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Abstract

Introduction

Despite the government’s efforts to decentralize and expand health institutions to promote
facility-based child delivery, home delivery and maternal mortality are still widespread prob-
lems in Ethiopia. Most mothers continue to give birth at home. This study aims at identifying
the socio-cultural practices, perceived benefit or need, and accessibility factors influencing
women’s choice of health facilities for delivery services in Gida Ayana Woreda, western
Ethiopia.

Methods

We conducted a cross-sectional survey to assess women'’s use of delivery care services in
Gida Ayana Woreda, from November 2016 to January 2017; 459 women who were selected
randomly participated in the study. We evaluated the socio-cultural, perceived benefit or
need, and economic and physical accessibility factors in women’s choice of delivery care
and used adjusted logistic regression analysis to examine significant predictors of delivery
site use decisions.

Results

Over half (56.6%) of the women self-reported using institutional delivery care; 80.9% gave
birth at a health center. A socio-cultural variable, maternal education, significantly influenced
women’s choice of health facility for delivery care services (AOR 3.4; 95% Cl 2.0-5.9).
Mothers’ knowledge level of obstetric complications and experience of complications during
the last birth were the two perceived benefits or need factors associated with higher odds of
receiving delivery care from decentralized local facilities. Utilization of health centers for
maternal delivery care was significantly higher than of health posts (AOR 5.0; 95% Cl 2.4—
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10.2). Availability of motorized transportation during labor to nearby delivery site was a sig-
nificant predictor of institutional delivery.

Conclusion

This study demonstrates the under-utilization of decentralized health facilities for maternal
delivery care services in Gida Ayana Woreda, which was significantly influenced by socio-
cultural, perceived need, and accessibility factors of women during childbirth. This suggests
the need for tailored intervention to improve childbirth services use for mothers in this kind of
rural settings.

Introduction

Childbirth complications remain international public health problems and many thousands of
women still die each year from preventable causes before, during, and after giving birth [1-6].
In 2015, such complications resulted in about 275, 000 deaths worldwide, with 99.2% of these
occurring in developing countries [4-6]. Sub-Saharan Africa shared the highest burden,
accounting for almost half (48.3%) of all maternal deaths globally. Maternal mortality in Ethio-
pia remains high with a ratio of 497 deaths per 100,000 live births [4,7,8]. The 2015 MMR esti-
mate of the country was 410 per 100,000 live births compared to 373, 338, and 280 in Rwanda,
Kenya, and Uganda, respectively [5]. The country reported the largest maternal mortality ratio
from all causes for total world deaths [7,8] and did not achieve the goal of driving down mater-
nal deaths to 267 per 100,000 by 2015 [9]. The high maternal death rate was primarily attrib-
uted to underutilization of antenatal clinics [10-15] and institutional delivery [16-22]. Several
studies indicated that proper follow-up of maternal care can prevent more than 80% of deaths
[7,23-26] and others suggest that increasing access to emergency care around the time of deliv-
ery is the most essential intervention for driving down maternal deaths [27-34]. According to
Woldegiorgis et al [7], only 11.8% of all births were attended by skilled health personnel in
Ethiopia, compared to 71.9% in Rwanda and 60.0% in Uganda between 1999 and 2012. Recent
surveys noted that skilled birth attendance increased to 28%, far below the national target of
62% by 2015 and 80% by 2020 [9,35,36]. Only 26.2% and 18.8% of women in Ethiopia and
Oromia region give birth to their newborns in health facilities respectively [36]. Improving
women’s health through institutional delivery has become a major health development agenda
of the Ethiopian government since the early 1990s. This is clearly indicated in the new health
policy of 1993 and the constitution of the 1995, which argue for the provision of basic maternal
healthcare services for women through equitable access to services [37] and decentralization of
maternal facilities to nine regions [38]. In 1998, the government provided the free health care
initiative for delivery services. In 2002, local decentralization fully empowered woredas (dis-
tricts) governments to manage maternal care through a community-level primary healthcare
system: woreda (district) hospital, health center and health post [35]. Each peripheral health
post is staffed with two female health workers who assist village women to use delivery center
[39,40].

Despite measures to increase the number of women delivering at health facility, underutili-
zation of local primary health facilities reduces the effectiveness of the measures. A knowledge
of the factors associated with low institutional delivery is critical for identifying gaps in the
existing research, planning interventions, and developing effective policies for addressing the
problem [41,42]. Studies have been conducted to address the socio-demographic and facility
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level determinants of delivery care [25,43,44]. Several studies also indicated that these compo-
nents may not be enough for a mother to seek or to reach delivery care [25,28,45,46]. It is
known that utilization of maternal services is also a function of sets of cultural practices, per-
ceived benefit or need, economic and physical accessibility [24,45,46]. There is however a pau-
city of evidence on the specific socio-cultural, perceived benefit or need, healthcare availability
and accessibility factors to explain the utilization of delivery care in Ethiopia [25,28,45,47].
Moreover, the available studies on factors that influence women’s use of health facility are
based on secondary data from the health facility [28,47]. This study uses primary data to ana-
lyze the utilization of decentralized health facilities and the socio-cultural, perceived benefit or
need, healthcare availability and accessibility factors associated with women’s choice of deliv-
ery site [16-19,42,48].

Methods
Study design and period

A household-based cross-sectional study was carried out in Gida Ayana Woreda (District) to
examine utilization of decentralized health facilities for childbirth and factors associated with
women’s choice of delivery sites.

Study setting

The study was carried out in four kebeles (the smallest administrative unit in Ethiopia) of Gida
Ayana Woreda, Eastern Wollega Zone, Oromia Region, in western Ethiopia. The woreda had a
total population of about 140,000 in 2017; 78.1% were rural residents [49-51]. The four kebeles
studied were Ayana, Ejere, Angar, and Lalistu. The woreda is primarily inhabited by the
Oromo ethnic group with small numbers of Amhara and Tigre [50,51]. The woreda has 1 pri-
mary hospital, 5 health centers, and 28 health posts. Roads are scarce in the woreda and there
is no road in the study kebeles. People walk, use donkeys, or horses, and motorcycles to travel.
As aresult, it takes several hours of walking to reach the nearest paved road and motorized
transport to public health delivery sites. Stretchers carried by men are used to transport
women to the nearest motorway [51].

Study variables

Outcome variable. The outcome variable was health facility use for childbirth service
among reproductive women aged 15 to 49 years who gave last birth during the 5 years prior to
this study. The variable was coded 1 if the women chose a health institution for delivery of
their most recent birth; otherwise, delivery at home was coded 0.

