalence of institutional delivery
service utilization is presented in a forest plot (Fig. 4). The
overall pooled prevalence of institutional delivery service
utilization was 31% (95% CI, 30, 31.2%, I> = 0.000%).

Publication bias

The publication bias could be assessed by using either a
funnel plot (subjectively) or Eggers regression test (objec-
tively).For this review, a funnel plot showed a symmetrical
distribution (Fig. 5). Egger’s regression test p-value was
0.193, which indicated the absence of publication bias.

Subgroup analysis

The subgroup analysis was done based on the region
and year of publication. Based on this, the prevalences of
institutional delivery service utilization were found to be
47, 39 and 24% in Amhara, SNNPR and Oromiya stud-
ies, respectively. On the other hand the prevalences of
institutional delivery service utilization were 37% be-
tween the year of 2015-2016 and 2017-2018, and 24%
between the years of 2011-2014 (Table 2).

Sensitivity analysis

The sensitivity analysis indicated that there was no study
out of the confidence bound; all the studies had almost
equal influence on the pooled proportion (Fig. 3).

Study
Assefa et al (2018) .
Gedefaw et al (2018) .
Weldemariam et al (2018)
Tadele et al (2017) i
Kiflie et al (2017) .
Kidau et al (2017) .
Golicha et al (2017)
Ejeta et al (2015)
Bayu et al (2015)
Tekelab et al (2015)
Habte et al (2015)
Hagos et al (2014)
Abeje et al (2014)
Wolelie et al (2014)
Amano et al (2014)
Bogale et al (2014)
Shimeka et al (2012)
Fikre et al (2012)
Abera et al (2011)
Ahmed et al (2018)
Dejene et al (2015)
Limenih et al (2016) "
Shigute et al (2017) X
Mekonnen et al (2018) :
Overall (1"2 =0.00%, p =)

L3

* e 0 0 A

%
ES (95% CI) Weight
0.35 (0.31, 0.40) 1.59
0.75 (0.70, 0.79) 1.63
0.51 (0.46, 0.56) 1.46
0.78 (0.75, 0.81) 3.86
0.29 (0.25, 0.33) 2.35
0.34 (0.31, 0.38) 257
0.14 (0.12, 0.16) 566
0.34 (0.30, 0.39) 1.45
0.62 (0.57, 0.67) 1.43
0.40 (0.36, 0.43) 2.85
0.31 (0.28, 0.34) 3.27
0.25 (0.24, 0.26) 22.61
0.79 (0.75, 0.82) 2.47
0.16 (0.12, 0.20) 2.54
0.12 (0.10, 0.15) 6.80
0.47 (0.43, 0.51) 1.93
0.12 (0.09, 0.16) 2.98
0.18 (0.15, 0.22) 291
0.16 (0.14, 0.19) 671
0.18 (0.17, 0.20) 10.50
0.15 (0.12, 0.17) 5.21
0.80 (0.76, 0.84) 2.18
0.60 (0.56, 0.64) 2.11
0.63 (0.60, 0.66) 2.94
0.31 (0.30, 0.31) 100.00

T
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Fig. 4 Forest plot of the Proportion of institutional delivery service utilization with corresponding 95% Cls
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Time-trend analysis

The time-trend analysis showed that the prevalence of
institutional delivery service utilization has increased
from 24% (95%CI 23, 25%) in 2011-2014 to 37%(95%CI
36, 38%) in 2017-2018. However, the pooled prevalence
from year to year is increasing significantly (p-value
<0.001) (Fig. 6).

Associated factors

This review indicated that institutional delivery service
utilization in Ethiopian was associated with the three dy-
namic factors of Andersen Healthcare Utilization con-
ceptual model, ie. predisposing factors (the socio-
cultural characteristics of individuals that exist prior to
their illness.), enabling factors (the logistical aspects of
obtaining care), and need factors (the most immediate

cause of health service use, from functional and healthy
problems that generate the need for health care
services).

Predisposing factors

Women from a family where husbands had been a deci-
sion makers on a place where to give birth is 54%
(AOR =46%; 95% CI 18, 119%) less likely to give birth at
health institution [33].

