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Abstract

Background and Aims: Health services during pregnancy, childbirth, and the
postnatal period play a pivotal role in the survival of both the mother and the baby.
We, therefore, analyzed maternal health service utilization and the related drivers
among women of childbearing age in Ethiopia.

Methods: We used secondary data from the 2019 Ethiopian mini Demographic and
Health Survey. The survey was conducted in 11 regions, and 2 city administrations,
in Ethiopia from March 21 to June 28, 2019. Maternal health service utilization was
measured in terms of three dimensions including antenatal care (ANC), skilled
delivery service, and postnatal care (PNC). Bi-variable and multivariable logistic
regression was used. We then fitted three separate models. Data were analyzed
using SPSS version 25; all analysis was adjusted for cluster and sample weight.
Results: A total of 2923, 3924, and 1899 women were included for ANC, delivery,
and PNC utilization, respectively. The majority of 1802 (61.7%) women had a “good”
antenatal care utilization, and it was explained by the level of maternal education,
marital status, and wealth index. Nearly half, of 1899 (48.1%) of the women gave
birth in a health facility, and it was associated with age, educational status, wealth
index, the timing of first antenatal care, and the number of antenatal care contact.
Finally, one third (33.7%) of them had adequate PNC utilization and it was associated
with households having a television, the timing of first antenatal care, and the
number of antenatal care contacts.

Conclusion: Despite the due emphasis on maternal health services by the Ethiopian
government, the uptake of services is not optimal. Women empowerment and timely

and adequate ANC contacts will prepare women for better uptake of services.
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1 | INTRODUCTION

Health service during pregnancy, delivery, and postnatal period
holds a pivotal role in the survival and future well-being of both the
mother and the baby. The World Health Organization and health
authorities of most countries in the world have made maternal
health services part of essential health service packages.® Those
packages are mostly outlined in terms of antenatal care (ANC),
delivery care, and postnatal care (PNC).2

ANC is a form of preventive health care during pregnancy
that focuses on advice on healthy behaviors, health-care check-
ups, and the provision of emotional and psychological support to
pregnant women.® While skilled birth attendance is a birth
assisted by either a doctor, nurse, midwife, or other accredited
health-care professionals,* PNC is health checkups by a skilled
health professional within 6 weeks of childbirth.> Holding other
things constant, a health system that performs well in these three
health packages ends up with lesser maternal morbidity and
mortality.®

Though the global trend showed maternal mortality is declining
over time, it remains a major public health problem in some parts of
the world.”"? Estimates of 2017 show that around 295,000 deaths
per year occurred during and following pregnancy and childbirth and
almost all (95%) of these deaths occurred in sub-Sahar African (SSA)
and Southern Asian countries, with the greatest (65%) share by the
WHO African Region.201?

Globally, maternal mortality is expected to decline by 6.1%
each year between 2016 and 2030.12 However, in countries like
Ethiopia, the trend of maternal mortality ratio (MMR) reduction
seems quite far from this estimate.?®> To meet this target on
average each year Ethiopia should reduce the MMR by 10%
afterward 2021.1*

According to the 2016th Ethiopian Demographic, and Health
Survey (EDHS) report, the level of at least one ANC contact; skilled
birth attendance; and having at least two signal functions 2 days after
delivery were 62%, 28%, and 39.6%, respectively, which is lower than
most African countries.'®> The Fragile States Index also stated
Ethiopia as one of the 15 countries classified as a “very high alert”
or “high alert” for maternal mortality.”

Other previous studies in Ethiopia used either of the
indicators like; at least one ANC visit at least four ANC visits
the timing of first ANC visits services received during ANC visits
type of health-care provider visited, and quantity of contacts®-1?
with possible individual, and household (HH)-related determinants

of use.20-23

In this study, to provide a good summary of
information all of the available mixes of indicators were
exhaustively used. Additionally, it is the first study using the
2019th Ethiopian Mini Demographic, and Health Survey. The
findings will then help policymakers and stakeholders to reduce
maternal mortality by designing each MCH component-specific
intervention based on the identification of hotspot areas and

factors that affect service utilization in Ethiopia.

2 | METHODS

2.1 | Study design and setting
Ethiopia is a land-locked country located in East Africa, sharing
borders with Sudan and South Sudan from the west, Somalia and
Djibouti from the east, Eritrea from the north, and Kenya from the
southern direction. The population of Ethiopia is approximated to be
120 million, with around 25 million reproductive-age women.?*
Administratively, Ethiopia is divided into 11 regions and 2 city
administrations (Figure 1). Human resource for health is one of the
major challenges in the country including shortages, and urban/rural
disparities.?’> In the year 2019, the health professional (Medical
Doctors, Midwives, and Nurse) to population ratio was below the
minimum requirement for SSA, 1.81 per 1000 population, as stated
by the WHO. In addition to this, access to essential maternal health
services is another challenge for service utilization as more than
three-fourths of women in Ethiopia live in rural areas, and most of the
infrastructure and roads there do not exist or are in poor condition.?®
The study was conducted from March 21 to June 28, 2019.

2.2 | Population and sampling

The sampling frame was a complete list of 149,093 enumeration
areas (EAs) created for the 2019 Ethiopia Population and Housing
Census (PHC). An EA is a geographic area covering an average of
131 HHs.

The stratification was made into urban and rural areas for each
region and administrative city, yielding 21 sampling strata. Samples of
EAs were selected independently in each stratum in two stages. In
the first stage, 305 EAs (93 in urban areas and 212 in rural areas)
were selected with probability proportional to EA size and with
independent selection in each sampling stratum. An HH listing
operation was carried out in all selected EAs, and the resulting list of
HHs then served as a sampling frame for the second stage.

In the second stage of selection, a fixed number of 30 HHs per
cluster were selected with an equal probability of systematic
selection from the newly created HH listing. Women of the
reproductive age group who gave birth within 5 years preceding
the survey, were the source population for this study, and women of
childbearing age, who were either permanent residents of the
selected HHs or visitors who slept in the HH the night before the
survey, were eligible to be interviewed. To assure the randomness of
selection in HHs with more than one eligible woman, only one

woman per HH was selected using the lottery method.

2.3 | Data collection

The survey team used DHS Program's standard tools that were adapted

to reflect the population and health issues relevant to Ethiopia. Maternal
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FIGURE 1 The status of maternal health service utilization across the regions of Ethiopia, 2019 mini DHS, Ethiopia. DHS, Demographic and

Health Survey.

health service-related information was collected using the women's
guestionnaire among the five questionnaires in the DHS program
surveys. The questionnaire includes items related to respondents'
background characteristics, reproduction, contraception, pregnancy and
PNC, child nutrition, childhood immunizations, and health facility
information. The Survey was implemented by the Ethiopian Public
Health Institute (EPHI), in partnership with the Central Statistical Agency
(CSA) and the Ethiopian Ministry of Health (MOH). Around 17 data
collectors who had some experience in previous Ethiopian DHS surveys
received training from February 11 to 20, 2019, and proceeded to data
collection after field practice, and a debriefing session.

2.4 | Study variables and measurement

In this study, MCH components were measured using three

dimensions; ANC services, delivery services, and PNC care services.

ANC utilization was assessed using six interview questions. In the
measurement, health-care providers indicate; doctors, nurses, mid-
wives, and health officers. Others include; traditional birth atten-
dants, community/village health volunteers, neighbors/friends/rela-
tives, and others. After summarizing their response, women were said
to get recommended ANC services if a woman scored “one” for at
least four of them (80%). Delivery service use was measured by two
questions, after summarizing their answers women were declared to
have skilled birth attendance if responded: “one” for all (100%).
Postnatal utilization was derived from four questions. Then after
summarizing their response, women were said to get PNC service, if a
“one” for all (100%) (Table 1).
variables were: age of mother, region, place of residence, level of
education, marital status, sex of HH head, whether the HH has a

radio, whether the HH has television, and wealth index.

woman responded: Independent

The wealth index in this study was used as DHS measured using
easy-to-collect data on a HH's ownership of selected assets; such as
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TABLE 1 Measurement of maternal health-care utilization in terms of antenatal care, delivery service, and postnatal care utilization among
women aged 15-49 years, 2019 mini DHS, Ethiopia
ANC Delivery PNC
R. no Question Response Question Response Question Response
1 Did you seek ANC for this 1. Yes Where did you give 1. Health facility Before your discharge after 1. Yes
? birth? f chil born,
pregnancy 0. No irt] 0. Home (rfame of child) was orr? 0. No
did any health-care provider
check on your health?
2 If yes, “whom did you see?” 1. HCP Who assisted you 1. HCP How many hours, days, or 1. Within 24 h
with the weeks after the birth of e
0. Others delivery? 0. Others (name) did the first check 0. Within days and
weeks
take place?
3 How many months 1. Before 12 Who checked on your health 1. HCP
pregnant were you weeks at that time?
h first ived
WhEN YO TIrst receive 0. After 12 weeks 0. Others
the care?
4 How many times did you 1. Four and above Was your body temperature 1. Yes
receive AN(”Z during this 0. Below 4 measured a)‘ter 0. No
pregnancy? 2 days of discharge?
5 Were you given or did you 1. Yes
bu i |
: y any iron tablets or 0. No
iron syrup
6 For how many days do you 1. Ninety and

take the iron tablets?

above days.?’