Predictor variables. The explanatory variables were socio-cultural, benefit or need, and
accessibility characteristics of women. According to expanded “three delays model” [24,46],
socio-cultural, perceived benefit or need, economic and physical accessibility characteristics
affect women’s choices of maternal facility for delivery use. These are the main causes of phase
I and II delays while phase III delay are factors that affect women in receiving adequate care at
the health facility. The phase III delay factors are not considered in this study. Studies further
classified the factors as individual and health facility-related factors. The individual factors
include the mothers’ socio-cultural factors and the perceived benefit or need of facility use.
Both factors directly influence mothers’ decision to seek care (Phase I delay). Economic and
physical accessibility factors are phase II delays that determine whether the woman actually
identifies and reaches the health facility [18]. Perceived accessibility also influences decision-
making for delivery (Phase II delays) [18].
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The socio-cultural factors that affect pregnant women’s decision to seek delivery services
include maternal age, marital status, ethnicity, religion, traditional beliefs, family composition,
women’s autonomy, women’s and husband’s education [28,46,47]. Perceived benefits or needs
include maternal information availability, maternal health knowledge, desire of pregnancy,
perceived quality of care, antenatal care (ANC) use, previous delivery service use, birth order,
and pregnancy complications and other factors related to women’s perceptions of the benefit
of facility delivery and the need to seek delivery care [46]. Several studies identified economic
accessibility factors as financial capability and opportunity costs which include mother’s occu-
pation, husband’s occupation and the ability to pay and physical accessibility factors as region,
place of residence, distance, availability of transportation services and health facility [28,46].

The socio-cultural practice and perceived benefits or needs considered in our study were
maternal age, education, autonomy of decision to deliver at health facilities, support of tradi-
tional practice of the society for women to deliver at facilities, whether delivery at a health facil-
ity is considered to be necessary, plans to deliver at facilities, number of births, ANC clinic
visits, knowledge of obstetric complications, presence of complications during earlier and last
births, possession of a radio and/or TV at home, knowledge of free services, home visits by
community health agents, and women meetings attendance. Maternal occupation and
monthly household income were included as economic factors. Maternal residence, distance
to health facilities, availability of motorized transport, and types of decentralized local health
facilities for birth were the physical accessibility factors included in the study.

Inclusion and exclusion criteria

Women aged 15-49 years living in the study kebeles for at least 5 years prior to the survey were
included in the study and women with mental illness were excluded.

Operational definitions

Home delivery. Giving birth in the mother’s home or the home of a neighbor, relative, or
member of her extended family.

Institutional delivery. Giving birth at a health facility, including a health post, health cen-
ter, hospital, or private clinic.

Woman’s autonomy. Having the ability to decide either by herself or with her husband
where to deliver her last child.

Decentralized facilities. Health institutions, including health posts, health centers, pri-
mary hospitals and private clinics that were established to serve the community in Gida Ayana
Woreda since the implementation of the national woreda decentralization program in 2002.

Home visit. Household-based visit made by health extension workers during last birth.

Women meetings. Monthly meetings of pregnant women at the health post level.

Study population and sampling

The source population for this study was all women of reproductive age (15 to 49 years) living
in Gida Ayana Woreda, western Ethiopia and the study subjects were women aged 15 to 49
years who had their last birth during the 5 years preceding the survey. For sample size estima-
tion, we assumed a 95% confidence interval (CI), a margin of error of 5%, a proportion of 33%
utilizing public health services [52], and a design effect of 1.5. We used a design effect because
we employed the two-stage sampling method. In the first stage of sampling, the four kebeles:
Ayana, Angar, Ejere, and Lalistu were randomly selected using the lottery system. At the sec-
ond stage of sampling, study participants were selected by simple random-number sampling
from the respective kebeles proportional to their population size. With these considerations,
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the minimum adequate sample size was computed based on the statistical estimation method
[53]. Since the source population was estimated to be less than 10,000, the sample size was cor-
rected. A 5% non-response rate was used to obtain the final sample size of 459. All the selected
women gave written consent to participate in the study. Five women wanted to end the inter-
views early due to personal appointments they had to attend to; they were reported as non-
responders.

Data collection and quality control

Data were collected in paper from mothers at households between November 2016 and January
2017 through an interviewer-administered structured questionnaire. A structured questionnaire
was adapted from the Demographic Health Survey and other similar works of literature. The
questionnaire was initially designed in English, based on the purpose of the study, translated to
the local language, Afan Oromo, for the interviews, then translated back to English by experts
for consistency. The questionnaire contained socio-cultural, perceived benefit/need, and eco-
nomic and physical accessibility questions pertaining to maternal service use.

Eight local female interviewers were recruited for data collection. All of them were experi-
enced in data collection, hold bachelor of science degrees or diplomas in health science and
could speak the local language. Two nurses experienced in supportive supervision were
recruited as supervisors. All interviewers and supervisors were trained for 2 days by the first
author on the objectives, instruments, and ethics of the study. A pilot survey of 10% of the
study population was carried out to test the questionnaire. The supervisors and the principal
investigator supervised and monitored data collection activities and checked all the completed
questionnaires for consistency and missing data daily. Incomplete questionnaires deemed to
have problems were returned to the interviewers for completion. A final check was made dur-
ing data entry through double data entry using EpiData version 3.1 (EpiData; CDC, 2000). The
accuracy of data entries was verified using two methods. First, 10% of the questionnaires were
randomly selected and checked. Second, frequency distributions, descriptive statistics, and
results from cross-tabulations were carefully checked before fitting logistic regressions.

Data processing and analysis

The SPSS Version 24.0 was used for data processing and analysis. The analysis employed logis-
tic regression to study the effect of the independent variables on the dependent variable by
controlling confounders. The Hosmer-Lemeshow test was used to compare and examine the
goodness of fit of the model [54]. Multicollinearity was also examined, and all covariates hav-
ing a value of variance inflation factor of less than 5% were retained in the analysis. The
strength of association was assessed using adjusted odds ratios with a 95% confidence interval
(CI) at a p-value less than 0.05.

Ethical considerations

The study was approved by the Research Ethics Review Committee (RERC) of Wollega Uni-
versity with a reference letter numbered of WU99529-H1-3-24/11/2016. Permission was
received from Gida Ayana Woreda Health Office. The purpose of the study was explained to
all participants and a consent form approved by the Review Board was given to participants.
Parents or legal guardians provided consent for all participants under age 18. We emphasized
that participation was completely voluntary and that they had the right to withdraw any time
during the interview without giving any reason. Confidentiality and anonymity were explained
to all participants. We ensured that all participants understood the information given by ask-
ing them. The consent form was read aloud for women who could not read or write. Literate
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women were asked to read the consent form. A written consent in the form of a signature or a
thumbprint was obtained from all of the participants. None of the participants refused to be
interviewed. Five women wanted to end the interviews early due to personal appointments
they had to attend to; they were reported as non-responders.