Attitude towards institutional delivery

Women who had a favorable attitude towards institu-
tional delivery service utilization were 2.83 times (AOR =
2.80; 95% CI 1.60, 4.91) as likely to use institutional de-
livery service as compared to those to those women who
had no favorable attitude [37].

Table 2 The pooled proportion of IDSU, 95% Cl and heterogeneity estimate with a p-value for the subgroup analysis

Variables Characteristics No of studies Pooled proportion (95% Cl)  Weight 1° (P-value)

By region (Fixed) Afar 2 0.21 019022 1209  0.00%(0.000)
Amhara 7 047 046 049 1581  0.00%(0.000)
Bie.Guz 1 0.51 046 056 146 0.00%(0.000)
Southern Nation Nationality and Peoples Region 3 0.39 037040 1233  0.00%(0.000)
Oromiya 9 024 023025 3277  0.00%(0.000)
Tigray&Oromiya 1 0.25 024026 2261 0.00%(0.000)
Gambiela 1 0.63 0.60 066 294 0.00%(0.000)
Over all 24 031 030031 100.00 0.009%(0.000)

By year of Publication (Fixed) 2017-2018 10 0.37 036038 3466  0.00%(0.000)
2015-2016 6 037 035038 1639  0.00%(0.000)
2011-2014 8 024 023025 4895  0.00%(0.000)
Over all 24 0.31 030031 100.00 0.00%(0.000)
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Fig. 6 Time-trend analysis of the pooled prevalence of Institutional delivery service utilization in Ethiopia from 2011 to 2018

2017-2018

The pooled effect of three studies [29, 37, 40] showed
that favorable attitude towards institutional delivery was a
significant predictor of institutional delivery service
utilization, and those mothers who had a favorable attitude
towards institutional delivery service utilization were 2.83
times as likely to use the services. The heterogeneity test in-
dicated moderate variability, > =48.4% ie. moderate het-
erogeneity, hence the random effect model was assumed in
the analysis [48]. Sensitivity analysis indicated that no
change was observed in the overall ORs (Fig. 7).

Maternal knowledge

The probability of utilizing health institution for de-
livery service was higher for those who had better
knowledge on the danger signs of pregnancy and
the benefits of institutional delivery service. Women
who had good knowledge on institutional delivery
service utilization were 2 times (AOR =2.10; 95% CI
1.08, 4.09) as likely to use institutional delivery ser-
vice as compared to those women with poor know-
ledge [40].

Study

Assefa et al (2018)

Shimeka et al (2012)

Abera et al (2011)

Overall (I-squared = 48.4%, p = 0.144)

NOTE: Weights are from random effects analysis

ES (95% CI) Weight
—»—} 120(0.36, 4.01) 24.02

I
La— 610(207, 18.00) 2749
4+ 280(160,491) 4849
100.00

<> 283 (1.35,5.92)

Fig. 7 The pooled effects of maternal attitude on Institutional delivery service utilization
A
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Fig. 8 Association of knowledge of women's with institutional delivery service utilization in Ethiopia, 2010-2018. Abbreviations: Cl, confidence
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Fig. 9 Association of age at first pregnancy (15-24 yrs) with institutional delivery service utilization in Ethiopia, 2010-2014.Abbreviations: Cl,




Nigusie et al. BMC Pregnancy and Childbirth (2020) 20:364

The pooled effect of eleven studies [26, 28-31, 36, 37,
40, 42, 43, 45] showed that women who were
knowledgeable were 3 times (AOR =3.04;95%CI 1.76,
5.24) as likely to give birth in a health institution than
those women who were not knowledgeable. The hetero-
geneity test indicated high variability, I* = 77.3%, i.e. high
heterogeneity, hence random effect model was assumed
in the analysis. Sensitivity analysis indicated that no
change was observed in the overall ORs (Fig. 8).

Maternal age at first pregnancy

Women whose age was from 15 to 24 (AOR =4.02;
95%CI 2.07-8.55) and 25-34 (AOR =2.21; 95% CI 1.32—
3.69) at first pregnancy were more likely to use institu-
tional delivery service [34].