0. Below 90 days

Abbreviations: ANC, antenatal care; DHS, Demographic and Health Survey; HCP, health-care provider; PNC, postnatal care.

televisions and bicycles, materials used for housing construction, and
types of water access and sanitation facilities.

2.5 | Data analysis
We analyzed the data using the SPSS version 25 software. The

analysis involved both descriptive and inferential analysis.
Frequency and percentage measures were generated. We used a
binary logistic regression model in two steps to assess the
predictors of maternal health service utilization. Primarily we did
simple binary logistic regression for each of the independent
variables. Variable with p-value<0.25 were a candidate for
inclusion in the multiple logistic models. Finally, a p-value < 0.05
was used.

We did a weighted analysis to account for disproportionate
stratification for different regions, for the use of multistage sampling
to recruit participants, and to be able to generalize the findings to the

national reference population.

2.6 | Ethics consideration

The authors analyzed secondary publicly available data obtained from
the DHS program database. There was no additional ethical approval,
and informed consent was obtained by the authors.

2.7 | Statistical methods

Quantitative data from the demographic and health survey of
Ethiopia was used for analysis. For the three components of maternal
health service utilization, data are expressed as n(%). For the
inferential analysis; the age of the mother, region, place of residence,
level of education, marital status, sex of HH head, whether the HH's
possession of radio, or television, and wealth index were considered.
The a priori levels of significance were two-sided and p < 0.05 were

considered statistically significant. SPSS version 25 was used for all

analyses.
3 | RESULTS
3.1 | Description of the study participants

A total of 3924 women were selected for this study. Of these, the
highest proportion; 1192 (30.4%) of women were in the age range of
25-29 years. Three-fourths; 2900 (73.9%), of the participants were
residents of rural areas, and almost all; 3657 (93.1%), were married.
Being a HH head was dominated by the male sex; 3401 (86.6%), and
around half; of 2014 (51.3%), of the study participants, had no formal
education. The wealth status was almost equally distributed among
the five quantiles with a slightly higher proportion of the poorest
quantile 825 (21.0%) (Table 2).



BIRHANU ET AL.

_Wl LEY_Kﬂ

Health Science Reports

TABLE 2 Sociodemographic and
ecor}o.mic characteristics of St.UdY Variable
participants, 2019 EDHS, Ethiopia

Age group

Place of residence

Educational

attainment

Current marital
status

Sex of HH head

Wealth index
combined

Open Access

ANC (%) Delivery (%) PNC (%)

Category (N=2923) (N=3924) (N =1899)
15-19 73 (4.05) 130 (3.32) 17 (0.36)
20-24 398 (22.07) 468 (25.96) 140 (7.76)
25-29 606 (33.61) 616 (34.17) 177 (9.82)
30-34 383 (21.24) 386 (21.41) 158 (8.76)
35-39 230 (12.76) 280 (15.53) 107 (5.93)
40-44 88 (4.88) 100 (5.55) 32 (1.77)
45-49 25 (1.39) 33(1.83) 10 (0.55)
Urban 658 (36.49) 744 (37.01) 264 (42.93)
Rural 1145 (63.51) 1266 (62.99) 351 (57.07)
No education 675 (37.46) 728 (36.22) 243 (37.97)
Primary 736 (40.84) 845 (42.04) 235 (36.72)
Secondary 255 (14.15) 297 (14.78) 109 (17.03)
Higher 136 (7.55) 140 (6.97) 53 (8.28)
Never in union 4 (0.22) 14 (0.70) 7 (0.46)

Married 1708 (94.84) 1871 (92.90) 1455 (96.04)
Living together 9 (0.50) 15 (0.74) 4 (0.26)
Widowed 11 (0.61) 16 (0.79) 2 (0.13)
Divorced 54 (3.00) 68 (3.38) 36 (2.38)
separated 15 (0.83) 30 (1.49) 11 (0.73)
Male 1573 (87.24) 1708 (84.85) 532 (83.00)
Female 230 (12.76) 305 (15.15) 109 (17.00)
Poorest 191 (10.59) 184 (9.14) 47 (7.33)
Poorer 310 (17.19) 339 (16.84) 87 (13.57)
Middle 340 (18.86) 351 (17.44) 105 (16.38)
Rich 347 (19.25) 436 (21.66) 119 (18.56)
Richest 615 (34.11) 703 (34.92) 283 (44.15)

Abbreviations: ANC, antenatal care; EDHS, Ethiopian Demographic and Health Survey; HH,
household; PNC, postnatal care.

3.2 | Use of maternal health services

3.2.1 | Antenatal care utilization

Out of the total 3924 eligible women, almost three-quarters (74.4%)
of the women had at least one contact with someone during their
pregnancy. Of those who attended ANC at least once, almost all
2888 (98.8%), had contact with one or more health-care providers.
However, only 1092 (37.4%) of the women started ANC before
12 weeks of gestation. Although three-quarters of the women (77%)
received Iron tablets at least for a day, only 14.0% took iron for at
least 90 days throughout their pregnancy. Generally, 1802 (61.7%) of
pregnant women had a “good” ANC utilization (Table 3).

322 |

Delivery care utilization

Of the total births within 5 years preceding the survey 3426

(87.3%), women have got some assistance either from a skilled
health-care provider or others during childbirth. Of the assisted
deliveries, the highest proportion of 2120 (61.8%) was assisted
either by one or more health-care providers. One out of eight
deliveries 498 (12.7%) remains unassisted by anyone in the
country. Regarding the place of delivery, less than half of
1899(48.4%) deliveries were managed at health facilities. As a
result, nearly half, 1888 (48.1%) of women gave birth in the health
facility and their delivery was assisted by one or more health-care

providers (Table 4).
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TABLE 3 The status of antenatal care utilization among women
aged 15-49 years, 2019 mini DHS, Ethiopia

Variable Category N (2923)
At least one contact Yes 2923 (74.4%)
for ANC

Seen HCP for ANC Yes, seen by one or

more HCP

2888 (98%)

Timing of first ANC Before 12 weeks 1092 (37%)

Number of ANC visit Four and above ANC

contacts

1688 (57.8%)

Took iron during pregnancy  Yes 2249 (77%)

Days of iron intake Ninety and above days 410 (14%)

WHO recommended ANC Good ANC utilization 1802 (61.7%)

Poor ANC utilization 1121 (38.2%)

Abbreviations: ANC, antenatal care; DHS, Demographic and Health
Survey; HCP, health-care provider; PNC, postnatal care.

TABLE 4 The status of delivery care utilization among women
aged 15-49 years, 2019 mini DHS, Ethiopia

Variable Category N (3924)

Place of delivery Health facility 1899 (48.4%)

Assistance during delivery Assisted by at least 2120 (54%)

one HCP

WHO recommended
delivery

Good delivery care 1888 (48.1%)

utilization

Poor delivery care use 2039 (51.9%)

Abbreviations: DHS, Demographic and Health Survey; HCP, health-care
provider.

3.2.3 | Postnatal care utilization

Out of the total population who gave their recent birth at the health
facility (1899), the majority 1243 (65.4%) were checked for their
health status before they leave the health facility. The check-ups for
1174 (94.4%) of the mother were done within 24 h from delivery.
Almost all of the mothers 1237 (99.5%), got these services from a
skilled health-care provider. However, from women who gave their
recent birth at the health facility, body temperature measurement
after 2 days of discharge was done for less than half 942 (43%) of the
women. Overall, one third of 641 (33.7%), mothers had an adequate
PNC (Table 5).

