
Page 1/16

Determinants of Optimal Antenatal Care Visit
Among Pregnant Women in Ethiopia: a Multilevel
Analysis of Ethiopian Mini Demographic Health
Survey 2019 Data
Delelegn Emwodew Yehualashet  (  delelegn1244@gmail.com )

Dilla University https://orcid.org/0000-0001-9899-555X
Binyam Tariku Seboka 

Dilla University
Getanew Aschalew Tesfa 

Dilla University
Tizalegn Tesfaye Mamo 

Dilla University
Elias Seid 

Jimma University

Research

Keywords: Optimal antenatal care visit, Determinants, Pregnant women, Ethiopia

Posted Date: October 26th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-990347/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-990347/v1
mailto:delelegn1244@gmail.com
https://orcid.org/0000-0001-9899-555X
https://doi.org/10.21203/rs.3.rs-990347/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/16

Abstract
Background: Optimal antenatal care (ANC4 +) needs to be used throughout pregnancy to reduce
pregnancy complications and maternal mortality. The World Health Organization (WHO) recommends
eight ANC contacts, while Ethiopia has the lowest coverage of at least four ANC visits. Therefore, this
study aimed to identify factors associated with optimal ANC visits among pregnant women in Ethiopia.

Methods: This study is a secondary data analysis of the 2019 Ethiopian Mini Demographic and Health
Survey (EMDHS). A multilevel logistic regression model is set up to identify factors associated with
optimal ANC visits. Adjusted odds ratios (AOR) with 95% con�dence intervals (CI) were calculated to
estimate the strength of the association between the outcome and the predictor variables.

Results: Overall, 43% of women had optimal ANC visits during their last pregnancy. Higher educated
women are 3.99 times more likely (AOR = 3.99; 95% CI: 2.62-6.02) to have optimal ANC visits than women
with no formal education. The wealthiest women are 2.09 times more likely (AOR = 2.09; 95% CI: 1.56-
2.82) to have optimal ANC visits than women in the poorest quintile. The odds of optimal ANC visit is 42
percent lower in rural women (AOR = 0.58, 95% CI: 0.41-0.83) compared to women living in urban areas.

Conclusion: Women's educational status, wealth status, mass media exposure, place of residence and
region are factors that are signi�cantly associated with optimal ANC visit. These �ndings help health care
programmers and policymakers to introduce appropriate policies and programs to ensure optimal ANC
coverage. Priority should be given to addressing economic and educational interventions. 

Plain English Summary
Optimal antenatal care means attending at least four antenatal care visits during pregnancy. In Ethiopia,
evidence on factors affecting the use of at least four antenatal care services has not been adequately
documented. Using the 2019 Ethiopian Mini Demographic and Health Survey data, this study attempted
to uncover factors associated with optimal antenatal care visits among pregnant women in Ethiopia.

Data for women aged 15–49 who gave birth �ve years before the survey and attended antenatal care
visits for their last pregnancy were taken from the 2019 Ethiopian Mini Demographic and Health Survey.
Accordingly, 3927 women were included in the analysis.

Coverage of optimal antenatal care visits is low among pregnant women in Ethiopia. In this study, only
43% of pregnant women received optimal antenatal care. Women’s educational status, household wealth
status, household size, mass media exposure, place of residence, and administrative region were
associated with optimal antenatal care visits.

Strategies to increase access and availability of antenatal care services are important, especially for
communities in rural areas and disadvantageous regions. Financial assistance that allows mothers from
poor families to access antenatal care services can be bene�cial. Health promotion programs targeting
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uneducated mothers are important to raise awareness of the importance of receiving a minimum of four
antenatal care services.

Introduction
Optimal antenatal care (ANC4 +) is de�ned as attending at least four antenatal care (ANC) visits, injecting
at least one dose of tetanus toxoid (TT), and consuming 100 iron-folic acids (IFA) tablets/syrup during
pregnancy [1]. To ensure proper care, the WHO has previously recommended that every pregnant woman
have at least four ANC visits throughout pregnancy, the �rst visit during the �rst trimester of pregnancy.
However, in 2016, the WHO revised its recommended minimum number of ANC visits to four to eight
contacts, with recent evidence showing that an increase in the number of contacts between a pregnant
woman and a skilled health care provider can lead to reduced maternal mortality [2-4].