The pooled effect of four studies [28, 29, 34, 42]
showed that women who had their first pregnancy be-
tween the age of 15-24 years were 3.60 times as likely to
give birth in a health institution than those who became
pregnant after 35 years of age (AOR =3.59; 95% CI 2.27
5.69). The heterogeneity test indicated I* = 0.0%, no vari-
ability was observed among the included studies hence
fixed effect model was assumed in the analysis. Sensitiv-
ity analysis illustrated stability of overall ORs [48]
(Fig. 9).Where as women who had their first pregnancy
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between the ages of 25-34 years were not became sig-
nificantly associated factors (Fig. 10).

Maternal education

This review indicated that there was significant associ-
ation between women’s educational status and utilization
of institutional delivery service. Women who can read &
write (AOR=1.75; 95% CI 1.21-2.54), those with pri-
mary level education (AOR =2.23;95%CI 1.39,3.59) and
those with secondary & above educational level (AOR =
2.40;95%CI 1.05,5.49) were more likely to use institu-
tional delivery service [25].

The pooled estimate of five studies [25, 27, 28, 33, 36]
also indicated a significant association between mothers’
educational status and utilization of institutional delivery
service. Mothers who can read and write were 1.62 times
as likely to give birth at the health institution as com-
pared to those who can’t read& write(AOR = 1.62;95%CI
1.18-2.24). Heterogeneity test indicated I* =0.0%, and
hence fixed effect model was assumed in the analysis.
Sensitivity analysis did not bring significant change in
the overall ORs (Fig. 11).

Similarly, women’s who attend primary school were al-
most two times as likely to give birth at the health insti-
tution than who can’t read and write (AOR =1.95; 95%
CI 1.42-2.69). Heterogeneity test indicated I* =0.0%,

Study

Weldemariam et al (2018)

Tekelab et al (2015)

Wolelie et al (2014)

Shimeka et al (2012)

Overall (I-squared = 57.9%, p = 0.068)

NOTE: Weights are from random effects analysis
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ES (95% C) Weight
—5’— 1.25(0.63, 2.47) 29.04
i-’- 2.21(1.31,3.73) 3419
_."5- 0.68 (0.29, 1.58) 24.44
; 0.59 (0.13, 2.62) 12.33
> 1.19(0.65, 2.20) 100.00
E T

confidence interval; df, degrees of freedom; Inverse Variance

Fig. 10 Association of age at first pregnancy (25-34 yrs) with institutional delivery service utilization in Ethiopia, 2010-2018. Abbreviations: Cl,
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Fig. 11 Association of educational statuses (can read and write) of the women with institutional delivery service utilization in Ethiopia, 2010—
2018. Abbreviations: Cl, confidence interval; df, degrees of freedom;l-V,Inverse Variance
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Fig. 12 Association of educational statuses (Primary school) of the women with institutional delivery service utilization in Ethiopia, 2010-2018.
Abbreviations: Cl, confidence interval; df, degrees of freedom; Inverse Variance
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Fig. 13 Association of educational statuses (Secondary school & above) of the women with institutional delivery service utilization in Ethiopia,
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2010-2018. Abbreviations: Cl, confidence interval; df, degrees of freedom; I-V,inverse variance
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ID ES (95% Cl) Weight
Tadele et al (2017) s 0.30 (0.08, 1.07) 13.04
Kidau et al (2017) -~ 0.21(0.06, 0.74) 13.11
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Bogale et al (2014) (—0— 0.50 (0.01, 26.90) 2.39
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Overall (I-squared = 65.1%, p = 0.009) 1.10 (0.57, 2.09) 100.00
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Fig. 14 Association of Occupation of the women with institutional delivery service utilization in Ethiopia, 2010-2018. Abbreviations: Cl,

confidence interval; df, degrees of freedom; D-L, Dersimonian and laird
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and hence fixed effect model was assumed in the ana-
lysis. Sensitivity analysis did not bring significant change
in the overall ORs (Fig. 12).

Women who attended secondary and above educa-
tional level were almost three times as likely to give birth
at health institution as compared to women who can’t
read and write (AOR =2.92;95% 1.88—4.52. Heterogen-
eity test indicated I* = 0.0%, and hence fixed effect model
was assumed in the analysis. Sensitivity analysis did not
bring significant change in the overall ORs (Fig. 13).