3.3 | Maternal health service utilization by region

The utilization of maternal health services was observed to have

variation by region across the country; the proportion of ANC

TABLE 5 The status of postnatal care utilization among women
aged 15-49 years, 2019 mini DHS, Ethiopia

Variable Category N (%)

Health checkup before Yes 1243 (65.4%)

discharge (n =1899)

How long before discharge Within 24 h

(n=1243)

1174 (94.4%)

Personnel performed
check-up (n=1243)

Health-care provider 1237 (99.5%)

Check-up after discharge Yes
(n=1899)

942 (43%)

WHO recommended PNC Good PNC use 641 (33.7%)

Poor PNC use 1383 (66.2%)

Abbreviations: DHS, Demographic and Health Survey; PNC, postnatal care.

utilization is higher in Addis Ababa (87%), and Dire Dawa (83%),
whereas it was the lowest in the Somalia region (37%). Similarly,
delivery service utilization had the highest proportion in Addis
Ababa (96%), and Dire Dawa (76%), while it was lowest in the
Somalia region (25%). Lastly, the proportion of PNC service use
was higher in the Gambela region (57%), and Addis Ababa (56%),
whereas Women residing in SNNPR were the lowest of all (18%)
(Figure 2).

3.4 | Factors associated with maternal health
service utilization

3.4.1 | Antenatal care utilization

The simple logistic regression analysis suggested variables like
age, place of residence, educational level, marital status, wealth
index, HH having a radio, sex of HH head, and HH having a
Television as candidates for multiple regression (Table A1). Then
in the multivariate analysis; educational level, marital status, and
wealth index were found to have an association with adequate
ANC utilization.

As compared to women having no education, women having a
primary education were 30% more likely (adjusted odds ratio [AOR]:
1.3; 95% Cl: 1.1-1.6); those who had secondary education were
twice more likely (AOR: 1.9; 95% ClI: 1.4-2.6; and women who had
higher education were around fourfold more likely (AOR: 4.3; 95%
Cl: 2.4-7.5); to have a good ANC utilization. Married women were
around eightfold more likely (AOR: 8.5; 95% Cl: 2.3-30.4) on the
other hand, women who have separated were around sixfold more
likely (AOR: 6.8; 95% Cl: 1.7-26.0) to have a good ANC utilization
than women never in a union. Compared to the poorest women,
poorer were 10% more likely (AOR: 1.1; 95% Cl: 1.1-1.7), whereas,
both middle and richer women were 30% more likely (AOR: 1.3;
95% Cl: 1.1-1.7), and those who were richest were threefold more
likely (AOR: 3.2; 95% Cl: 2.4-4.3) to have a good ANC utilization
(Table 6).
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FIGURE 2 The status of maternal health-care utilization across the regions of Ethiopia. ANC, antenatal care; PNC, postnatal care.

3.4.2 | Delivery care utilization

The simple logistic regression analysis suggested variables including;
age, place of residence, educational level, marital status, sex of HH
head, HHs having a television, HH having a radio, wealth index,
timing of first ANC contact, and the number of ANC contacts having
a crude association with delivery care utilization (Table A1). Then in
the multivariable logistic regression age, educational status, wealth
status, the timing of first ANC contact, and the number of ANC were
found to have a statistically significant association with delivery care
utilization.

Women aged 40-44 were 60% less likely (AOR: 0.4; 95% Cl:
0.2-0.7), those aged 25-29 were 50% less likely (AOR: 0.5; 95% Cl:
0.3-0.8), and women on the age range of 30-34 were 40% less
likely (AOR: 0.6; 95% Cl: 0.4-0.9) to have a skilled delivery
utilization than that of women aged 15-19. Compared to women
who have no education, women having a primary education were
40% more likely (AOR: 1.4; 95% Cl: 1.1-1.7), and those who have
secondary education were twice more likely (AOR: 2.3; 95% Cl:
1.6-3.3), and women having higher education were 2.6 times more
likely (AOR: 2.6; 95% Cl: 1.4-4.9) to have a skilled delivery
utilization. Compared to the poorest women, both poorer, and
middle-class women were two times more likely, (AOR: 2.1; 95% Cl:
1.6-2.8), and (AOR: 2.0; 95% Cl: 1.5-2.7) to have a skilled delivery
respectively. Whereas, richer women were three times more likely
(AOR: 3.3; 95% Cl: 2.5-4.4), and those who were richest were
around 6 folds more likely (AOR: 6.1; 95% Cl: 4.1-9.2) to have a
skilled delivery use. Those who have adequate ANC follow-up

during pregnancy were 60% more likely to (AOR: 1.6; 95% Cl:
1.4-1.9), and those who started the ANC early, were 20% more
likely (AOR: 1.2; 95% Cl: 1.1-1.5) to have skilled delivery care
(Table 6).

3.4.3 | Postnatal care utilization

Variables including age, region, type of place of residence, educa-
tional level, sex of HH head, HHs having a television, HHs having a
radio, wealth index, timing of first ANC contact, and the number of
ANC contacts had a crude association with PNC service utilization
(Table A1). Moreover, in the final model variables including HHs
having a television, the timing of first ANC contact, and the number
of ANC contacts were found to have a statistically significant
association with PNC utilization.

Those women possessing a television, and those who started
their ANC contact earlier were 50% (AOR: 1.5; 95% Cl: 1.2-1.9) more
likely to have a recommended PNC respectively. Women having an
adequate ANC were 40% better at PNC utilization (AOR: 1.4; 95% Cl:
1.1-1.7) (Table 6).

4 | DISCUSSION

Depending on the all-around benefits of integrated maternal health
services, the practice has been promoted both globally and locally to
further strengthen the uptake of ANC service during pregnancy, SBA
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TABLE 6

Variable

Age

Place of residence

Educational level

Current marital status

Sex of household (HH) head

HH has radio

HH has television

Wealth index combined

Timing of first ANC

Number of ANC contact

Category
15-19

20-24

25-29

30-34

35-39

40-44

45-49

Urban

Rural

No education
Primary
Secondary
Higher

Never in union
Married

Living with partner
Widowed

Divorced

No longer living together

Male

Female

No

Yes

Not a de jure resident
No

Yes

Not a de jure resident
Poorest

Poorer

Middle

Richer

Richest

Inappropriate timing
Appropriate timing
Inadequate ANC

Adequate ANC

BIRHANU ET AL.

OpenAccess

Antenatal care

Institutional delivery

Factors associated with maternal health services, among women aged 15-49 years, 2019 mini DHS, Ethiopia

Postnatal care

COR (95% ClI)
1

2.1 (14, 3.0)
1.9 (1.3,27)
1.9 (1.3,27)
1.3 (0.9, 2.0
1.3(0.8,2.1)
1.2 (0.6, 2.4)
1

0.4 (0.3, 0.4)
1

1.5(1.3, 1.8)
28(21,37)
7.4 (4.4, 12.5)
1

3.7 (1.1, 12.0)
2.0 (0.4,9.1)
1.7 (0.4, 6.9)
3.3 (0.9, 11.5)
1.4 (0.3, 5.5)
1

0.9 (0.7,1.1)
1

14 (1.2, 1.6)
1.2 (0.6, 2.3)
1

3.2 (2.6, 4.0)
1.4 (0.7, 2.6)
1

1.2 (0.9, 1.5)
14 (1.1, 1.9)
1.6 (1.2,2.1)

4.3 (3.3, 5.6)

AOR (95% Cl)
1

1.4 (1.0, 2.1)
14 (1.0, 2.1)
1.6 (1.0, 2.4)
1.3 (0.9, 2.0)
1.4 (0.8, 2.2)
1.1 (0.5, 2.3)
1

0.82 (0.6, 1.0)
1

1.3 (1.1, 1.6)**
1.9 (1.4, 2.6)*
4.3 (2.4,7.5)*
1

8.5 (2.3, 30.4)*
3.2 (0.6, 16.0)
4.1 (0.9, 18.8)
6.8 (1.7, 26.0)*
2.4 (0.5, 10.1)
1

0.8 (0.6, 1.0)
1
1.0(0.8,1.2)

1.2 (0.6, 2.6)

1.2(0.8, 1.8)

14 (0.9, 1.2)

1.1 (1.1, 1.7)*
1.3 (1.1, 1.7)*
1.3 (1.1, 1.8)*

3.2 (24, 43"

COR (95% CI)
1 1
1.2 (0.9, 1.6)
0.8 (0.6, 1.1)
0.7 (0.5, 1.0)
0.7 (0.5, 1.0)
0.4 (0.3,0.6)
0.4 (0.2,0.7)
1 1
0.2 (0.2,0.3)
1 1
2.7 (2.3,3.1)