An estimated 303,000 women worldwide died of pregnancy and childbirth problems in 2015. Women
living in sub-Saharan Africa (SSA) have a much higher risk of death, yet most maternal deaths suffered
each year are preventable [5]. Recent statistics estimate that there are 534 maternal deaths per 100,000
live births in the SSA and 211 maternal deaths per 100,000 live births worldwide [6]. Ethiopia is one of the
SSA countries with the highest maternal mortality rates in the world (420 / 100,000 live births) linked with
low utilization of optimal ANC services and skilled delivery [7].

The use of at least four ANC visits during pregnancy promotes healthy practice that is proven to reduce
maternal mortality and morbidity, as well as safe motherhood with improved maternal health outcomes
[8]. However, according to the 2018 Global Report, only three out of �ve (62%) women attended at least
four ANC visits. In areas with high maternal mortality, such as SSA, only 52% of women received at least
four ANC visits [9].

2016 WHO guideline recommended eight ANC visits to reduce pregnancy-related complications and
maternal mortality, while four visits in Ethiopia are still lagging behind [1, 4]. The Ethiopian government in
its Health Sector Transformation Plan (2015 / 16-2019 / 20) aims to reduce maternal mortality to
199/100000 live births and one of the strategies is achieving 95% ANC utilization of at least 4 visits.
Despite several attempts by the government to achieve high coverage of four ANC visits, only 32% of
pregnant women had 4 ANC visits. A comprehensive understanding of the factors affecting low
utilization is needed to inform policy and identify speci�c programming interventions so that greater
coverage of optimal ANC visits and further improvements in maternal health care can be achieved.

Although research is underway to investigate the factors associated with the optimal use of ANC in
Ethiopia, these studies are largely institutional-based and limited to speci�c areas and small sample
sizes. There is a shortage of national data on factors associated with optimal ANC visits. Therefore, this
study aimed to assess factors associated with optimal ANC visits among pregnant women in Ethiopia
using nationally representative data.
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Methods

Data Source, Study Design, and Setting
This study uses the latest Ethiopian Mini Demographic and Health Survey (EMDHS) 2019 data. The data
was obtained from the DHS website (www.dhsprogram.com) after justifying the reason for the request.
The 2019 EMDHS is a cross-sectional survey conducted in Ethiopia. Ethiopia is in the Horn of Africa. It
covers a total area of   1,100,000 km2 and lies between latitude 3 ° and 15 ° north and longitude 33 ° and
48 east.

Population and Sampling Procedure
The study population included all pregnant women �ve years before the survey. EMDHS 2019 uses a two-
step strati�ed cluster sampling method in which sample households are selected in cluster enumeration
areas (EAs). In the �rst stage, a total of 305 EAs were selected (93 in urban areas and 212 in rural areas)
in proportion to EA size and with the independent selection at each sample level. In the second stage of
selection, a �xed number of 30 households in each cluster are selected, with the possibility of
systematically selecting the newly formed houses in the list. Any additional information related to the
data collection, sample, and questionnaires used in the survey is detailed in 2019 EMDHS Report [10].

Study Variables
The outcome variable is optimal ANC visits, which is dichotomized as yes (if a woman has at least 4 ANC
visits) and no (if a woman has less than 4 ANC visits). Both individual- and community-level factors are
considered as potential predictor variables. Individual-level factors such as woman's age, women's
educational status, wealth index, religion, household size, and mass media exposure. The two variables
place of residence and region were considered as community-level factors.