Maternal occupation

Women who were not house wives (AOR = 2.50; 95% CI
0.75,8.30) were more likely to use institutional delivery
service [27].

The pooled estimate of five studies [25, 27, 28, 34, 36,
38, 43] showed insignificant association between
mothers’ occupation and utilization of institutional deliv-
ery service (AOR =1.10; 95% CI 0.57,2.09). Heterogen-
eity test indicated I* =65.1%, moderate variability, and
hence the random effect model was assumed during
analysis. Sensitivity analysis was done, and no change
was noted on overall OR (Fig. 14).

Parity

The combined estimate of five studies [28, 33, 34, 41,
44] showed that the number of children women deliv-
ered was not significantly associated with institutional
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delivery service utilization (AOR=1.48; 95% CI 0.75,
2.95) and (AOR = 1.10;95%CI 0.87,1.39) for women who
have one child and 2-4children respectively. The hetero-
geneity test indicated for women who have one child is
I? =81.2%, and hence the random effect model was as-
sumed in analysis. Sensitivity analysis was done, and no
significant change was observed in overall OR (Fig. 15),
whereas for women who have 2—4 children I* = 0.0%, and
hence fixed effect model was assumed in the analysis.

Enabling factors

Availability of information source

The chance of delivering in health institution among
those women with access to information source wasl.8
times higher than those women with no access to infor-
mation source (AOR =1.80; 95%CI 1.16, 2.78).The het-
erogeneity test indicated P> =71.9%, and hence the
random effect model was assumed in the analysis. Sensi-
tivity analysis revealed the stability of overall effect size
(Fig. 16).

Place of residence

The pooled estimate of seven studies [27, 29, 30, 35, 36,
42, 44] showed that place of residence defined as rural
and urban were the enabling factors that determined
utilization of institutional delivery service. Women from
urban area were 3.84 times as likely to deliver at a health
institution than women from rural areas (AOR = 3.84;

~

df, degrees of freedom;D-L, D-L, Dersimonian and laird

Study %
ID ES (95% Cl) Weight
Ejeta et al (2015) - i 0.45 (0.23, 0.87) 20.23
Tekelab et al (2015) —;0— 2.20 (1.09, 4.45) 19.68
Habte et al (2015) %0— 2.41(1.17,4.95) 19.52
Wolelie et al (2014) ;—0— 3.30 (152, 7.18) 18.84
Ahmed et al (2018) ~>§ 1.02 (0.61, 1.72) 21.73
Overall (I-squared = 81.2%, p = 0.000) i> 1.48 (0.75, 2.95) 100.00
NOTE: Weights are from random effects analysis i
: T
110

Fig. 15 Association of parity (Parity = 1) with institutional delivery service utilization in Ethiopia, 2010-2018. Abbreviations: Cl, confidence interval;
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Fig. 16 Association of availability of information source with institutional delivery service utilization in Ethiopia, 2010-2018. Abbreviations: Cl,
confidence interval; df, degrees of freedom;D-L, D-L, Dersimonian and laird
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Fig. 17 Association of place of residence with institutional delivery service utilization in Ethiopia, 2010-2018. Abbreviations: Cl, confidence
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Fig. 18 Association of distance to health facility with institutional delivery service utilization in Ethiopia, 2010-2018. Abbreviations: Cl, confidence

interval; df, degrees of freedom;D-L, D-L, Dersimonian and laird
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Fig. 19 Association of ANC follow up with institutional delivery service utilization in Ethiopia, 2010-2018. Abbreviations: Cl, confidence interval; df,

degrees of freedom;D-L, D-L, Dersimonian and laird
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95%CI 1.31, 11.25).The heterogeneity test indicated I* =
91.3%, hence the random effect model was assumed in
the analysis. Sensitivity analysis illustrated no change in
the overall OR (Fig. 17).

Distance to health facility

The findings of five studies [28, 33, 34, 41, 44] showed
that distance from a health facility was not significantly
associated with institutional delivery service utilization
(AOR =1.45;95% CI 0.97,2.18).The heterogeneity test in-
dicated > =77%, and hence the random effect model
was assumed in the analysis. Sensitivity analysis showed
no significant change in overall ORs (Fig. 18).