9.4 (7.0, 12.5)
20.2 (11.5, 35.2)
1 1
0.4 (0.1, 1.5)
0.5 (0.1, 1.8)
0.1 (0.0, 0.5)
0.5 (0.2, 1.4)
0.5(0.2,1.4)
1 1
14(1.1,17)
1 1
0.4 (0.2,0.7)
0.8 (0.4, 1.6)
1 1
12.0 (9.4, 15.8)
2.7 (1.4,5.0)

1 1
2.7 (2.1, 34)
3.1 (25, 3.9)
6.1(4.8,7.7)

25.6 (19.7, 33.7)

1 1
2.0(1.7,23)
1 1
4.7 (4.1, 5.3)

AOR (95% ClI)

0.8(0.5,1.2)
0.5 (0.3, 0.8)**
0.6 (0.4, 0.9)
0.8(0.5,1.2)
0.4 (0.2,0.7)**

0.8 (0.4, 1.8)

1.0 (0.8, 1.4)

14 (1.1, 1.7)*
2.3 (1.6, 3.3)**

2.6 (1.4, 4.9

0.1 (0.0, 1.5)
0.1 (0.0, 1.7)
0.2 (0.0, 0.8)
0.4 (0.0, 1.4)

0.6 (0.0, 1.0)

14 (1.0, 1.9)

0.9 (0.7, 1.1)

0.7 (0.3, 1.6)

2.1 (0.4, 3.2)

1.1 (0.3, 1.4)

2.1 (1.6, 2.8)**

2.0 (1.5, 2.7)**

3.3 (2.5, 4.4)*

6.1 (4.1, 9.2

12(1.1,1.5)"

1.6 (1.4, 1.9)*

COR (95% CI)
1

2.8 (1.6, 4.9)
2.6 (1.5, 4.5)
4.6 (2.4,8.0)
4.0(2.2,7.1)
3.1 (1.6, 6.1)
3.1(1.2,7.6)
1

0.6 (0.4,0.7)
1

0.7 (0.6, 0.9)
1.1 (0.8, 1.5)
1.2(0.8,1.8)
1
04(0.1,1.2)
0.3 (0.0, 1.6)
0.1 (0.0, 1.0)
1.1(03,3.7)
0.5 (0.1, 2.0
1

1.3 (0.6,0.9)
1

1.2 (0.6,1.2)
0.6 (0.3,0.9)
1

1.9 (1.6,2.4)
2.1(1.0,4.4)
1

1.0 (1.0, 1.5)
2.1(0.8,1.8)
1.0 (0.7, 1.6)
1.9 (1.3,2.8)
1

1.9 (1.5,23)
1

1.7 (1.4, 2.1)

AOR (95% Cl)
1

0.3 (04, 1.9)
1.2 (1.0,2.3)
0.9 (0.8, 1.6)
1.3 (0.8, 1.6)
3.5(0.1, 3.8)
0.9 (0.2,1.7)
1

0.8 (0.6, 1.0)
1

0.7 (0.5, 1.0)
1.0(0.7, 1.3)
0.7 (0.4, 1.1)
1

0.8 (0.1, 1.9)
1.4 (0.9, 1.8)
0.9 (0.8, 4.4)
1.2 (0.9, 1.6)
24 (1.0, 2.5)
1
2.6(0.1,34)
1

2.3 (0.9, 3.6)
0.7 (0.1, 1.0)
1

1.5(1.2, 1.9)*
1.8(0.8,3.7)
1

1.2 (0.9, 2.1)
0.6 (0.5, 1.0)
2.4 (1.0,4.5)
1.2 (0.8, 1.5)
1

1.5(1.2, 1.9)**
1

1.4(1.1,1.7)*

Abbreviations: ANC, antenatal care; AOR, adjusted odds ratio; Cl, confidence interval; COR, crude odds ratio; DHS, Demographic and Health Survey.
*p-value < 0.05; **p-value < 0.001.
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service during delivery, and PNC services during the postpartum
period.?” This study, therefore, attempted to assess the level of

maternal health service utilization with their possible predictors.

4.1 | ANC utilization

Even though maternal health services are provided free of charge in
Ethiopia,28 the full ANC attendance is about 62%. Attendance is
much better in urban settings than the rural, where there is relatively
better access, and infrastructure to care. For instance, the ANC
service in the capital Addis Ababa and the other town administration
Dire Dawa is 26% and 21% higher than the overall national
proportion. The United Nations Children's Fund (UNICEF's) recent
report indicates the proportion of women who attend complete four
ANC in the world reaches up to 65%. However, it is lower in the
African region with high variability in the urban and rural settings.
Women in the rural area either attend late ANC, had fewer visits, or
receive much fewer services than their counterparts.??~32

The ANC utilization in our finding is lower than the average
contact made by women in the world (65%) but, slightly higher
than women in maternal mortality
(49%-53%).>°3735 Ethiopian story in primary health care which

deployed numerous community health workers also called health

regions with higher

extension workers has shown a massive change through promoting
a positive attitude toward healthy behavior using model families
and providing basic promotive and preventive care, even if there is
a lot needed for improvement, is exemplary.3¢ This endeavor might
have contributed to the resulting ANC utilization.»* Despite this,
evidence shows that focused ANC is still in practice in many African
countries including Ethiopia as geographical, socioeconomic, and
demographic factors might have constrained the implementation of
the initiative.3’ 3% This impedes the efforts at reducing maternal
mortality in the region.

Coming to the specific set of ANC services, three in five women
utilized four out of the expected five services during their pregnancy.
This finding has a three percentage point increase from a study
conducted in 36 SSA countries with a pooled ANC utilization of
58.3%. This difference might be due to the value of the cutoff point
used for this study. This finding, in summation with women of their
counterparts, indicates that essential promotive, and preventive
health services were potentially missed because even a woman who
was classified as a “good” service user might lose some of the
essential services.*® Despite ANC being the first linkage of a woman
and her family with the formal health system, it presents a unique and
lifesaving opportunity.>***2 The utilization is still far from the
expected achievement. As a result, to salvage those women out of
the service use, immense attention shall be there to access each
pregnant woman nearby their village through a HEP.

According to our findings, an increase in the level of education
raised ANC utilization. The ANC use among those who attended
higher education is almost double compared to those with no

education. This finding is supported by other similar studies.3>*344

Open Access

As education is an imperative instrument that provides a better
cognitive capacity for pregnancy-related health issues, women with
higher education might have a better utilization over their
uneducated counterparts,*>*® to Increasing the utilization working
to raise females' level of education can have a spillover effect in that
it leads to a healthier, and more informed population.*”

Compared to women who were never in a union, ANC utilization
is about eightfold for married ones. Staying in a secured partnership is
suggested to provide adherence to the services, financial support,
and accompaniment to ANC clinics which enhances a positive service
utilization either by married women or for those women who were in
a partnership for some time as compared to women who were never
in a relationship.*®4° This finding is also supported by other
studies.>°=>2 To address those pregnant women out of the union
by reducing the associated stigma, and discrimination; societal
advocacy to raise awareness shall be an important issue of concern.
Additionally, an approach to getting those pregnant women in the
school through youth club, and using health extension workers in
the community might mitigate the minimal service use by those
unmarried pregnant women.

As an economic capacity measure, the wealth of the HH where
the women came from has a direct relationship with ANC use. For
instance, the ANC use for the richest HH women is more than four
times higher than the poorest HHs. This is evident that poverty at the
HH level may create a greater impediment to access services due to a
lack of financial resources either to get registered or pay for the
services leading to a situation where such women would partially
attend or not attend at all.*?> Higher inequalities between different
socioeconomic characteristics of women are there, and studies have
shown that those inequalities are much greater than the inequalities

for immunization coverage or treatment of childhood illnesses.**5%

4.2 | Delivery care utilization
Almost half of the Ethiopian women have given birth at health
facilities. This finding is the lowest among countries in the SSA region
ranging from 55% to 66%.°*°° Even though Ethiopia has made the
greatest strides in increasing facility delivery from the lowest base
with the help of the HEP,>® a lot of women are still left in the dark
confronted with around 16%-33% of preventable maternal death
and long-term complications.>”->8

The wealth of the family where the women belong affects
institutional delivery use. As compared to the poorest HHs, women
from the richest HHs are six times more likely to use the
recommended delivery service. The analysis of trends in 74 LMICs
also stated that, despite the progress made, wealth-related inequality
in delivery services is common in SSA countries, classifying Ethiopia
as one with the highest disparity.** This hinders their utilization
through a lack of either infrastructure or unaffordability to pay for
those services.