Data Management and Analysis
Data was extracted from EMDHS 2019 and further coding and analysis were done using STATA version
14.2. Sample waiting was done to adjust for the disproportionate allocation of samples to strata and
regions in the survey process and to restore representation. Multivariable multilevel logistic regression is
used to identify factors associated with optimal ANC visits at two levels: individual and community
(cluster) levels. Four models have been set up for this multilevel logistic regression analysis. The �rst
model is a blank model with no predictor variables to assess the extent of cluster variation on optimal
ANC visits, the second model with individual-level variables, the third model with community-level
variables, and the fourth model are with both individual- and community-level variables. A p-value of
<0.05 was used to de�ne the statistical signi�cance. Adjusted odds ratios (AORs) were calculated with
their corresponding 95% con�dence intervals (CIs) to determine independent predictors of optimal ANC
visits. The inter-class correlation coe�cient (ICC), a proportional change in variance (PCV), and the
median odds ratio (MOR) were calculated to measure the variation between clusters. The Bayesian
Deviance Information Criterion (DIC) was used to measure the �t of the models.

http://www.dhsprogram.com/
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Results

Characteristics of the Respondents
The analysis included data from a weighted sample of 3,927 women aged 15–49 who gave birth �ve
years before the survey and attended ANC visits for their last pregnancy. About 1,409 (35.9%) women
were between the ages of 20 and 34. The majority, 2,900 (73.8%) of women are rural residents and 2,014
(51.3%) of them have no formal education. Regarding household wealth status, 826 (21.0%) women
belong to poor families. Overall, 43% of women had optimal ANC visits during their previous pregnancy.
Only 37.4% of rural respondents had four or more ANC visits, while 58.7% of urban dwellers received four
or more ANC visits. The proportion of optimal ANC visits was found to be higher among women in Addis
Ababa (81.8%), highly educated women (79.0%), and women from the richest families (70.5%). Table 1
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Table 1
Distribution of an optimal antenatal care visit by categories of
selected variables among women’s in Ethiopian, EMDHS 2019
Variables Count (%) % of optimal ANC

visit

Optimal ANC visit

No

Yes

 

2,238 (57.0)

1,688 (43.0)

 

 

100

Age at birth

<20

20-34

35-49

 

2,506 (63.8)

1,409 (35.9)

12 (0.3)

 

39.7

48.8

41.7

Education

No education

Primary

Secondary

Higher

 

2,014 (51.3)

1,415 (36.0)

345 (8.8)

153 (3.9)

 

32.4

47.0

72.5

79.0

Wealth quintile

Poorest

Poorer

Middle

Richer

Richest

 

826 (21.0)

822 (20.9)

761 (19.4)

705 (18.0)

813 (20.7)

 

20.1

37.7

39.0

48.8

70.5

Residence

Urban

Rural

 

1,027 (26.2)

2,900 (73.8)

 

58.7

37.4
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Variables Count (%) % of optimal ANC
visit

Region

Tigray

Afar

Amhara

Oromia

Somali

B/gumz

SNNPR

Gambela

Harari

Addis Ababa

Dire Dawa

 

287 (7.3)

51 (1.3)

840 (21.4)

1,519 (38.7)

218 (5.6)

47 (1.2)

787 (20.0)

19 (0.5)

11 (0.3)

127 (3.2)

21 (0.5)

 

63.8

31.4

50.7

40.6

11.0

55.3

34.2

31.6

36.4

81.8

61.9

 

Random Effects and Model Fitness
As shown in Table 2, the null model (Model 1) revealed a statistically signi�cant variation in optimal ANC
visits across communities (community variance = 1.9, p <0.001), with 37.0% of the variation in the odds
of optimal ANC visits is attributed for community-level factors (ICC = 37.0%). After adjusting the model
for individual-level factors (Model 2), the variance in the odds of optimal ANC visit was statistically
signi�cant (community variance = 0.9, p <0.001), with a variation of 21.2% in the odds of optimal ANC
visits can be attributed to community-level factors.
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Table 2
Random effect and model �tness showing the in�uence of community characteristics on optimal ANC

visits in Ethiopia, EMDHS 2019
Parameter Model 1 Model 2 Model 3 Model 4

Random effects

Variance

PCV (%)

ICC (%)

MOR

 

1.9*

Reference

37.0

3.7

 

0.9*

52.6

21.2

2.5

 

0.7*

63.2

16.9

2.2

 

0.5*

73.7

12.5

1.9

Model �t statistics

DIC (-2log likelihood)

 

4,772

 

4,498

 

4,544

 

4,364

Note: Model 1–a model with no covariates; Model 2–only individual-level explanatory variables were
included; Model 3–only community-level explanatory variables were included; Model 4 (Combined)–
both individual and community level variables were included; *signi�cant at p<0.001; PCV:
Proportional Change in Variance, ICC: Intra-class Correlation Coe�cient, MOR: Median Odds Ratio,
DIC: Deviation Information Criteria.