Need factors

ANC follow up

The combined finding of thirteen studies [25, 26, 29-31,
33-37, 40, 41, 47] showed that ANC follow up was sig-
nificantly associated with institutional delivery service
utilization. Women who had ANC follow-up were 2.6
times (AOR =2.57; 95% CI 1.46, 4.54) as likely to utilize
the service than those who did not have ANC follow up.
The heterogeneity test indicated I* =93.3%, and hence
the random effect model was assumed in the analysis.
The heterogeneity test indicated I* =93.3%, hence the
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random effect model was assumed in the analysis. Sensi-
tivity test indicated no change in the overall ORs
(Fig. 19).

Frequency of ANC follows up

The combined effect of four studies [30, 36, 42, 43]
showed that attending four or more ANC follow ups
was significantly associated with institutional delivery
service utilization. Women who attended ANC for four
or more times were 4 times as likely to give birth in a
health institution than those who attended less than four
times (AOR =4.04;95%CI 1.21,13.46). Heterogeneity test
indicated I* =90.6%, and hence random effect model
was assumed in the analysis. Sensitivity test demon-
strated stability of the overall ORs (Fig. 20).

Place of birth of the most recent birth

The pooled effect of four studies [28, 30, 32, 44] showed
that women who delivered their most recent birth at a
health institution were 8.44 times as likely to utilize the
service again than those who gave the most recent birth
in home (AOR = 8.44;95% CI 5.75,12.39).The heterogen-
eity test indicated I* = 0.0%, no heterogeneity, and hence
the fixed effect model was assumed in the analysis.

Study

Weldemariam et al (2018)

Tadele et al (2017)

Bogale et al (2014)

Limenih et al (2016)

Overall (I-squared =90.6%, p = 0.000)

NOTE: Weights are from random effects analysis

ES (95% CI) Weight

- 3.34 (1.86, 6.01) 26.90
.’ 26.20 (11.01, 62.34) 25,01

- 150 (0.91, 2.46) 27.40
oL 2.00 (049, 8.13) 2068
<> 4,04 (121, 13.46) 100.00

Fig. 20 Association of Frequency of ANC follow up with institutional delivery service utilization in Ethiopia, 2010-2018. Abbreviations: Cl,
confidence interval; df, degrees of freedom;D-L, D-L, Dersimonian and laird
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Sensitivity analysis did not bring significant change in
the overall OR (Fig. 21).

Presence of complication during birth preceding the most
recent birth

The finding of review of four studies [26, 39-41] indi-
cated that the presence of complication during birth pre-
ceding the most recent birth was not significantly
associated with institutional delivery service utilization
(AOR =1.00; 95%CI 0.39, 2.70).The heterogeneity test
indicated I* = 85.8%, high variability, and hence the ran-
dom effect model was assumed in the analysis. Sensitiv-
ity analysis illustrated stability of overall OR (Fig. 22).

Discussion

In this review, twenty four studies comprising a total of
19,969 participants were analyzed to estimate the best
available evidence for the prevalence and factors associ-
ated with institutional delivery service utilization in
Ethiopia. The findings of the review revealed valuable in-
formation which is comparable with all the factors re-
lated to the outcome variable across the nation. The
factors were related to the three dynamic factors of An-
dersen Healthcare Utilization conceptual model, i.e.
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predisposing factors (the socio-cultural characteristics of
people that exist before their illness), enabling factors
(the logistical aspects of obtaining care), and wish factors
(the most immediate explanation for health service use,
from functional and health problems that generate the
necessity for health care services).

This meta-analysis estimated the national prevalence
of institutional delivery service utilization in Ethiopia.
Accordingly, the national pooled prevalence of institu-
tional delivery service utilization was 31% (95% CI: 30—
31.2%). This result was in line with an analysis study of
Four Demographic surveillance sites of South Asia
[49].But less than a study from Haiti 2012 Demographic
Health Survey and 2013 service provision assessment
survey (39%) [50] and an analysis of Nepal Demographic
and Health survey 2011(36.9%) [51].This difference is
probably due to the differences in awareness creation re-
garding institutional delivery service for the large com-
munity, and community engagement and access to
health services.