We found that an adequate number of ANC and early initiation
of ANC visits give rise to better facility delivery. These findings are
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supported by other studies.>* ¢! This is because adequate ANC
provides a full package that boosts a women's understanding of
potentially life-threatening events that emerge during childbirth. This
leads to a better understanding of the context and better utilization.

4.3 | PNC utilization
Only one third of women who gave birth in Ethiopia had adequate
PNC utilization. This finding is lower than a pooled analysis of PNC

6263 which showed

utilization status in 29, and 36 SSA countries,
41%, and 52.4% PNC utilization respectively. Even though progress
has been made from the previous periods in Ethiopia, it is one of the
lowest in the world.®* Impliedly much more effort is needed to
increase women's utilization of PNC within the first 24-48 h of
delivery by then; around half of maternal mortality can be averted as
per the WHO report.®®

Timely initiation of ANC, adequate ANC contact, and HH having
television, were found to have a significant association with women's
PNC utilization. This might be because; ANC provides the first entrance,
which increases women's adherence to the healthcare, services, through
advice and health education packages, to the end of their pregnancy.®®
Exposure to mass media is found to increase PNC utilization by 50%.
This finding is in line with the finding of a study from four South-Asian
countries.®” The utilization of all three components of maternal health

services can avert up to 71% of MMR.%®

4.4 | Limitations of the study

In this study, we used data from the Ethiopian mini demographic and
health survey with a limited number of variables. As a result, we could
not recruit as many variables of interest as we intended. Besides this,
according to our analysis, we have obtained a relatively uniform
wealth distribution between the five wealth quantiles, even if the
Ethiopian population's wealth distribution is reported to be uneven.

5 | CONCLUSIONS

The findings of this study show that beyond half of the pregnant
women had good ANC utilization. The higher educational status of
the women, being married and higher wealth quintile had a positive
association with ANC service utilization. Almost half of the women in
the study gave their recent birth at a health facility. Higher
educational status, higher wealth, and ANC service use raised
delivery service use. One third of the women had adequate PNC
utilization and it was associated with HHs' exposure to mass media,
the timing of first ANC contact, and the number of ANC contacts.
Despite the due emphasis on maternal health services by the
Ethiopian government, surprisingly, considerable amounts of women are
lagging behind the WHO recommendations. To increase the utilization of

maternal health services, approaches should aim to empower women

through improved educational access and economic standing through
inter-sectoral collaboration. In addition, since uplifting the wealth and
educational status of the people seems strenuous in a resource-limited
setting like Ethiopia, urgent attention and action shall be strengthened to
access each woman nearby their village through the Health Extension
Program.

AUTHOR CONTRIBUTIONS

Frehiwot Birhanu: Conceptualization; data curation; formal analysis;
methodology; software; writing - original draft; writing - review &
editing. Gachana Mideksa: Conceptualization; data curation; formal
analysis; investigation; methodology; software; supervision; writing -
review & editing. Kiddus Yitbarek: Conceptualization; formal analysis;
methodology; project administration; resources; software; supervi-

sion; visualization; writing - original draft; writing - review & editing.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT
The data sets generated and analyzed during the study will be
available to organizations and individuals based on reasonable
requests from the corresponding author.

TRANSPARENCY STATEMENT

The lead author Frehiwot Birhanu affirms that this manuscript is an
honest, accurate, and transparent account of the study being
reported; that no important aspects of the study have been omitted;
and that any discrepancies from the study as planned (and, if relevant,

registered) have been explained.

ORCID
Frehiwot Birhanu
Gachana Mideksa

http://orcid.org/0000-0002-0572-0117
http://orcid.org/0000-0002-0214-0029

REFERENCES

1. Adam T, Lim SS, Mehta S, et al. Achieving the millennium
development goals for health: cost effectiveness analysis of
strategies for maternal and neonatal health in developing countries.
Br Med J. 2005;331(7525):1107-1110.

2. Jacobs C, Moshabela M, Maswenyeho S, Lambo N, Michelo C.
Predictors of antenatal care, skilled birth attendance, and postnatal
care utilization among the remote and poorest rural communities of
Zambia: a multilevel analysis. Front Public Health. 2017;5:11. doi:10.
3389/FPUBH.2017.00011

3. Arroyave L, Saad GE, Victora CG, Barros AJD. A new content-qualified
antenatal care coverage indicator: development and validation of a
score using national health surveys in low- and middle-income
countries. J Glob Health. 2021;11:1-9. doi:10.7189/jogh.11.04008

4. Carlough M, McCall M. Skilled birth attendance: what does it mean
and how can it be measured? A clinical skills assessment of maternal
and child health workers in Nepal. Int J Gynecol Obstet. 2005;89(2):
200-208. doi:10.1016/].ijg0.2004.12.044

5. WHO. Web supplement: WHO Recommendations on Antenatal
Care for A Positive Pregnancy Experience: Evidence Base. Published
online 2016:1120.


http://orcid.org/0000-0002-0572-0117
http://orcid.org/0000-0002-0214-0029
https://doi.org/10.3389/FPUBH.2017.00011
https://doi.org/10.3389/FPUBH.2017.00011
https://doi.org/10.7189/jogh.11.04008
https://doi.org/10.1016/j.ijgo.2004.12.044

BIRHANU ET AL.

Health Science Reports

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Haruna U, Dandeebo G, Galaa SZ. Improving access and utilization
of maternal healthcare services through focused antenatal care in
rural Ghana: a qualitative study. Adv Public Health. 2019;2019:1-11.
doi:10.1155/2019/9181758

WHO. Tendencias de la mortalidad materna de 2000 a 2017:
estimaciones de la OMS, UNICEF, UNFPA, el Grupo del Banco
Mundial y la Divisién de Poblacién de las Naciones Unidas: resumen
ejecutivo. Sex Reprod Health. 2019:1-12. https://www.who.int/
reproductivehealth/publications/maternal-mortality-2000-2017/en/
Mendez A, Sawan M. Chronic monitoring of bladder volume: a
critical review and assessment of measurement methods. Can J Urol.
2011;18(1):5504-5516.

Document U, Comment USE, To F, Epmm T. Strategies Toward Ending
Preventable Maternal Mortality (EPMM). 2015;6736(2013):1-4.
Paulo. Number of Women Dying in Childbirth Way off Track to
Meet Worldwide Targets. 2019. https://www.theguardian.com/global-
development/2019/sep/19/number-women-dying-childbirth-off-track
Hug L, Alexander M, You D, Alkema L. National, regional, and global
levels and trends in neonatal mortality between 1990 and 2017,
with scenario-based projections to 2030: a systematic analysis.
Lancet Glob Health. 2019;7(6):e710-e720. doi:10.1016/52214-109X
(19)30163-9

World Health Organization. Maternal Mortality. Published 2019.
Accessed June 8, 2022. https://www.who.int/news-room/fact-
sheets/detail/maternal-mortality

Fekadu GA, Ambaw F, Kidanie SA, Fekadu GA, Ambaw F,
Kidanie SA. Facility delivery and postnatal care services use among
mothers who attended four or more antenatal care visits in Ethiopia:
further analysis of the 2016 demographic and health survey. BMC
Pregnancy Childbirth. 2019;19(1):64.

Ousman SK, Mdala I, Thorsen VC, Sundby J, Magnus JH. Social
determinants of antenatal care service use in Ethiopia: changes over
a 15-year span. Front Public Health. 2019;7(JUN):1-10. doi:10.3389/
fpubh.2019.00161

Zerfu TA. Ethiopia Demographic and Health Survey. 2017. https://
www.researchgate.net/publication/320109833_Ethiopian_
Demographic_and_Health_Survey_2016

Tegegne TK, Chojenta C, Getachew T, Smith R, Loxton D. Antenatal
care use in Ethiopia: a spatial and multilevel analysis. BMC Pregnancy
Childbirth. 2019;19(1):1-16. doi:10.1186/512884-019-2550-x
Tesfaye G, Chojenta C, Smith R, Loxton D. Application of
the Andersen-Newman model of health care utilization to

understand antenatal care use in Kersa District, Eastern
Ethiopia. PLoS One. 2018;13(12):1-20. doi:10.1371/journal.
pone.0208729

Ousman SK, Magnus JH, Sundby J, Gebremariam MK. Uptake of
skilled maternal healthcare in Ethiopia: a positive deviance
approach. Int J Environ Res Public Health. 2020;17(5):7-9. doi:10.
3390/ijerph17051712