 

Adjusted for community-level factors, Model 3 revealed a statistically signi�cant variation of optimal ANC
visits in communities (community variance = 0.7, P <0.001). In this model, 63.2% of community-level
factors described variability in the optimal ANC visit (PCV = 63.2%), and 16.9% of the variation between
clusters was attributed to community-level factors (ICC = 16.9%).

The �nal model (Model 4), which is adjusted for both individual- and community-level factors
simultaneously, showed a statistically signi�cant variance to the odds of optimal ANC visit (community
variance = 0.5, P <0.001). In this model, the variation between communities on optimal ANC visit was
12.5% due to community-level factors (ICC = 12.5%) and 73.7% of the variation in optimal ANC visit
(PCV=73.7%) was attributed to both individual and community-level factors.

Furthermore, the MOR for optimal ANC visit was 3.7 in the null model; this indicated that there is variation
between communities (clustering) as the MOR is higher than the reference (MOR = 1). When all factors
are added to the null model, the unexplained community variation in optimal ANC visit is reduced to MOR
1.9. This indicates that despite all factors being considered, the clustering effect is still statistically
signi�cant in the full model. In terms of model �tness, the �nal model (including both individual and
community level factors) is the best-�tted model as it has the least deviance.

Determinants of Optimal ANC Visit
Findings from multivariable multilevel analysis of individual and community-level factors are presented
in Table 3. Individual factors that have a signi�cant association with optimal ANC visits were women’s
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education status, household wealth status, household size, and mass media exposure, whereas, place of
residence and region determine optimal ANC visits at the community level.
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Table 3
Multivariable multilevel logistic regression analysis of factors associated with optimal ANC visit in

Ethiopia, EMDHS 2019
Variables Model 2

AOR (95% CI)

Model 3

AOR (95% CI)

Model 4

AOR (95% CI)

Individual-level factors      

Age

<20

20-34

35-49

 

1.00

1.13 (0.95-1.33)

0.53 (0.15-1.92)

   

1.00

1.09 (0.92-1.29)

0.44 (0.12-1.62)

Education

No education

Primary

Secondary

Higher

 

1.00

1.69 (1.39-2.05)

2.91 (2.12-3.98)

4.02 (2.63-6.12)

   

1.00

1.70(1.41-2.06)***

2.94(2.15-4.03)***

3.99(2.62-6.09)***

Wealth index

Poorest

Poorer

Middle

Richer

Richest

 

1.00

1.85 (1.43-2.39)

1.87 (1.41-2.47)

2.41 (1.79-3.24)

2.75(1.87-4.05)

   

1.00

1.63(1.26-2.11)***

1.61(1.21-2.12)**

2.09(1.56-2.82)***

1.78(1.17-2.72)**

Having TV

No

Yes

 

1.00

2.23 (1.59-3.12)

   

1.00

1.98 (1.41-2.79)***

Household size

<5

5-10

>10

 

1.00

0.81 (0.67-0.98)

0.36 (0.22-0.61)

   

1.00

0.81 (0.67-0.99)**

0.37 (0.22-0.61)***

Community-level factors      

AOR adjusted odds ratio, CI con�dence interval, 1.00=reference *P < 0.05, **P < 0.01 ***P < 0.001
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Variables Model 2

AOR (95% CI)

Model 3

AOR (95% CI)

Model 4

AOR (95% CI)

Residence

Urban

Rural

   

1.00

0.27 (0.19-0.38)

 

1.00

0.58 (0.41-0.83)**

Region

Addis Ababa

Tigray

Afar

Amhara

Oromia

Somali

Benishangul Gumz

SNNPR

Gambela

Harari

Dire Dawa

   

1.00

0.89 (0.45-1.79)

0.16 (0.08-0.33)

0.59 (0.30-1.14)

0.37 (0.19-0.72)