In this review, the prevalence of institutional delivery
service utilization was high in Amhara as compared to
other regions. Those studies included in this meta-analysis
were conducted in the community based settings.

Study

Golicha et al (2017)

Habte et al (2015)

Wolelie et al (2014)

Limenih et al (2016)

Overall (I-squared = 0.0%, p = 0.439)

NOTE: Weights are from random effects analysis

%
ES (95% CI) Weight
+ 6.80 (3.38, 13.66) 30.30
* 7.23(4.09,12.77) 45,60
* 15.65 (6.36, 38.49) 18.22
_:._ 1260 (2.58, 61.46) 5.88
Q 8.4 (5.75, 12.39) 100.00

Fig. 21 Association of Place of birth the most recent birth of the women with institutional delivery service utilization in Ethiopia, 2010-2018.
Abbreviations: Cl, confidence interval; df, degrees of freedom;l-V,inverse variance
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Study

Assefa et al (2018)

Bayu et al (2015)

Fikre et al (2012)

Ahmed et al (2018)

Overall (I-squared = 85.8%, p = 0.000)

NOTE: Weights are from random effects analysis
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ES (95% Cl) Weight
= 1.90(1.06,3.39) 28.69
<~ 321(1.24,833) 24.20
—— 0.11(0.02, 0.57) 16.26
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1.00 (0.39, 2.57) 100.00
T T

Fig. 22 Association of Presence of complication during birth preceding the most recent birth with institutional delivery service utilization in
Ethiopia, 2010-2018. Abbreviations: Cl, confidence interval; df, degrees of freedom;D-L, D-L, Dersimonian and laird
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Based on the pooled analysis of three or more AOR of
studies, maternal age at first pregnancy (15-24 years),
place of residence (Urban), maternal knowledge (good
knowledge), maternal educational status (Can read and
write, primary level, secondary and above),attitude to-
wards institutional delivery (favorable attitude), availability
of information system, ANC follow- up, the frequency of
ANC (4+) follow-up and place of delivery the most recent
birth (health institution) were associated with institutional
delivery service utilization.

The odds of giving birth at a health facility were higher
among women whose age was from 15 to 24 years. This
finding is in line with primary studies conducted in Nepal
and three districts of Tanzania [51, 52].Younger women
are more likely to be literate and have a better knowledge
on the benefits of institutional delivery than older women.
This could have helped them choose to give birth at a
health facility. In addition to that home delivery may not
be considered as risky for most of the older women who
have previously experienced birth at home.

Another important predictors of institutional delivery
service utilization from this review was women’s know-
ledge on danger sign of pregnancy and the benefit of in-
stitutional delivery service utilization (AOR =3.04;
95%CI 1.76, 5.24). This finding was in agreement with
primary study findings from Kenya [53] and Southern
Tanzania that showed the increase of skilled birth at-
tendance when women have knowledge about risks

during pregnancy (AOR =2.95; 95% CI 1.65,5.25) [54].
Knowledge is a crucial factor that affects attitude,
intention and behavior. Women who have sufficient
knowledge about danger signs of pregnancy might have
perceived service benefits of a health institution, like
complication management by skilled health care workers
in time of labor.

Educational status of women was found to be one of
the predictors in this review. Women who can read &
write, attended primary, secondary & above education
were likely to use institutional delivery service as com-
pared to women who can’t read & write. This finding is
consistent with studies from other countries including:
an analysis of the Four Demographic surveillance sites of
South Asia [49], from 2012 Haiti demographic Health
Survey & 2013 Haiti service provision assessment survey
[50], Guatemala, Mexco and panama [55], an analysis
from Bangladesh Demographic Health Survey 2011
[56], and an analysis of 2013 Nigeria DHS data set
[57] and a primary study in Guinea [58]. Education
makes mothers to be more concerned for institutional
delivery service utilization, keeping their health status
in regular way, and will have sense of ownership, abil-
ity and freedom to make decisions about their own
health is more favorable. On the other hand, educa-
tion improves the ability of women to afford the cost
of medical health care service, which ultimately en-
hances their health-seeking behavior.
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The exposure status with media have a significant role
on institutional delivery service utilization in which
women with adequate exposure to the media had more
odds of institutional delivery than women with inadequate
exposure. This finding was supported by a primary cross
sectional study in a remote mountain district of Nepal
[59]. The utilization of institutional delivery service might
be high when women have adequate exposure to the
media since media exposure would increase the women’s
concern and awareness of pregnancy related issues, in-
crease their familiarity with medical personnel which in
turn expose the women to more health education, coun-
seling and the need for professional help.