Wado YD, Afework MF, Hindin MJ. Unintended pregnancies and
the use of maternal health services in southwestern Ethiopia.
BMC Int Health Hum Rights. 2013;13(1):1-8. doi:10.1186/1472-
698X-13-36

Tiruneh GT, Demissie M, Worku A, Berhane Y. Predictors of
maternal and newborn health service utilization across the contin-
uum of care in Ethiopia: a multilevel analysis. PLoS One. 2022;
17(2):e0264612. doi:10.1371/journal.pone.0264612

Shudura E, Yoseph A, Tamiso A. Utilization and predictors of
maternal health care services among women of reproductive age in
Hawassa University Health and Demographic Surveillance System
Site, South Ethiopia: a cross-sectional study. Adv Public Health.
2020;2020:1-10. doi:10.1155/2020/5865928

El Shiekh B, van der Kwaak A. Factors influencing the utilization of
maternal health care services by nomads in Sudan. Pastoralism.
2015;5(1):23. doi:10.1186/s13570-015-0041-x

23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

—Wl LEY 11 of 14

Open Access

Babalola S, Fatusi A. Determinants of use of maternal health services
in Nigeria - looking beyond individual and household factors. BMC
Pregnancy Childbirth. 2009;9:43. doi:10.1186/1471-2393-9-43
Zelenev S. Towards a “society for all ages”: meeting the challenge or
missing the boat. Int Soc Sci J. 2006;58(190):601-616.

Tilahun M, Mengistie B, Egata G, et al. Essential Health Services
Package of Ethiopia. 2019;0397(November):1-456.

Draft F. Federal Democratic Republic of Ethiopia Ministry of Health
Health Sector Development Program IV October 2010 Contents.
2014(October 2010).

Power R, Muhit M, Heanoy E, et al. Depression, anxiety and stress
among caregivers of adolescents with cerebral palsy in rural
Bangladesh. Disabil Rehabil. 2021;43(15):2123-2130. doi:10.1080/
09638288.2019.1692378

Ministry of Health E. Health Sector Transformation Plan II. 2021.
Bhowmik KR, Das S, Islam MA. Modelling the number of antenatal
care visits in Bangladesh to determine the risk factors for reduced
antenatal care attendance. PLoS One. 2020;15(1):1-17. doi:10.1371/
journal.pone.0228215

Yeneneh A, Alemu K, Dadi AF, Alamirrew A. Spatial distribution of
antenatal care utilization and associated factors in Ethiopia:
evidence from Ethiopian demographic health surveys. BMC
Pregnancy Childbirth. 2018;18(1):242. do0i:10.1186/s12884-018-
1874-2

Abegaz KH, Habtewold EM. Trend and barriers of antenatal care
utilization from 2000 to 2016 Ethiopian DHS: a data mining
approach. Sci African. 2019;3:e00063. doi:10.1016/j.sciaf.2019.
00063

Afulani PA. Rural/urban and socioeconomic differentials in quality of
antenatal care in Ghana. PLoS One. 2015;10(2):1-28. doi:10.1371/
journal.pone.0117996

Okedo-Alex IN, Akamike IC, Ezeanosike OB, Uneke CJ. Determi-
nants of antenatal care utilisation in sub-saharan Africa: a systematic
review. BMJ Open. 2019;9(10):1-14. doi:10.1136/bmjopen-2019-
031890

Group W, Survival C. Frequently asked questions and their
answers. So Your Home Is Built Expans Soils A Discuss How
Expans Soils Affect Build. 2019;(March):41-80. doi:10.1061/
9780784415214.ch02.

Tessema ZT, Minyihun A. Utilization and determinants of antenatal
care visits in east African countries: a multicountry analysis of
demographic and health surveys. Adv Public Health. 2021;2021:1-9.
doi:10.1155/2021/6623009

Balabanova D, Mills A, Conteh L, et al. Good health at low cost 25
years on: lessons for the future of health systems strengthening.
Lancet. 2013;381(9883):2118-2133. doi:10.1016/50140-6736(12)
62000-5

Gupta S, Yamada G, Mpembeni R, et al. Factors associated with four
or more antenatal care visits and its decline among pregnant women
in Tanzania between 1999 and 2010. PLoS One. 2014;9(7):101893.
doi:10.1371/journal.pone.0101893

Joshi C, Torvaldsen S, Hodgson R, Hayen A. Factors associated with
the use and quality of antenatal care in Nepal: a population-based
study using the demographic and health survey data. BMC Pregnancy
Childbirth. 2014;14(1):1-11. doi:10.1186/1471-2393-14-94
Simkhada B, Van Teijlingen ER, Porter M, Simkhada P. Factors
affecting the utilization of antenatal care in developing countries:
systematic review of the literature. J Adv Nurs. 2008;61(3):244-260.
doi:10.1111/j.1365-2648.2007.04532.x

Baffour-Awuah A, Mwini-Nyaledzigbor PP, Richter S. Enhancing
focused antenatal care in Ghana: an exploration into perceptions of
practicing midwives. Int J Africa Nurs Sci. 2015;2:59-64. doi:10.
1016/j.ijans.2015.02.001

Adewuyi EO, Zhao Y, Khanal V, Auta A, Bulndi LB. Rural-urban
differences on the rates and factors associated with early initiation


https://doi.org/10.1155/2019/9181758
https://www.who.int/reproductivehealth/publications/maternal-mortality-2000-2017/en/
https://www.who.int/reproductivehealth/publications/maternal-mortality-2000-2017/en/
https://www.theguardian.com/global-development/2019/sep/19/number-women-dying-childbirth-off-track
https://www.theguardian.com/global-development/2019/sep/19/number-women-dying-childbirth-off-track
https://doi.org/10.1016/S2214-109X(19)30163-9
https://doi.org/10.1016/S2214-109X(19)30163-9
https://www.who.int/news-room/fact-sheets/detail/maternal-mortality
https://www.who.int/news-room/fact-sheets/detail/maternal-mortality
https://doi.org/10.3389/fpubh.2019.00161
https://doi.org/10.3389/fpubh.2019.00161
https://www.researchgate.net/publication/320109833_Ethiopian_Demographic_and_Health_Survey_2016
https://www.researchgate.net/publication/320109833_Ethiopian_Demographic_and_Health_Survey_2016
https://www.researchgate.net/publication/320109833_Ethiopian_Demographic_and_Health_Survey_2016
https://doi.org/10.1186/s12884-019-2550-x
https://doi.org/10.1371/journal.pone.0208729
https://doi.org/10.1371/journal.pone.0208729
https://doi.org/10.3390/ijerph17051712
https://doi.org/10.3390/ijerph17051712
https://doi.org/10.1186/1472-698X-13-36
https://doi.org/10.1186/1472-698X-13-36
https://doi.org/10.1371/journal.pone.0264612
https://doi.org/10.1155/2020/5865928
https://doi.org/10.1186/s13570-015-0041-x
https://doi.org/10.1186/1471-2393-9-43
https://doi.org/10.1080/09638288.2019.1692378
https://doi.org/10.1080/09638288.2019.1692378
https://doi.org/10.1371/journal.pone.0228215
https://doi.org/10.1371/journal.pone.0228215
https://doi.org/10.1186/s12884-018-1874-2
https://doi.org/10.1186/s12884-018-1874-2
https://doi.org/10.1016/j.sciaf.2019.e00063
https://doi.org/10.1016/j.sciaf.2019.e00063
https://doi.org/10.1371/journal.pone.0117996
https://doi.org/10.1371/journal.pone.0117996
https://doi.org/10.1136/bmjopen-2019-031890
https://doi.org/10.1136/bmjopen-2019-031890
https://doi.org/10.1061/9780784415214.ch02
https://doi.org/10.1061/9780784415214.ch02
https://doi.org/10.1155/2021/6623009
https://doi.org/10.1016/S0140-6736(12)62000-5
https://doi.org/10.1016/S0140-6736(12)62000-5
https://doi.org/10.1371/journal.pone.0101893
https://doi.org/10.1186/1471-2393-14-94
https://doi.org/10.1111/j.1365-2648.2007.04532.x
https://doi.org/10.1016/j.ijans.2015.02.001
https://doi.org/10.1016/j.ijans.2015.02.001

12 0f 14 WI LEy_HeaIth Science Reports

42.
43.

44.

45.

46.

47.
48.
49.
50.

51.

52.

53.
54.

55.
56.

57.

BIRHANU ET AL.