Results

Socio-cultural and demographic backgrounds of women

The mean and standard deviation of mothers’ age was 26.1 and 7.1 years, respectively; 56%
were in the age group of 20 to 34 years. Almost half of the respondents reported that they were
illiterate, 48.9% were Oromo ethnic group, 57.3% were Christians and the majority of partici-
pants were married. Over half of the participants reported that their society supported institu-
tional delivery traditionally, and 88.1% of women considered institutional delivery to be
necessary (Table 1).

Perceived need characteristics and knowledge of women

The mean number of children born to a mother was 3.1 (ranging from 1 to 6) with a standard
deviation of 2. Almost two-thirds of the participants used ANC services and 41.9% had plans
to deliver at local health facilities in the future. More than half of the mothers had reportedly
been informed about potential pregnancy, labor, and delivery obstetric complications during
the last birth; 56.4% had encountered at least one complication during previous births, and
56.6% reported they had faced at least one delivery complication during the last birth. Thirty-
one percent of women attended monthly meetings for pregnant women, 43.8% had been vis-
ited by a community health agent, and 52.4% were well informed about the availability of free
delivery services through the free care initiative for pregnant women. Of the 197 mothers
delivering at home, 51.3% reported they were assisted by a traditional birth attendant.

Economic and physical accessibility characteristics of women

Forty-four percent of participants were housewives. The mean monthly income of the moth-
ers’ households was 47.0 $US (around 1, 270 Ethiopian Birr) with a standard deviation of 15.1
$US. The mean and standard deviation for walking to the health facilities for delivery care
were 51.1 and 32.0 minutes, respectively.

Utilization of decentralized health facilities for delivery care

Of the 459 mothers who participated in this study, 98.9% provided valid answers to the ques-
tionnaire. Over half of the mothers reportedly had their last child delivered in a health facility;
43.4% delivered at home. In regard to women’s choice of child delivery site across decentral-
ized health systems, 80.9% reported that they gave birth at local health centers, 10.5% at health
posts, and 8.6% in the local hospital or in a private clinic. The majority of women in Ayana
and Ejere kebeles preferred health facilities, and most participants in Lalistu and Angar report-
edly gave birth at home.

Factors influencing women’s choice of the delivery site

A model adjusted for confounding factors maternal age at delivery, number of births, maternal
literacy, support of traditional practice, ANC clinic visit, plan to deliver at a facility, maternal
knowledge of pregnancy, labor, and birth complications, complications during last birth,
home visit by community health agents, availability of motorized transport during labor and
type of health facility for delivery care (Table 2). The confounding factors were determined

PLOS ONE | https://doi.org/10.1371/journal.pone.0216714 May 17,2019 6/16


https://doi.org/10.1371/journal.pone.0216714

@ PLOS|ONE

Utilization of decentralized health facilities and factors influencing women’s choice of delivery site

Table 1. Characteristics of study participants, Gida Ayana, western Ethiopia.

Variable n(%)

Socio-cultural and demographic characteristics

Maternal mean age (years) 26.1+7.1SD

Maternal marital status

Married 381(83.9)

‘Other 73(16.1)

Maternal ethnicity

Oromo 222(48.9)

"Other 232(51.1)

Maternal religion

Christian 260(57.3)

Moslem 194(42.7)

Maternal literacy

Can read and write 230(50.7)

Illiterate 224(49.3)

Support of traditional practice for facility care

Yes 246(54.2)

No 208(45.8)

Delivery at a health facility is necessary

Yes 400(88.1)

No 54(11.9)

Perceived obstetric need and knowledge of women

ANC visit for the last pregnancy

Yes 294(64.8)

No 160(35.2)

Plan to deliver at a facility

Yes 190(41.9)

No 264(58.1)

Knowledge of pregnancy, labor and birth complications

Yes 241(53.1)

No 213(46.9)

Complications during the previous birth

Yes at least one 256(56.4)

No any 198(43.6)

Use of health facilities for the last birth

Yes 257(56.6)

No 197(43.4)

Assistance during delivery at home (N = 197)

TBA 101(51.3)

Relative or neighborhood 92(46.7)

Skilled person 4(2.0)

Attended monthly women meetings

Yes 142(31.3)

No 312(68.7)

A home visit by the health extension worker

Yes 199(43.8)

No 255(56.2)

Knowledge of free service for delivery care

(Continued)
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Table 1. (Continued)

Variable n(%)
Yes 238(52.4)
No 216(47.6)
Mean number of births 3.1+2SD
Possession of radio and/or TV

Yes 243(53.5)
No 211(46.5)

Economic and physical accessibility

Maternal occupation

“Non-housewife 256(56.4)
Housewife 198(43.6)
Mean monthly household income ($US) 47 +15.1SD
Mean walking distance to the delivery site (minutes) 51.1 + 328D
Maternal residence

Urban 254(55.9)
Rural 200(41.1)
Availability of motorized transport

Easily available 145(31.94)
Difficult 309(68.06)

Utilization of decentralized health facilities

Delivery by type of health facility (N = 257)

Hospital or clinic 22(8.6)

Health centers 208(80.9)
Health posts 27(10.5)
Delivery in a health facility by kebele (N = 257)

Ayana 77(81.9)
Ejere 46(59.7)
Lalistu 56(45.5)
Angar 78(48.8)

‘Other refer to single, divorced or widowed women.

POthers include Amhara and Tigre.

“Non-housewife activities include skilled employment, small business/service, and farming.

ANC: Antenatal care. SD: Standard Deviation. $US: United States Dollars with the exchange value of 27 Ethiopian
Birr (Nov. 2016). TV: Television. TBA: Traditional birth attendant.

https://doi.org/10.1371/journal.pone.0216714.t001

using before and after adjustments. Adjusted Odds Ratio (AOR) of socio-cultural, perceived
benefit/need, and accessibility factors predicting women’s choice of the delivery site were pre-
sented as follows:

Socio-cultural factors. After adjustment for confounding factors (Table 2), the results of
the multivariable logistic regression analysis showed that literate mothers were 3.4 times more
likely to deliver in health facilities (AOR 3.4; 95% CI 2.0-5.9) than illiterate mothers. Women
who reported that the traditional practices of the society were positive towards institutional
delivery were almost 3 times more likely to give birth at health facilities compared to their
counterparts who reported that the tradition of their society did not support delivery at health
facilities (AOR 2.9; 95% CI 1.7-4.9).

Perceived benefit or need factors. In a multivariate model, mothers who had plans to
deliver in nearby health facilities in case of complications had almost 2 times higher odds of
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Table 2. Factors influencing women’s choice of delivery sites, Gida Ayana Woreda, western Ethiopia.