0.03 (0.02-0.07)

0.63 (0.31-1.26)

0.25 (0.13-0.48)

0.18 (0.09-0.36)

0.24 (0.12-0.47)

0.55 (0.28-1.07)

 

1.00

1.19(0.62-2.28)

0.39 (0.20-0.76)**

0.89 (0.48-1.69)

0.53 (0.29-0.99)*

0.09(0.04-0.19)***

0.99 (0.52-1.92)

0.34 (0.18-0.65)**

0.26(0.12-0.46)***

0.25(0.14-0.47)***

0.74 (0.39-1.39)

AOR adjusted odds ratio, CI con�dence interval, 1.00=reference *P < 0.05, **P < 0.01 ***P < 0.001

 

Our results have proven that women’s educational status is an important positive determining factor for
optimal ANC visits. Women with higher and secondary education were 3.99 times (AOR = 3.99; 95% CI:
2.62-6.02) and 2.94 times (AOR = 2.94; 95% CI: 2.15–4.03) more likely to have optimal ANC visits than
women with no formal education. The richer women are 2.09 times more likely (AOR = 2.09; 95% CI: 1.56-
2.82) to have the optimal ANC visits than women in the poorest quintile.

The administrative division has also been identi�ed as an in�uencing factor of optimal ANC visits. The
odds of optimal ANC visit is 42% lower in rural women (AOR = 0.58, 95% CI: 0.41-0.83) compared to
women living in urban areas. Pregnant women living in the regional states of Ethiopia have lower odds of
optimal ANC visits, Afar (AOR = 0.39, 95%CI: 0.20–0.76), Oromia (AOR = 0.53, 95%CI: 0.29–0.99), Somali
(AOR = 0.09, 95%CI: 0.04–0.19), Southern Nations Nationalities and Peoples Region (SNNPR) (AOR =
0.34, 95%CI: 0.18–0.65), Gambela (AOR = 0.26, 95%CI: 0.12–0.46), Harari (AOR = 0.25, 95%CI: 0.14–
0.47), compared to women in the capital city, Addis Ababa.
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Discussion
This study identi�ed factors that are signi�cantly associated with optimal ANC visits among pregnant
women in Ethiopia. Our study found that 43% of women had optimal ANC visits during a previous
pregnancy. It showed an improvement of 11% compared to the 2016 �gures. This is due to the
Government's efforts to make the community aware of the importance of ANC service in ful�lling the
Millennium Development Goals (MDGs) through health sector development plans [11]. However, the
average coverage rate of optimal ANC among 69 countries was approximately 55%, which is
comparatively higher than Ethiopia [12]. Therefore, a more innovative approach should be introduced to
improve the coverage of optimal ANC visits in Ethiopia.

Our study has shown that the educational status of women is a signi�cant positive factor for optimal
ANC visits. This �nding is consistent with a study conducted in Ghana [13]. Numerous studies have also
reported similar results that education is a proven factor for utilizing optimal ANC services [14, 15]. This
may be because educated women are more aware of the bene�ts of optimal ANC visits and have more
understanding about pregnancy-related problems [16].

Our research indicated that household wealth status is an important determinant of optimal ANC visits.
Women from the richest households had signi�cantly more ANC visits than women from the poorest
households. In line with this �nding, a study in Bangladesh found that women from the wealthiest
families were more likely to receive optimal ANC services than women from poorer families [17]. This
might be the improvement of the economy helps to advance health care utilization and able to afford
medical and non-medical costs associated with ANC service during pregnancy [18-21]. Therefore, the
results suggest that wealth status may be an important variable for determining optimal ANC visits. Low
�nancial status means less money to transport to a health facility to use the ANC service. Another
possible explanation is that women from wealthier families have proper education and more access to
mass media than poor families.

Furthermore, the current study has shown that the likelihood of optimal ANC visits is 42% lower in rural
women compared to women living in urban areas. Studies conducted in Indonesia [22], Nigeria [23], and
Ethiopia [24] support this �nding. This is due to socio-economic inequalities and the gap in access to
health services between urban and rural areas of the country [25]. Therefore, health insurance, free
medical expenses, better human resources, construction of new health facilities, and road construction in
rural areas may have contributed to the high coverage of optimal ANC visits in Ethiopia.