OpenAccess

of breastfeeding in Nigeria: further analysis of the Nigeria
demographic and health survey, 2013. Int Breastfeed J. 2017;12(1):
1-11. doi:10.1186/s13006-017-0141-x

Villar J, Ba'ageel H, Piaggio G, et al. WHO antenatal care randomised
trial for the evaluation of a new model of routine antenatal care.
Obstet Gynecol Surv. 2001;56(11):676-677. doi:10.1097/00006254-
200111000-00006

Tiruaynet K, Muchie KF. Determinants of utilization of antenatal
care services in Benishangul Gumuz Region, Western Ethiopia: a
study based on demographic and health survey. BMC Pregnancy
Childbirth. 2019;19(1):1-5. doi:10.1186/s12884-019-2259-x
Alkenbrack S, Chaitkin M, Zeng W, Couture T, Sharma S. Did equity
of reproductive and maternal health service coverage increase
during the MDG era? An analysis of trends and determinants across
74 low-and middle-income countries. PLoS One. 2015;10(9):1-22.
doi:10.1371/journal.pone.0134905

Toan TK. Antenatal and Delivery Care Utilization in Urban and Rural
Contexts in Vietnam. A Study in Two Health and Demographic
Surveillance Sites. 2012. http://www.nhv.se/upload/Biblioteket/
Toansdiss.pdf

Adedokun ST, Yaya S. Correlates of antenatal care utilization among
women of reproductive age in sub-Saharan Africa: evidence from
multinomial analysis of demographic and health surveys
(2010-2018) from 31 countries. Arch Public Health. 2020;78(1):
1-10. doi:10.1186/s13690-020-00516-w

Zere E, Moeti M, Kirigia J, Mwase T, Kataika E. Equity in health and
healthcare in Malawi: analysis of trends. BMC Public Health. 2007;7:
1-13. doi:10.1186/1471-2458-7-78

Kawungezi PC, Akiibua D, Aleni C, et al. Multi-center study in
upcountry areas of Uganda. Open J Prev Med. 2015;5(3):132-142.
doi:10.4236/0jpm.2015.53016.Attendance

Demissie B, Demeke HZ, International P, Sagaro G, Haidar J. The
Ethiopian of Health Development Joint Scholarly Publication of the
Ethiopian Public Health Association and the School of. 2014;(January).
Owusu SS. Factors associated with antenatal care service utilization
among women with children under five in Sunyani Municipality,
Ghana Sekyere. medRxiv. 2020;6(165):1-13.

Shitie A, Azene ZN. Factors affecting the initiation and continuation
of maternal health service utilization among women who delivered
in the past one year in Enemay district, East Gojjam, Ethiopia. Arch
Public Health. 2021;79(1):1-9. doi:10.1186/513690-021-00689-y
Laksono AD, Rukmini R, Wulandari RD. Regional disparities in
antenatal care utilization in Indonesia. PLoS One. 2020;15(2):1-13.
doi:10.1371/journal.pone.0224006

Houweling TAJ, Ronsmans C, Campbell OMR, Kunst AE. Huge poor-
rich inequalities in maternity care: an international comparative
study of maternity and child care in developing countries. Bull World
Health Organ. 2007;85(10):745-754. doi:10.2471/BLT.06.038588
Gurung R, Sunny AK, Paudel P, et al. Predictors for timely initiation
of breastfeeding after birth in the hospitals of Nepal- a prospective
observational study. Int Breastfeed J. 2021;16(1):1-7. doi:10.1186/
s13006-021-00431-y

Green GH. Trends in Maternal Mortality. Vol 65, 1966.

Banteyerga H. Ethiopia's HEP: improving health through community
involvement. MEDICC Rev. 2011;13(3):46-49.

Bell J, Hussein J, Jentsch B, Scotland G, Bullough C, Graham W.
Improving skilled attendance at delivery: a preliminary report of the

SAFE strategy development tool. Birth. 2003;30(4):227-234. doi:10.
1046/j.1523-536X.2003.00252.x

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Tesfaye G, Loxton D, Chojenta C, Assefa N, Smith R. Magnitude,
trends and causes of maternal mortality among reproductive aged
women in Kersa health and demographic surveillance system,
eastern Ethiopia. BMC Women's Health. 2018;18(1):1-10. doi:10.
1186/512905-018-0690-1

Fagbamigbe AF, Hurricane-lke EO, Yusuf OB, Idemudia ES. Trends
and drivers of skilled birth attendant use in Nigeria (1990-2013):
policy implications for child and maternal health. Int J Women's
Health. 2017;9:843-853. doi:10.2147/1JWH.S137848

Agus Y, Horiuchi S. Factors influencing the use of antenatal care in
rural West Sumatra, Indonesia. BMC Pregnancy Childbirth.
2012;12:12. doi:10.1186/1471-2393-12-9

Alemayehu M, Gebrehiwot TG, Medhanyie AA, et al. Utilization and
factors associated with antenatal, delivery and postnatal care
services in Tigray Region, Ethiopia: a community-based cross-
sectional study. BMC Pregnancy Childbirth. 2020;20(1):1-13. doi:10.
1186/512884-020-03031-6

Budu E, Ahinkorah BO, Aboagye RG, et al. Maternal healthcare
utilisation and complete childhood vaccination in sub-Saharan
Africa: a cross-sectional study of 29 nationally representative
surveys. BMJ Open. 2021;11(5):1-11. doi:10.1136/bmjopen-2020-
045992

Tessema ZT, Yazachew L, Tesema GA, Teshale AB. Determinants of
postnatal care utilization in sub-Saharan Africa: a meta and multi-
level analysis of data from 36 sub-Saharan countries. Ital J Pediatr.
2020;46(1):1-11. doi:10.1186/s13052-020-00944-y

Limenih MA, Endale ZM, Dachew BA. Postnatal care service
utilization and associated factors among women who gave birth in
the last 12 months prior to the study in Debre Markos Town,
Northwestern Ethiopia: a community-based cross-sectional study.
Int J Reprod Med. 2016;2016:1-7. doi:10.1155/2016/7095352
Austin PC, Merlo J. Intermediate and advanced topics in multilevel
logistic regression analysis. Stat Med. 2017;36(20):3257-3277.
doi:10.1002/sim.7336

Debie A, Tesema GA. Time to early initiation of postnatal care
service utilization and its predictors among women who gave births
in the last 2 years in Ethiopia: a shared frailty model. Arch Public
Health. 2021;79(1):1-11. doi:10.1186/s13690-021-00575-7
Fatema K, Lariscy JT. Mass media exposure and maternal healthcare
utilization in South Asia. SSM - Popul Health. 2020;11:100614.
doi:10.1016/j.ssmph.2020.100614

Kikuchi K, Ansah EK, Okawa S, et al. Effective linkages of continuum
of care for improving neonatal, perinatal, and maternal mortality: a
systematic review and meta-analysis. PLoS One. 2015;10(9):1-27.
doi:10.1371/journal.pone.0139288

How to cite this article: Birhanu F, Mideksa G, Yitbarek K. Are
Ethiopian women getting the recommended maternal health
services? The analysis of Ethiopian mini Demographic and
Health Survey 2019. Health Sci Rep. 2022;5:e879.
doi:10.1002/hsr2.879


https://doi.org/10.1186/s13006-017-0141-x
https://doi.org/10.1097/00006254-200111000-00006
https://doi.org/10.1097/00006254-200111000-00006
https://doi.org/10.1186/s12884-019-2259-x
https://doi.org/10.1371/journal.pone.0134905
http://www.nhv.se/upload/Biblioteket/Toansdiss.pdf
http://www.nhv.se/upload/Biblioteket/Toansdiss.pdf
https://doi.org/10.1186/s13690-020-00516-w
https://doi.org/10.1186/1471-2458-7-78
https://doi.org/10.4236/ojpm.2015.53016.Attendance
https://doi.org/10.1186/s13690-021-00689-y
https://doi.org/10.1371/journal.pone.0224006
https://doi.org/10.2471/BLT.06.038588
https://doi.org/10.1186/s13006-021-00431-y
https://doi.org/10.1186/s13006-021-00431-y
https://doi.org/10.1046/j.1523-536X.2003.00252.x
https://doi.org/10.1046/j.1523-536X.2003.00252.x
https://doi.org/10.1186/s12905-018-0690-1
https://doi.org/10.1186/s12905-018-0690-1
https://doi.org/10.2147/IJWH.S137848
https://doi.org/10.1186/1471-2393-12-9
https://doi.org/10.1186/s12884-020-03031-6
https://doi.org/10.1186/s12884-020-03031-6
https://doi.org/10.1136/bmjopen-2020-045992
https://doi.org/10.1136/bmjopen-2020-045992
https://doi.org/10.1186/s13052-020-00944-y
https://doi.org/10.1155/2016/7095352
https://doi.org/10.1002/sim.7336
https://doi.org/10.1186/s13690-021-00575-7
https://doi.org/10.1016/j.ssmph.2020.100614
https://doi.org/10.1371/journal.pone.0139288
https://doi.org/10.1002/hsr2.879

Health Science Reports

BIRHANU ET AL.