Delivery site choice
Variable Health facility Home COR(9%CI) AOR(9%CI)
(N =257) (N=197)
Socio-cultural factors
Maternal age (in years)
19 or less 82(64.6) 45(35.4) 2.2(1.2-4.1)* 0.9(0.4-2)
20-34 143(56.1) 112(43.9) 1.5(0.9-2.7) 0.9(0.4-1.8)
35 or more 32(44.4) 40(56.6) 1 1
Number of births
0-1 139(64.4) 77(35.6) 2.1(1.2-3.4)* 0.9(0.4-2.0)
2-3 77(51.7) 72(48.3v 1.2(0.7-2.1) 0.6(0.3-1.4)
4 or more 41(46.1) 48(53.9) 1 1
Maternal literacy
Can read and write 167(72.6) 63(27.4) 3.9(2.6-5.8)** 3.4(2.0-5.9)**
Illiterate 90(40.2) 134(59.8) 1 1
Autonomy to discuss with husband
Yes 193(59.0v 134(41.0) 1.4(0.9-2.1)
No 64(50.4v 63(49.6) 1
Support of traditional practice
Yes 167(67.9v 79(32.1) 2.7(1.8-4.0)** 2.9 (1.7-4.9)**
No 90(43.3v 118(56.7) 1 1
Delivery at a health facility is necessary
Yes 231(57.8) 169(42.2) 1.4(0.8-2.6)
No 26(48.1) 28(51.9) 1
Perceived need factors
ANC clinic visit
Yes 198(67.3) 96(32.7) 3.5(2.3-5.2)** 1.5(0.8-2.7)
No 59(36.9) 101(63.1) 1 1
Plan to deliver at a facility
Yes 126(66.3) 64(33.7) 1.9(1.3-2.9)** 1.8(1.1-3.0)*
No 131(49.6) 133(50.4) 1 1
Knowledge of pregnancy, labor and birth complications
Yes 173(71.8) 68(28.2) 3.9(2.6-5.7)*" 2.5(1.4-4.2)*
No 84(39.4) 129(60.6) 1 1
Complications during previous births.
At least one 145(56.6) 111(43.4) 1.0(0.6-1.4)
None 112(56.6) 86(43.4) 1
Complications during the last birth
At least one 221(63.5) 127(36.5) 3.3(2.1-5.3)** 2.9(1.6-5.2)**
None 36(34.0) 70(66.0) 1 1
Attended monthly women’s meetings
Yes 97(68.3) 45(31.7) 2.0(1.3-3.1)* 1.6(0.9-2.7)
No 160(51.3) 152(48.7) 1 1
A home visit by community health workers
Yes 139(69.8) 60(30.2) 2.6(1.8-3.9)** 1.7(1.1-2.9)*
No 118(46.3) 137(53.7) 1 1
Knowledge of free service for childbirth
Yes 141(59.2) 97(40.8) 1.2(0.8-1.8)
(Continued)
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Table 2. (Continued)

Delivery site choice

Variable Health facility Home COR(9%CI) AOR(9%CI)
(N =257) (N=197)

No 116(53.7) 100(46.3) 1

Possession of radio and/or TV

Yes 155(63.8) 88(36.2) 1.8(1.2-2.7)" 1.0(0.6-1.7)

No 102(48.3) 109(51.7) 1 1

Economic accessibility factors

Average monthly household income

50 $US or more 153(56.0) 120(44.0) 0.94(0.6-1.3)

Less than 50 $US 104(57.5) 77(42.5) 1

Maternal occupation

Non-housewife 164(64.1) 92(35.9) 2.0(1.3-2.9)** 1.5(0.9-2.5)
Housewife 93(47.0) 105(53.0) 1 1

Physical accessibility factors

Maternal residence

Urban 155(61.0) 99(39.0) 1.5(1.0-2.1)* 0.4(0.2-1.8)
Rural 102(51.0) 98(49.0) 1 1
Walking distance to delivery site in minutes

Less than 30 174(58.8) 122(41.2) 1.2(0.8-1.9)

30 or more 83(52.5) 75(47.5) 1

Availability of motorized transport

Easily available 100(69.0) 45(31.0) 2.1(1.4-3.2)** 1.9(1.1-3.3)*
Difficult 157(50.8) 152(49.2) 1 1
Type of delivery or decentralized health facility

Hospital or clinic 22(61.1) 14(38.9) 7.1(3.2-15.7)**

Health center 208(77.6) 60(22.4) 15.7(9.5-26)**

Health post 27(18.0) 123(82.0) 1

1: reference category.
“*significant at p < 0.01.
* significant at p < 0.05. CI: Confidence Interval. COR: Crude Odds Ratio. AOR: Adjusted Odds Ratio.

https://doi.org/10.1371/journal.pone.0216714.t1002

giving birth at health facilities (AOR 1.8; 95% CI 1.1-3.0) than those who had no plans. Partici-
pants who knew about obstetric complications related to pregnancy, labor, and delivery were
2.5 times more likely to deliver at facilities (AOR 2.5; 95% CI 1.4-4.2) compared to the refer-
ence group, and those who experienced at least 1 complication during the last birth were
almost 3 times more likely to give birth at health facilities (AOR 2.9; 95% CI 1.6-5.2) than
women who reported no complications. Mothers who were visited by community health
agents during pregnancy period were nearly twice as likely to deliver at health facilities than
those who were not visited (AOR 1.7; 95% CI 1.1-2.9).

Accessibility factors. In a multivariate analysis, women who used health centers were 5
times more likely (AOR 5.0; 95% CI 2.4-10.2) than those who used health posts. Our study
also found that mothers who reported ease of access to motorized transport in their last birth
were nearly twice as likely to deliver their child at a healthcare facility than their counterparts
who faced difficulties in securing motorized transportation to the delivery site (AOR 1.9; 95%
CI 1.1-3.3).
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Discussion

Although the level of utilization of decentralized maternal childbirth services in Gida Ayana
Woreda was 56.6%, more than twice as high as the national figure (26.2%), it is still low com-
pared to other developing countries. Results showed that socio-cultural characteristics of
maternal literacy and the support of traditional community practice for delivery use; perceived
benefit or need factors of plan to deliver at a facility, knowledge of complications during preg-
nancy, labor and birth, complications during last birth, and home visits by community health
agents were significantly associated with women’s utilization of maternal health facilities for
delivery service. Multivariate analysis indicates that women with physical access to motorized
local transportation services during labor and access to the preferred type of health facility
were more likely to seek care from health facilities to deliver their last child. However, the
study results are inconclusive with respect to the influence of economic accessibility, maternal
occupation and household monthly income on the use of maternal delivery care services.

Women who could read and write were more likely to receive institutional delivery care
services from skilled providers than those with no education. Women’s choice of institutional
delivery is strongly influenced by education. This finding is corroborated by other studies
[1,27,45,55-57]. The possible explanation for this finding is that educated women may be
more aware of pregnancy complications and delivery at home and may know the importance
of delivering with the help of a skilled provider.