Our study also found a signi�cant variation in optimal ANC visits between the administrative regions of
Ethiopia. Women living in regional states are less likely to have optimal ANC visits than women living in
Addis Ababa. This �nding is supported by a previous study conducted in Ethiopia [26]. Both demand- and
supply-side barriers, such as limited knowledge, transportation, and affordability issues, are responsible
because ANC services cannot be accessed in more remote and di�cult-to-reach areas. Addis Ababa is the
capital city of the country, where health facilities are increasingly available and women are more aware of
maternal health services.
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Strengths And Limitations
A nationally representative and population-based data with a large sample size was used for the
analysis. Another important strength of this study is the use of multilevel logistic regression analysis,
which can identify factors other than individual-level factors that cannot be detected using standard
logistic regression analysis. The novelty of this paper is that we assessed predictors of optimal ANC
visits in Ethiopia using a recent survey. Despite the strength of our study, we have some limitations. Since
the data is cross-sectional type, it does not show causal inferences about individual and community level
factors with optimal ANC visits.

Conclusion
The level of optimal ANC visits among women who gave birth within the last �ve years before the survey
was low in Ethiopia. It was found that women’s educational status, household wealth status, household
size, mass media exposure, place of residence, and region were signi�cant determinants of optimal ANC
visits. These �ndings help health care programmers and policymakers to introduce appropriate policies
and programs to ensure optimal ANC coverage. Strategies to increase access and availability of
antenatal care services are important, especially for communities in rural areas and disadvantageous
regions. Since women with a poor family wealth index are less likely to attend optimal ANC visits in this
study, �nancial support that allows mothers from poor families to afford costs associated with ANC
services may be bene�cial. Health campaigns targeting uneducated women are important to raise their
awareness of the importance of attending a minimum of four antenatal care services.

Abbreviations
ANC: antenatal care; AOR: adjusted odds ratio; CI: con�dence intervals; EMDHS: Ethiopian mini
demographic health survey; GIS: geographic information system; ICC: intra-cluster correlation; MOR:
median odds ratio; PCV: proportional change in variance; SD: standard deviation; WHO: world health
organization.

Declarations

Ethical Approval and Consent to Participate
Since this study is a secondary data analysis of publicly available survey data from the DHS program,
this particular study does not require ethical approval and participant consent. We requested the DHS
program and allowed us to download and use data for this study from http://www.dhsprogram.com.

Consent for Publication
Not applicable.



Page 14/16

Availability of Data and Materials
The data we used for this study are publicly available in the MEASURE DHS Program  and you can access
it from www.measuredhs.com once you have explained the objectives of the study. Upon receipt of the
Authorization Letter, the data will be accessed and downloaded for free.

Competing Interests
The authors declare that they have no con�icts of interest for this work.

Authors Contributions
DEY and BTS conceived the study, conducted the data analysis and interpretation. GAT, TTM, and ES
assisted the data analysis and interpretation. DEY drafted the manuscript with input from all authors. All
authors have a substantial contribution in revising and �nalizing the manuscript. All authors read and
approved the �nal version of the manuscript.

Funding
There is no funding to report.

Acknowledgments
We are very grateful to the DHS program for providing the datasets used in this study.

References
1. Organization, W.H. WHO recommendations on antenatal care for a positive pregnancy experience:

executive summary: Geneva: World Health Organization; 2016.

2. Ataguba JE-O. A reassessment of global antenatal care coverage for improving maternal health
using sub-Saharan Africa as a case study. PLoS One. 2018;13(10):e0204822.

3. Secretariat U. The millennium development goals report 2015. New York: United Nations; 2015.

4. Organization, W.H. WHO recommendations on antenatal care for a positive pregnancy experience:
Geneva: World Health Organization; 2016.

5. USAID. Ending Preventable Maternal Mortality:USAID Maternal Health Vision for Action Evidence for
Strategic Approaches. 2015.