—Wl LEY 13 of 14

Open Access

(senunuo))
(r'e ‘170 9C
T

(Sz0T) ¥e
(91 '60)CT
(¥ '8°0) 60
(8T ‘6°0) ¥'T
(6T ‘T0) 80
T

(T'T %0) L0
(€T°L0)0T
(07T ‘60) L0
T

(0T ‘90) 8°0
T

(L1 20) 60
(g€ ‘T0)5°€
(97 '80) €T
(9T '8°0) 60
(ezoniCt
(6T ¥0) €0
7

(%56) dOV

(6090 €T

(0Z ‘T0) 50
(Leco) 1T
(0T ‘00) T0
(9T ‘00) €0
€1 ‘T0) 0
T

(81801 CT
(ST'80)TT
(60 ‘90) £'0
T

(£0 ‘¥0) 90
T
9LTT)TE
(T991)TE
(LT oY
(08 ¥'2) 9v
(S ‘sT) 9T
(6 ‘9T) 8T
T

(%S6) YOD

861
£80T

8T
13>
14
T
[40}

98
91
81§
06v
vc8
6SY
[4
89
16T
6C1
Lyy
8¢¢€
€17

1004

60T
£0S

12
9€

9S¥T

€9
60T
114
5944
16€
S0¢
[0
[43
L0T
8GT
LLT
ovt
LT
pood

(6T0T) VT

(07 ‘00) 9°0
(7’1 ‘00) ¥'0
(80 ‘'0°0) T'0
(T ‘00) T0
(5T ‘00) T'0
T

w67 VT) 9T
«(€€9T) €T
LT TD YT
L

(T '80)0°T
T

(8T ‘v'0) 80
«(L0°T0) 0
(150 80
60 %°0) 90
«+(80°€0) 50
(T1'50) 80
T

(%56) YOV

(LTTDVT

(7’1 ‘T0) S0
(#'T ‘T0) S0
(50 ‘00) T'0
(8T ‘T°0) S0
(ST ‘T0) #'0
T
(zse ‘sT11) TOT
(ST 0L vé
(teea)Le
T
(€0 T0) C0
T
(£0°T0) ¥0
(9°0 ‘€0) #'0
(07 ‘50) L0
(0T ‘50) L0
(T'7‘90) 80
(9160) 2T
T
(%S6) 4O2

1144
€691

S¢
99
8¢
€T
98/1

€1
LY
£9S
£8CT
€91
€8¢
99
96T
17€
19474
9LS
T0€
86

1004

S0€
80/1

(01
L9
91
ST
/81
14’
ovt
L6C
S8
8¢L
99¢1
1474
€¢e
00T
08¢
98¢
919
89%
0€T
pood

(0T ‘9°0) 80
L

(T0T '5°0) ¥
{09z ‘£'T) 89
(8'8T 6°0) Tt
(091 ‘90 T€

«(7'0E €7C) 9’8

T
«(SLYT EY
+9T V1) 6T
“OTTTDET

L

(0T ‘90) 280

-
(€C'Ss0) 11T
Tz '80) ¥'1
(060 €T
(20T 9T
(0T ¥
(TToONVT

T

(%S56) YOV

(T'T°20) 60
L

(56 ‘€0) T
(5TT ‘60) €€
(69 ‘70 LT
(T6 ‘¥0)0C
(ozt ‘11) e
T

(STT YY) vL
(Le1T2)8°C
(8T°€T)ST
L

(0 ‘€0) ¥'0
-

(rz90) 1
(tz'g0) et
(0z 60 €T
(LT€T) 61
(Lz'eT) 61
(oev1Te
T

(%56) 402

951
G596

S¢
9¢€
ST
oT
£201

LT
08
L1V
£09
L06
1474
[44
69
081
{4014
e
A4
08

J00d

(0574
€/LST

ST
7S
125

80/T

9€T
114
9¢L
SL9
1444’
859
S¢
88
(0}574
€8¢
909
86€
€L
pood

(AjoA1302dsal ‘668T PUB ‘bZ6E ‘€T6T = U) eldolylg ‘SHA IUIW 4TOZ ‘SIedh g-GT pase uswom Suowe uoljez|izn a.1ed |eyeuisod pue ‘AJSAIIDp ‘DJed |ejeusjue Sul3da44e S103oe

668T = U ‘21ed [ejeu3sod

76 = U ‘@182 A1anieg

€767 = U ‘24ed [ejeudjuy

olewa
SleN

J19y32301
3ulAl| J28uo| oN

paoJonlg
PaMOPIM

Jauped ypm Suinn
paLue

uolun ul J9ASN
1aysiH

Alepuodag

Atewud

uoljeonpa oN
jeany

ueqin

6v-S¥

7-0v

6€-S€

Y€-0€

6¢-SC

¥¢-0¢

61-G1

Aio391e)

peay (HH)
ployasnoy Jo xas

snje3s |epew Jusind

|9A3] Jeuolzeonpy

30UapIsal Jo de|d

a8y

a|qenep

v 319Vl

TV 9|qeL 99S

V XIAN3ddV



BIRHANU ET AL.

'TO0°0 > @njeA-d,, ‘G0'0 > anjeA-d,
*ASAING yijesH pue diydes3owsq ‘SHQ ‘24ed [ejeusjue ‘ONY :SUOIIeIARIqQY

OpenAccess

14 of 14 WI LEy_HeaIth Science Reports

LT TOYT TTYTD LT CIE TCE 6T PIIT (€S TV LY  TTL  L91T DNV 3enbapy
T T 06 6Ly T T /1ST 44 DNV 91enbapeu| 312e3u0d DNV JO JoquinN
«6TTTST (€TST) 6T 61€ 2C€  LSTTITT (€cL10C 128 TLL Suiwn sjendosddy
T T 706 6Ly T T 08 T66 3uiwiy ajeludoaddeu) DNV 15414 Jo Suiwi|
(ST'80)CTT (8TCT)6T 61 €8T .«(C6TWT9 (L€€°L6T)9GC OIT €0L €V VYT TE  (95°€E)EY  SST S19 3saYa1y
(SYOT)¥T (9T°L00T <T2e 61T FP'seee (LL8WT9 69  9eF 8T TTET (TCTUIT 1€C  L¥E Jaydry
(0TG50 90 (8T'80)TZ €2 SOT ..{LT'ST)0C  (6€'SQ)Te  OIF  IS€ (LTTTET (BT TU¥T v OFE 3lpPPIN
(Tz60)2T (ST0T)0T ¥Se /8 (8T 9T) 1T (e ‘12 LT €8y 6€  W(LTTTTT (ST60)TT LLT (0) 2> Jato0d
T T 68T  Lp T T 1¥9  #8T T T 80¢ T6T 1521004 PaUIGWIOD XapUl Y3[eIA
Juspisal
(Le'g0)8T (WP OT)TC 81 14 (FT'€oTT (0sv1 LT 1T ze T1'60)¥T  (92°L0)¥T ST LT ain( 3p e J0N
A6TTT)ST (FT9T) 6T 9€6  S8E (Cev0) 1T (8ST76)0CT €€8T OIPT (8T°80)CT (0% '92)CE [86  TLTT SOA
1 T s0e e I’ T oL eLs 1 T 61T 705 ON uoisinafa} sey HH
juspisal
(0T ‘T0)£0 (60°€0) 90 8T v (9T ‘€°0) L0 (9T ¥'0) 8°0 11 43 (9c90) 2T (ez90CT ST LT ainl ap e JoN
(960 €C (€T1'90CT CTI6  €6€ (TT°£060 (LOTOVO  €ST 61€T  (C1'800T (9T TT)#¥T 818 G8TT SOA
T T #S€ 60T T T €T 299 T T 88¢ 165 ON olpeJ sey HH
(%56) YOV (%S6) 4OD  Jood  pooo (%56) YOV (%S6) 4O  Jood  pooo (%56) 4OV (%56) 40D 1004  pooo Aso03a3e) 3|qeren
668T = U ‘94ed |ejeulsod PZ6€ = U ‘9183 A1dAlRQg €26C = U ‘94ed |ejeusjuy
(ponupuod) TV 374VL





