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Introduction: Antenatal care (ANC) is a medical care and procedure carried out for 
pregnant women. Data on ANC visits can help policymakers show gaps in service provision. 
Therefore, this study assessed the factors associated with the number of ANC visits among 
women in rural Ethiopia.
Methods: We included a total of 6611 women who gave birth within 5 years preceding the 
survey from the 2016 Ethiopian Demographic and Health Survey. A multi-level negative 
binomial regression analysis was employed to consider the hierarchical nature of the data. In 
the multivariable analysis, variables with a p-value <0.05 were considered to be significantly 
associated with the number of ANC visits.
Results: Overall, 27.3% (95% CI: 14.63, 15.76) of women had at least four ANC visits 
during pregnancy in rural Ethiopia. Among individual level factors, age group 25–29 years 
(adjusted incidence rate ratio (AIRR)=1.13,95% CI:1.02,1.26), household rich wealth 
status (AIRR=1.17, 95% CI:1.04,1.31), women’s educational status (primary, 
AIRR=1.19,95% CI:1.08,1.32; secondary, AIRR= 1.30,95% CI:1.08,1.55; above second-
ary, AIRR=1.35, 95% CI:1.07,1.71), partner educational status (primary, AIRR=1.16, 95% 
CI:1.05,1.28; secondary, AIRR=1.22,95% CI:1.08,1.38), and autonomy to decision to their 
care (AIRR=1.25,95% CI:1.10,1.42) were positively associated factors whereas having 
a birth order of five or more (AIRR=0.80,95% CI: 0.69,0.94) was a negative associated 
with number of ANC visits. Among community-level variables, being in higher commu-
nity level literacy (AIRR=1.35, 95% CI: 1.14, 1.59) and higher poverty level (AIRR=0.77, 
95% CI: 0.64, 0.92) were significant factors with the number of ANC visits.
Conclusions and Recommendations: Women’s age, wealth status, women’s educational 
status, partner educational status, autonomy to decision making in health care, and birth order 
were determinants of the number of ANC visits. Furthermore, poverty and literacy are also 
important factors at the community level. Addressing economic and educational interven-
tions for rural women should be prioritized.
Keywords: antenatal care, women, rural Ethiopia, multilevel negative binomial count analysis

Introduction
Antenatal care (ANC) is an umbrella term that describes medical care and proce-
dures performed for pregnant women.1 It is the delivery of health care to pregnant 
women throughout their pregnancy. Services during ANC visits aimed at detecting 
the already existing problems and/or problems that might develop during preg-
nancy, which may affect the pregnant woman and/or her unborn child.2 Screening 
tests, diagnostic procedures, and prophylactic treatments are services provided to 
pregnant women based on identified problems and risk factors.3

Correspondence: Melkalem Mamuye 
Azanaw  
Email Melkalem21@gmail.com

Journal of Multidisciplinary Healthcare 2021:14 1403–1411                                               1403
© 2021 Mamuye Azanaw et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress. 
com/terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By 

accessing the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly 
attributed. For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Journal of Multidisciplinary Healthcare                                                 Dovepress
open access to scientific and medical research

Open Access Full Text Article

http://orcid.org/0000-0002-2897-8903
http://orcid.org/0000-0002-9449-6689
http://orcid.org/0000-0002-4496-9089
http://orcid.org/0000-0003-2922-289X
http://orcid.org/0000-0002-9338-0334
http://orcid.org/0000-0002-1970-5102
http://orcid.org/0000-0003-1095-9373
http://orcid.org/0000-0002-8059-3576
http://orcid.org/0000-0001-5867-5105
mailto:Melkalem21@gmail.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com


The World Health Organization (WHO) recommends 
that all pregnant women and newborns receive quality care 
which means the extent of health care services provided to 
women to have the desired birth outcomes. Recommended 
activities to ensure the quality of care include nutritional 
interventions, maternal and fetal assessment, preventive 
measures, interventions for common physiological condi-
tions, and health system interventions.4 ANC can save the 
lives of mothers and babies directly by reducing stillbirths 
and neonatal deaths and indirectly by promoting and estab-
lishing good health before childbirth and the early post-
natal period. A previously published study indicated that if 
90% of women received ANC, up to 14%, or 160,000 
more newborn lives, could be saved in Africa. 
Remarkably, ANC also helps to communicate and help 
women, families, and communities in a dangerous situa-
tion in a woman’s life.5