This study also found that the support of traditional birthing practices of the local commu-
nity positively influenced the odds of women delivering at health facilities compared to
women who reported that the traditions of their communities did not allow them to use insti-
tutional delivery services. Cultural beliefs and practices influence their choices of health care
providers in the study setting, corroborating the findings of other studies [11,24,28,41,42,46].

In developing countries, the use of public health delivery services has been found to be sig-
nificantly higher among women who had information about the risk factors of pregnancy,
labor, and delivery during their last birth [22,24,26,42-46,58-61]. These findings are similar to
our results, which show that women who had information about obstetric complications dur-
ing the last birth were 2.5 times more likely to deliver at health facilities than their counterparts
who did not have that information. The strong relationship between education and delivery in
public health facilities appears to be linked to knowledge about the risks of delivering at home
and the greater safety of skilled delivery care.

Our findings also show that maternal plans to give birth at health facilities exerted a signifi-
cant influence on women’s choice of delivery care services, after controlling for selected covari-
ates. Women who had planned to give birth at health facilities in case of complication were
almost 2 times more likely to deliver at a birth center than women who did not have a birth
plan. Studies in Asia and Africa have documented that women who saved money and made
arrangement for transportation and potential birthing risks were more likely to use public
delivery services [1,16,22,23], pregnant women without delivery plans either used unsafe child-
birth methods or gave birth at home [41,42,54,58,62].

Institutional delivery was nearly 3 times more prevalent among women who experienced at
least one complication during their last pregnancy, mostly during labor, than among women
who did not report any complication. This indicated that mothers were not likely to use skilled
delivery services unless they had experienced complications. This could be due to the poor
knowledge of potential complications and lack of a birth preparedness plan, cultural influence,
or poor counseling during pregnancy [7,24,43,45,46]. Also in the current study, of the total
women who gave the most recent birth to a child in the Gida Ayana Woreda, it was only 41.9%
who prepared a plan to give birth at a health institution. The majority of women did not plan
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to use health facility during delivery. This scenario may be incorporated into health promotion
messages aimed at overcoming traditional attitudes of complacency and other forms of aver-
sion to the use of professional delivery services.

The type of health facility significantly predicted the odds of delivery at a facility. Our multi-
variate analysis showed that the decentralized healthcare system enhanced the uptake of local
delivery services. The odds of choosing decentralized health center for delivery than a health
post were 5 times higher when other variables were controlled. This finding corroborates stud-
ies done in Guji, Wolaita, and Dawaro zones, Dembecha Woreda, and in a countrywide survey
in Ethiopia [7,43,55,60], Kenya, Jordan [63,64]. However, unlike these studies, in rural Rwanda
over 90% of births were recorded in health posts where decentralized delivery care extended
effectively to the health posts [40]. Decentralization facilitated intensive community health
worker education and mobilization, provision of clean newborn clothes at the time of delivery,
and financial disincentives for home delivery, thus significantly increasing positive delivery
outcomes [26,40].

The positive relationship between home-based counseling by local health providers and uti-
lization of healthcare services is well documented [11,13,42,43,57,61,63]. Similarly, home visits
by community health agents during last pregnancy were strongly associated with the outcome
variable in Gida Ayana. Women who were visited opted for facility delivery care services
whereas most women who were not visited preferred to give birth at home. The explanation
might be that well-informed women in Gida Ayana are more aware of health risks and obtain
delivery at health facilities.

Availability of motorized transport was found to be another major factor in the choice of
delivery. Studies carried out elsewhere found higher odds of health facility use by women who
have access to better local transport systems or road connections [43,45,46,56-58,63,65]. Our
multivariate analysis indicated that women having some form of motorized local transport ser-
vices have higher odds of accessing and using maternal healthcare facilities during the last
labor compared to those with difficult access to transport service.

Strengths and limitations

As a strength, this study utilized a relatively large and randomized sample, increasing the
power of the study and making the results broadly representative. However, this study has
some limitations. Primarily, women might have had difficulties of remembering maternal
information from the 5 years preceding our study, causing recall bias. Secondly, of the “three
delays model”, the third delay namely receiving adequate care in the facility is not addressed in
the current study. Data on the quality of delivery services and information related to waiting
time at the delivery sites were not collected. Health facility-related factors may have prevented
some women from utilizing the health services for delivery. We recommend a study of factors
influencing the utilization of decentralized health facility after stratified analysis with interac-
tion terms and sampling weights employing small risk factors of delivery care service use in
western Ethiopia.

Conclusion and recommendations

Many underlying socio-cultural, perceived benefit or need, and physical accessibility factors
were the significant predictors of women’s use of health facility. This study found that mater-
nal education influenced women’s attitudes toward the use of health facilities for delivery ser-
vices. Therefore, policymakers need to implement outreach interventions through kebeles to
encourage women to use services. It is also crucial for health promotion programs to target
rural women and communities with different traditional practices and views about the
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importance of knowledge on potential pregnancy, labor and delivery complications. The min-
istry of health, local government authorities and health care services, childbirth professionals
and community health extension agents can contribute in this regard. Equally important, is
intervention program to raise awareness and community mobilization campaigns to overcom-
ing the deep seated cultural aversion of using delivery services in public health facilities. In
addition, women need to plan to deliver at health facilities to overcome complications and
increase their ability to give safe birth. This has to be supported with increasing the accessibil-
ity of delivery care clinics either through further decentralization of health centers or by
upgrading the frontline health posts into health centers, as well as implementing community-
based intervention programs and improving rural transport services and the quality of mater-
nal services.

Supporting information

S1 Table. Sample distribution from the study communities by sample kebele (sub-district).
Description of data: Sample units drawn for the study among the studied kebeles.
(DOCX)

S1 Text. English language questionnaire for study entitled “Utilization of decentralized
health facilities and factors influencing women’s choice of a delivery site in Gida Ayana
Woreda, western Ethiopia”. Description of data: The questionnaire used to collect data for
the study.

(DOCX)

S1 Data. Some parts of data used in this study to measure the utilization of a decentralized
health facilities for delivery care in Gida Ayana woreda, western Ethiopia.
(XLSX)

Acknowledgments

The authors thank Wollega University for giving ethical clearance for this study. We would
also like to thank the respective Gida Ayana Woreda administrative bodies for their assistance
and the data collectors and study members for their participation. We also want to thank Mrs.
Ann Byers and Dr. Dereje Hinew for editing the manuscript at short notice.

Author Contributions

Conceptualization: Habtamu Tolera, Tegegne Gebre-Egziabher, Helmut Kloos.
Data curation: Habtamu Tolera, Tegegne Gebre-Egziabher, Helmut Kloos.
Formal analysis: Habtamu Tolera, Tegegne Gebre-Egziabher, Helmut Kloos.
Funding acquisition: Habtamu Tolera.