�. Okedo-Alex IN, Akamike IC, Ezeanosike OB, Uneke CJ. Determinants of antenatal care utilisation in
sub-Saharan Africa: a systematic review. BMJ Open. 2019;9(10):e031890. Available from:



Page 15/16

https://bmjopen.bmj.com/content/9/10/e031890.

7. Guevvera Y. World Health Organisation: Neonatal and perinatal mortality: country, regional and
global estimates. Cebu: sun: WHO; 2006.

�. Amponsah EN, Senadza B, Arthur E. Determinants of utilization of antenatal care services in
developing countries Recent evidence from Ghana. Afric J Econom Manage Stud. 2013;4(1): 58-73.
doi:10.1108/20400701311303159.

9. UNICEF. Monitoring the situation of children and women. 2018.

10. Ethiopian Public Health Institute (EPHI) [Ethiopia] and ICF. 2021. Ethiopia Mini Demographic and
Health Survey 2019: Final Report. Rockville, Maryland, USA: EPHI and ICF.

11. USAID, A. Three successful sub-Saharan Africa family planning programs: lessons for meeting the
MDGs. Washington DC: USAID; 2012.

12. Requejo JH, Bryce J, Barros AJ, et al. Countdown to 2015 and beyond: ful� lling the health agenda
for women and children. Lancet. 2015;385(9966):466-476. doi:10.1016/S0140-6736(14)60925-9.

13. Nketiah-Amponsah E, Senadza B, Arthur E. Determinants of the utilization of antenatal care services
in developing countries: recent evidence from Ghana. African J Economic Management Stud. 2013;4
(1):58–73. doi:10.1108/20400701311303159.

14. Jahan M, Jahan E. Socio-demographic determinants in�uencing antenatal care seeking behaviour
among women in Bangladesh: an application of factor analysis. Community Med and Public Health.
2016;3(4):925-930. doi: doi.org/10.18203/2394-6040.

15. Joshi C,Torvaldsen S,HodgsonR, 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;14:94. doi:10.1186/1471-2393-14-94 [doi].

1�. Acharya DR, Bell JS, Simkhada P, van Teijlingen ER, Regmi PR. Women’s autonomy in household
decision-making: a demographic study in Nepal. Reprod Health. 2010;7(1):15. doi:10.1186/1742-
4755-7-15.

17. Rahman MM, Rahman MM, Tareque MI, Ferdos J, Jesmin SS. Maternal pregnancy intention and
professional antenatal care utilization in Bangladesh: a nationwide population-based survey. PLoS
One. 2016;11(6):1-15. doi:10.1371/journal.pone.0157760.

1�. Ataguba JE-O. A reassessment of global antenatal care coverage for improving maternal health
using sub-Saharan Africa as a case study. PLoSOne. 2018;13(10):e0204822.

19. Catherine Arsenault KJ, Lee D, Dinsa G, Manzi F, Marchant T, Kruk ME. Equity in antenatal care
quality: an analysis of 91 national household surveys. Lancet Glob Health. 2018;6(11):86–95.

20. Gebreyohannes Y, et al. Improving antenatal care services utilization in Ethiopia: an evidence–based
policy brief. Int J Health Econ Policy. 2017;2:111–7.

21. Makate M, Makate C. The evolution of socioeconomic status-related inequalities in maternal health
care utilization: evidence from Zimbabwe, 1994–2011. Global Health Res Policy. 2017;2(1):1.

https://bmjopen.bmj.com/content/9/10/e031890


Page 16/16

22. Titaley CR, Dibley MJ, Roberts CL. Factors associated with underutilization of antenatal care services
in Indonesia: results of Indonesia demographic and health survey 2002/2003 and 2007. BMC Public
Health. 2010;10:485.

23. Adewuyi EO, Auta A, Khanal V, Bamidele OD, Akuoko CP, Adefemi K, et al. Prevalence and factors
associated with underutilization of antenatal care services in Nigeria: a comparative study of rural
and urban residences based on the 2013 Nigeria demographic and health survey. PLoS One.
2018;13(5):e0197324.

24. 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):115.

25. Gebre E, Worku A, Bukola F. Inequities in maternal health services utilization in Ethiopia 2000–2016:
magnitude, trends, and determinants. Reprod Health. 2018;15(1):119.

2�. 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.