Place of the women’s residence was significantly asso-
ciated with the utilization of institutional delivery ser-
vice. This finding was consistent with an analysis of the
2011 Demographic and Health Survey of Nepal, which
showed that urban and rural differences had significant
associations with institutional delivery service utilization
(AOR =2.42; 95%CI 1.83 3.19) [51].It is also in agree-
ment with the analysis of 2011 Bangladeshi Demo-
graphic and Health Survey (AOR=1.84) [56], and a
systematic review conducted in Ethiopia (AOR =13.16)
[48]. The possible explanation might be differences in
the characteristics of the urban residents i.e. there might
be more educated mothers, might have better knowledge
of institutional delivery service, more accessibility and
availability of health care services, and better access to
information via different media than rural mothers.

The result of this review revealed that attendance of
four or more antenatal visits was significantly associated
with health facility delivery. This finding is consistent
with primary studies conducted in Kenya [60], Tanzania
[61], an analysis of 2013 Nigeria DHS data set [57], an
analysis of Nepal Demographic and Health survey 2011
[51], 2011 Bangladeshi Demographic Health survey
(AOR =3.639) [56] and a systematic review conducted in
Ethiopia(AOR = 3.24) [48]. Having four or more ANC
visits is the recommended ANC visit by WHO and
which might reflect the woman’s concern of her preg-
nancy related issues and the need for professional help
and visiting ANC frequently increasing their familiarity
with medical personnel which expose the women to
more health education and counseling which are more
likely to increase the utilization of delivery service [48].

Policy implications

This review suggests that increasing women’s participa-
tion in different health and health care activities will
have a long-term positive effect on institutional delivery
service utilization. This review also identifies the need to
do with the attitude towards institutional delivery, resi-
dence, and age specific intervention activity; and provide
education and counseling to pregnant woman and their
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partner about the benefits of delivering in a health facility,
the potential risks and complications associated with preg-
nancy in general, and home delivery in particular. Promo-
tion of institutional delivery service and prevention of
home delivery should be an agenda in the healthcare sys-
tem of the country. We also recommend further research
to be conducted on the community level of readiness on
the promotion of institutional delivery service utilization
and prevention of home delivery, and women’s percep-
tions towards institutional delivery services.

Strength and limitation

Focusing on women who had given birth within the 2
years preceding the survey to be included in this review is
one of the strengths of this review since women might not
have been subject to recall bias within this period. We also
conducted a methodologically rigorous meta-analysis, re-
ported an adjusted odds ratio, sensitivity analysis and sub-
group analysis, and used quality indicators to select only
sound publications to ensure the quality of the research
findings. However, in this review, 90% of the included
studies were cross-sectional in nature which limited our
ability to assess the cause-effect relationship. We were not
also able to show the pooled estimates for all variables as-
sociated with institutional delivery because the included
studies classified the variables in different ways.

Conclusion

This systematic review and Meta-analysis revealed insti-
tutional delivery service utilization remains low in
Ethiopia. It also showed that attitude towards institu-
tional delivery, maternal age at first pregnancy, residence
setting, educational status of mothers, availability of in-
formation source, ANC follow-up, frequency of ANC
follow up, knowledge on the benefits of institutional de-
livery & danger signs of pregnancy and place of delivery
for the most recent birth were factors positively and sig-
nificantly associated with institutional delivery service
utilization. However, maternal occupation, parity, dis-
tance from a health facility and presence of complication
during birth preceding the most recent birth were not
associated with institutional delivery service utilization.
This review may help policy-makers and program offi-
cers to design appropriate interventions to increase insti-
tutional delivery service utilization.
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