Investigation: Habtamu Tolera, Tegegne Gebre-Egziabher, Helmut Kloos.
Methodology: Habtamu Tolera, Tegegne Gebre-Egziabher, Helmut Kloos.
Project administration: Habtamu Tolera.

Resources: Habtamu Tolera.

Software: Habtamu Tolera, Tegegne Gebre-Egziabher, Helmut Kloos.

Supervision: Habtamu Tolera, Tegegne Gebre-Egziabher, Helmut Kloos.

PLOS ONE | https://doi.org/10.1371/journal.pone.0216714 May 17,2019 13/16


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0216714.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0216714.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0216714.s003
https://doi.org/10.1371/journal.pone.0216714

@ PLOS|ONE

Utilization of decentralized health facilities and factors influencing women’s choice of delivery site

Validation: Habtamu Tolera, Tegegne Gebre-Egziabher, Helmut Kloos.

Visualization: Habtamu Tolera, Tegegne Gebre-Egziabher, Helmut Kloos.

Writing - original draft: Habtamu Tolera.

Writing - review & editing: Habtamu Tolera, Tegegne Gebre-Egziabher, Helmut Kloos.

References

1.

10.

11.

12

13.

14.

15.

16.

17.

18.

Bhandari TR, Kutty VR, Sarma PS, Dangal G. Safe delivery care practices in western Nepal: Does
women’s autonomy influence the utilization of skilled care at birth? PLoS One. 2017. https://doi.org/10.
1371/journal.pone.0182485 PMID: 28771579

Abosse Z, Woldie M, Ololo S. Factors influencing antenatal care service utilization in Hadiya zone.
Ethiop J Health Sci. 2010; 20(2):75-82. PMID: 22434964

Dickson K, Darteh E, Kyereme A, Ahinkorah B. Determinants of choice of skilled antenatal care service
providers in Ghana: analysis of demographic and health survey. Matern Health Neonat Perinat Res.
2018; 4(14). https://doi.org/10.1186/s40748

Kassebaum N, Villa A, Coggeshall M, Shackelford K, Steiner C, Heuton K, et al. Global, regional, and
national levels and causes of maternal mortality during 1990-2013: a systematic analysis for the global
burden of disease study 2013. Lancet. 2014; 384:980—1004. https://doi.org/10.1016/S0140-6736(14)
60696-6 PMID: 24797575

Kassebaum N, Barber R, Bhutta Z, Dandona L, Gething P, Hay S et al. Global, regional, and national
levels of maternal mortality, 1990-2015: A systematic analysis for the global burden of disease study
2015. Lancet. 2016; 388(10053):1775—-1812. https://doi.org/10.1016/S0140-6736(16)31470-2 PMID:
27733286

Alkema L, Chou D, Hogan D, Zhang S, Moller A Gemmill A, et al. Global, regional, and national levels
and trends in maternal mortality between 1990 and 2015, with scenario-based projections to 2030: a
systematic analysis by the UN maternal mortalityestimation inter-agency group. Lancet. 2016; 387
(10017):462—474. https://doi.org/10.1016/S0140-6736(15)00838-7 PMID: 26584737

Woldegiorgis M, Bhowmik J, Mekonnen W. Trends in reproductive health indicators in Ethiopia: 2000—
2014. IntJ Healthcare. 2017; 3(1). https://doi.org/10.5430/ijh.v3n1p17

Tessema G, Laurence C, Melaku Y, Misganaw A, Woldie S, Hiruye A, et al. Trends and causes of
maternal mortality in Ethiopia during 1990-2013: Findings from the global burden of diseases study
2013. BMC Public Health. 2017; 17(160). https://doi.org/10.1186/s12889

FMoH [Federal Ministry of Health]. Health sector transformation plan I. 2015/16—2019/20. Addis
Ababa: Federal Ministry of Health, Ethiopia; 2015

Bitew T, Hanlon C, Kebede E, Medhin G, Fekadu A. Antenatal depressive symptoms and maternal
health care utilisation: a population-based study of pregnant women in Ethiopia. BMC Pregn Childbirth.
2016; 16(301). https://doi.org/10.1186/s12884

Aktar S. Health care seeking behavior for safe motherhood: Findings from rural Bangladesh. Bangla-
desh e-J Soc. 2012; 9(2):57-70.

Babalola S, Fatusi F. Determinants of use of maternal health services in Nigeria: Looking beyond indi-
vidual and household factors. BMC Pregn Childbirth. 2009; 9(43) https://doi.org/10.1186/1471

Teklehaimanot A, Kitaw Y, Gebre-Yohannes A, Girma S, Seyoum A, Desta H et al. Study of the working
conditions of health extension workers in Ethiopia. Ethiop J Health Dev 2007; 21(3):246—259.

Regassa N. Antenatal and postnatal care service utilization in southern Ethiopia: a population based
study. Afr Health Sci. 2011; 11(3):390-7. PMID: 22275929

Simkhada B, Teijlingen E, Porter M, Simkhada P. Factors affecting the utilization of antenatal care in
developing countries: Systematic review of the literature. J Adv Nurs. 2007; 6(13):244—60.

Worku A, Yalew A, Afework M. Maternal complications and women’s behavior in seeking care from
skilled providers in north Gondar, Ethiopia. PLoS One. 2013; 8(3):€60171. https://doi.org/10.1371/
journal.pone.0060171 PMID: 23555915

Tefera A, Alemu FM, Woldeyohannes SM. Institutional delivery service utilization and associated fac-
tors among mothers who gave birth in the last 9 months in Sekela district, north west of Ethiopia. BMC
Pregn Childbirth. 2012; 12(74).

Abera M, Gebremariam A, Belachew T. Predictors of safe delivery serice utilizion in Arsi zone, south-
east Ethiopia. Ethiop J Health Sci. 2011; 21(special issue):95-106. PMID: 24776809

PLOS ONE | https://doi.org/10.1371/journal.pone.0216714 May 17,2019 14/16


https://doi.org/10.1371/journal.pone.0182485
https://doi.org/10.1371/journal.pone.0182485
http://www.ncbi.nlm.nih.gov/pubmed/28771579
http://www.ncbi.nlm.nih.gov/pubmed/22434964
https://doi.org/10.1186/s40748
https://doi.org/10.1016/S0140-6736(14)60696-6
https://doi.org/10.1016/S0140-6736(14)60696-6
http://www.ncbi.nlm.nih.gov/pubmed/24797575
https://doi.org/10.1016/S0140-6736(16)31470-2
http://www.ncbi.nlm.nih.gov/pubmed/27733286
https://doi.org/10.1016/S0140-6736(15)00838-7
http://www.ncbi.nlm.nih.gov/pubmed/26584737
https://doi.org/10.5430/ijh.v3n1p17
https://doi.org/10.1186/s12889
https://doi.org/10.1186/s12884
https://doi.org/10.1186/1471
http://www.ncbi.nlm.nih.gov/pubmed/22275929
https://doi.org/10.1371/journal.pone.0060171
https://doi.org/10.1371/journal.pone.0060171
http://www.ncbi.nlm.nih.gov/pubmed/23555915
http://www.ncbi.nlm.nih.gov/pubmed/24776809
https://doi.org/10.1371/journal.pone.0216714

@ PLOS|ONE

Utilization of decentralized health facilities and factors influencing women’s choice of delivery site

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

Worku A, Fantahun M. Factors affecting utilization of skilled maternal care in northwest Ethiopia: A mul-
tilevel analysis. BMC Int Health Hum Rights. 2013; 13(20). https://doi.org/10.1186/1472-698X

Abebe F, Berhane Y, Girma B. Factors associated with home delivery in Bahirdar, Ethiopia: A case con-
trol study. BMC Res Notes. 2012; 5(653): doi.org/10.1186/1756

Tessu M; Lamaro T, Henok A. Prevalence of institutional delivery among mothers in Kometa sub-local-
ity, Aman town, southwest Ethiopia. Health Sci J. 2015; 10(3).

Dejene G, Hailemariam T. Utilization of institutional delivery services and associated factors among
mothers in semi-pastoralist, Southern Ethiopia. J Women’s Healthcare. 2015; 4(7). https://doi.org/10.
4172/2167-0420

Harveya S, Ayabacab P, Bucaguc M, Djibrinad S, Edsona W, Gbangbadee S, et al. Skilled birth atten-
dant competence: An initial assessment in four countries, and implications for the safe motherhood
movement. Int J Gynecol Obstet. 2004; 87:203-210.

Thaddeus S; Maine D. Too to walk: Maternal mortaliity in context. Soc Sci Med. 1994; 38(8):1091—
1110. PMID: 8042057

Yebyo H, Alemayehu M, Kahsay A. Why do women deliver at home? Multilevel modeling of Ethiopian
National Demographic and Health Survey data. PLoS One. 2015; 10(4):e0124718. https://doi.org/10.
1371/journal.pone.0124718 PMID: 25874886

Ahmed S, Creanga AA, Gillespie DG, Tsui AO. Economic status, education and empowerment: Implica-
tions for maternal health service utilization in Developing Countries. PLoS One. 2010; 5(16). https://doi.
org/10.1371/6e11190journal.pone

Kebede A, Hassen K, Teklehaymanot A. Factors associated with institutional delivery service utilization
in Ethiopia. Int J Women’s Health. 2016:463—-475.

USAID. Cultural barriers to seeking maternal health care in Ethiopia: A review of the literature. Wash-
ington DC; 2012.

Rosenfield A, Min CJ, Freedman LP. Making motherhood safe in developing countries. N Engl J Med.
2007; 356:1395—-1397. https://doi.org/10.1056/NEJMp078026 PMID: 17409320

Filippi V, Ronsmans C, Campbell OM, Graham WJ, Mills A, Borghi J, et al. Maternal health in poor coun-
tries: The broader context and a call for action. Lancet. 2006; 368:1535—-1541. https://doi.org/10.1016/
S0140-6736(06)69384-7 PMID: 17071287

Borghi J, Ensor T, Somanathan A, Lissner C, Mills A. Mobilizing financial resources for maternal health.
Lancet. 2006; 368:1457—1465. https://doi.org/10.1016/S0140-6736(06)69383-5 PMID: 17055948

Koblinsky M, Matthews Z, Hussein J, Mavalankar D, Mridha MK, Anwar |, et al Going to scale with pro-
fessional skilled care. Lancet. 2006; 368:1377—1386. https://doi.org/10.1016/S0140-6736(06)69382-3
PMID: 17046470

Campbell OM, Graham WJ. Strategies for reducing maternal mortality: Getting on with what works. Lan-
cet. 2006; 368:1284—1299. https://doi.org/10.1016/S0140-6736(06)69381-1 PMID: 17027735

Rosenfield A, Min CJ, Freedman LP. Maternal mortality: Who, when, where, and why. Lancet. 2006;
368:1189-1200. https://doi.org/10.1016/S0140-6736(06)69380-X PMID: 17011946

Federal Ministry of Health [FMoH] of Ethiopia: Health Sector Development Program IV. 2010/2011-
2014/2015. Addis Ababa: Federal Ministry of Health [FMoH] [Ethiopia].; 2010.

Central Statistical Agency [CSA]. Ethiopia Demographic and Health Survey 2016. Addis Ababa, Ethio-
pia, and Rockville, Maryland, USA: CSA and ICF.; 2017.

TGE [Transitional Government of Ethiopia]. Health policy of the transitional government of Ethiopia,
1993. Addis Ababa: Ethiopia;1993.

EPRDF [Ethiopian People Revolutionary Democratic Front]. The constitution of the Federal Govern-
ment of Ethiopia1995. Addis Ababa: Ethiopian;1995.

FMoH [Federal Ministry of Health]. Health sector development programme V. 2010/11-2014/15:
Annual performance evaluation report. Addis Ababa: Ethiopia; 2014.

Nathan L, Shi Q, Plewniak K, Zhang C, Nsabimana D, Sklar M, et al. Decentralizing maternity services
to increase skilled attendance at birth and antenatal care utilization in rural Rwanda: a prospective
cohort study. Maternal Child Health J. 2015; 19(9):1949-1955.

Moyer C, Mustafa A. Drivers and deterrents of facility delivery in Sub-Saharan Africa: a systematic
review. Reprod Health. 2016;(43). https://doi.org/10.1186/1742

Kaba M, Bulto T, Tafesse Z, Lingerh W, Ali |. Sociocultural determinants of home delivery in Ethiopia: a
qualitative study. Int J Women’s Health. 2016; 8:93—102.

Wako W, Kassa D. Institutional delivery service utilization and associated factors among women of
reproductive age in the mobile pastoral community of the Liban district in Guji zone, Oromia, southern
Ethiopia: A cross sectional study. BMC Pregn Childbirth. 2017;(7)144. https://doi.org/10.1186/s12884

PLOS ONE | https://doi.org/10.1371/journal.pone.0216714 May 17,2019 15/16


https://doi.org/10.1186/1472-698X
https://doi.org/10.1186/1756
https://doi.org/10.4172/2167-0420
https://doi.org/10.4172/2167-0420
http://www.ncbi.nlm.nih.gov/pubmed/8042057
https://doi.org/10.1371/journal.pone.0124718
https://doi.org/10.1371/journal.pone.0124718
http://www.ncbi.nlm.nih.gov/pubmed/25874886
https://doi.org/10.1371/6e11190journal.pone
https://doi.org/10.1371/6e11190journal.pone
https://doi.org/10.1056/NEJMp078026
http://www.ncbi.nlm.nih.gov/pubmed/17409320
https://doi.org/10.1016/S0140-6736(06)69384-7
https://doi.org/10.1016/S0140-6736(06)69384-7
http://www.ncbi.nlm.nih.gov/pubmed/17071287
https://doi.org/10.1016/S0140-6736(06)69383-5
http://www.ncbi.nlm.nih.gov/pubmed/17055948
https://doi.org/10.1016/S0140-6736(06)69382-3
http://www.ncbi.nlm.nih.gov/pubmed/17046470
https://doi.org/10.1016/S0140-6736(06)69381-1
http://www.ncbi.nlm.nih.gov/pubmed/17027735
https://doi.org/10.1016/S0140-6736(06)69380-X
http://www.ncbi.nlm.nih.gov/pubmed/17011946
https://doi.org/10.1186/1742
https://doi.org/10.1186/s12884
https://doi.org/10.1371/journal.pone.0216714

@ PLOS|ONE

Utilization of decentralized health facilities and factors influencing women’s choice of delivery site

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.
64.

65.

Tadele N, Lamaro T. Utilization of institutional delivery service and associated factors in Bench Maji
zone, southwest Ethiopia: Community based, cross sectional study. BMC Health Serv Research. 2017;
(17)101. https://doi.org/10.1186/s12913

Fisseha G, Berhane Y, Worku A, Terefe W. Distance from health facility and mothers’ perception of
quality related to skilled delivery service utilization in northern Ethiopia. Int J Women’s Health
2017:749-756.

Gabrysch S, Campbell O. Still too far to walk: Literature review of the determinants of delivery service
use. BMC Pregn Childbirth. 2009; 9(34). https://doi.org/10.1186/1471-2393-9-34 PMID: 19671156

Tarekegn S, Lieberman L, Giedraitis V. Determinants of maternal health service utilization in Ethiopia:
Analysis of the 2011 Ethiopian Demographic and Health Survey. Pregn Childbirth. 2014; 14(161).

Regassa T, Gebi A. Determinants of institutional delivery among childbearing age women in western
Ethiopia: Unmatched case control study. PLoS One. 2014; 9(5). https://doi.org/10.1371/journal.pone

CSA [Central Statistical Agency]. Population projection of Ethiopia for all regions at woreda level from
2014-2017. Addis Ababa: Central Statistical Agency. Ethiopia; 2013. https://doi.org/10.1186/1746

OHB [Oromia Health Bureau]. Gida Ayana Woreda based health sector plan performance evaluation
report, 2015. Finfinne: Oromia Health Bureau. Ethiopia; 2015.

ORS [Oromia Resgional State]. Oromia Regional State eastern Wollega Zone finance and economic
development office: Physical and socio economic profile of Gidda Ayana Woreda. Finfinne: Oromia
Regional State, Ethiopia; 2015.

Ethiopia demographic and health survey: Ethiopia mini demographic and health survey, 2014. Addis
Ababa: Central Statistical Agency [CSA] and Ministry of Health Ethiopia; 2014.

Kelsey J, Whittemore A, Evans A, Thompson W. Methods of sampling and estimation of sample size.
Methods in observational epidemiology. New York: Oxford University Press. USA;1996

Hosmer D. Lemeshow S. Applied logistic regression. 2rd ed. New York: John Wiley & Sons, Inc. USA;
2000.

Kidanu S, Degu G, Turiye Y. Factors influencing institutional delivery service utilization in Dembecha
district, northwest Ethiopia: A community based cross sectional study. BMC Reprod Health 2017; 14
(98). https://doi.org/10.1186/s12978

Say L; Raine R. A systematic review of inequalities in the use of maternal health care in developing
countries: Examining the scale of the problem and the importance of context public health reviews. Pub-
lic Health Rev. 2007; 85(10):812—-819. https://doi.org/10.2471/BLT

Singh PK, Rai RK, Alagarajan M, Singh L. Determinants of maternity care services utilization among
married adolescents in rural India. 2012;7(2). PLoS One. 2012; 7(2). https://doi.org/10.1371/e0031666

Karkee R, Lee AH, Khanal V. Need factors for utilisation of institutional delivery services in Nepal: An
analysis from Nepal demographic and health survey, 2011. BMJ Open. 2015(4):e004372. https://doi.
org/10.1136/bmjopen

Lassi ZS, Salam RA, Das JK, Bhutta ZA. Essential interventions for maternal, newborn and child health:
Background and methodology. Reprod Health. 2014; 11(Suppl 1). https://doi.org/10.1186/1742

Arba MA, Darebo TD, Koyira MM. Institutional delivery service utilization among women from rural dis-
tricts of Wolaita and Dawro zones, southern Ethiopia; a community based cross-sectional study. PLoS
One. 2016; 11(3): e0151082. https://doi.org/10.1371/journal.pone.0151082 PMID: 26986563

Shahram MS, Hamajima N, Reyer JA. Factors affecting maternal healthcare utilization in Afghanistan:
Secondary analysis of Afghanistan health survey 2012. Nagoya J. Med. Sci. 2015(77):595-607.

Jayaweera RT, Ngui FM, Hall KS, Gerdts C. Women'’s experiences with unplanned pregnancy and
abortion in Kenya: a qualitative study. PloS One 2018: https://doi.org/10.1371/j0191412

Ikamari L. Maternal health care in Teso district in Keny. African J Health sci. 2004; 11:21-32.

Obermeyer CM, Potter JE. Maternal health care utilization in Jordan: a study of patterns and determi-
nants. Stud Fam planning. 1991; 229(3):177-187.

Kloos H. Primary Health Care in Ethiopia: From Haile Sellassie to Meles Zenawi. Northeast African
Studies; 1998:83—113. http://www.jstor.org/stable/41931184

PLOS ONE | https://doi.org/10.1371/journal.pone.0216714 May 17,2019 16/16


https://doi.org/10.1186/s12913
https://doi.org/10.1186/1471-2393-9-34
http://www.ncbi.nlm.nih.gov/pubmed/19671156
https://doi.org/10.1371/journal.pone
https://doi.org/10.1186/1746
https://doi.org/10.1186/s12978
https://doi.org/10.2471/BLT
https://doi.org/10.1371/e0031666
https://doi.org/10.1136/bmjopen
https://doi.org/10.1136/bmjopen
https://doi.org/10.1186/1742
https://doi.org/10.1371/journal.pone.0151082
http://www.ncbi.nlm.nih.gov/pubmed/26986563
https://doi.org/10.1371/j0191412
http://www.jstor.org/stable/41931184
https://doi.org/10.1371/journal.pone.0216714