Antenatal care service is one of the health services 
utilization that combat morbidity and mortality among 
pregnant mothers. Appropriate and recommended ANC 
services support safe maternity and delivery which ulti-
mately improves maternal and child health through stan-
dard and special care. A pregnant woman may require 
special care and more visits depending on the setting 
since approximately 25–30% of the women have been 
with specific risk factors.6

Many efforts have been made to assess the evolution in 
coverage of antenatal care in developing countries that 
focused on issues such as the number of visits, the timing 
of visits, and the characteristics of users and non-users of 
antenatal care.7

The number of antenatal care services is determined by 
socio-demographic characteristics and contextual factors. 
Regarding individual factors, higher educational status, 
older age, and higher income were positively associated 
with the number of antenatal care visits. On the other 
hand, fewer antenatal care visits were associated with 
parity, gestational age at delivery, time of initiation of 
ANC, and medical risks during the pregnancy. 
Concerning contextual factors; distance from a health 
facility, service waiting time, and client welcomed appre-
ciation were associated with ANC service utilizations. In 
addition, women’s knowledge regarding ANC, the pre-
sence of electricity in households, and housing conditions 
were associated with ANC service utilization.8–32

Although antenatal care is crucial, information on fac-
tors of the number of ANC in rural areas of Ethiopia is still 
very limited due to different reasons. A detailed 

investigation of factors affecting the number of ANC 
service utilization is crucial. Therefore, this study was 
conducted to analyze the number of ANC visits and its 
determinants among women who gave birth in the last five 
years preceding the survey in rural Ethiopia. Besides, this 
study provides valuable information on count data models.

Methods
Study Area and Data Source
The study was conducted in Ethiopia, which is located in 
the horn of Africa, between 3° and 15° North latitudes and 
33° and 48° East longitudes. We used the EDHS 2016 
dataset that was conducted by the Central Statistical 
Agency33 in collaboration with the Federal Ministry of 
Health (FMoH) and the Ethiopian Public Health Institute 
(EPHI). The Ethiopian DHS is conducted every 5 years to 
assess the population and health-related indicators of the 
country. Data were obtained from the DHS website (URL: 
www.dhsprogram.com) after contacting them via email 
through personal accounts and justifying the reason for 
requesting it.

Population and Sampling Procedure
The study was conducted using nationally representative 
data from the 2016 Ethiopian Demographic and Health 
Survey. The current study used 443 enumeration areas 
(EAs) from 645 EDHS EAs or clusters as identified by 
the 2007 Ethiopia Population census. A stratified two- 
stage sampling procedure was employed to identify house-
holds from all eligible rural households within each cluster. 
The source population was women of reproductive age who 
gave birth within five years before the survey in rural 
Ethiopia. The study population included women of repro-
ductive age who gave birth within five years before the 
survey in the households located in the primary sampling 
units (PSUs) in the 443 EAs sampled in the first stage.

Variables
The outcome variable was the number of ANC visits each 
participant had during the last pregnancy. Individual, 
household, community, and regional level variables were 
considered as explanatory variables. The individual-level 
explanatory variables included the education status of the 
women and their husbands, age of the women, the auton-
omy of the women to healthcare issues which means 
women’s participation in the household to make 
a decision alone or jointly with their husbands in women’s 
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health care issues, women’s and husbands’ occupational 
status, birth order of a child, and household wealth status 
whereas community-level variables were regional settings, 
community-level poverty, and literacy.

Data Processing and Analysis
The data were cleaned using STATA version 16.0 software. 
The analysis was conducted after sample weights were 
applied for complex sampling procedures. The character-
istics of the study participants were described using fre-
quencies and percentages.

Let Yij represents the number of ANC visits of the ith 

women living in the jth cluster, and the vector Xij to the 
corresponding values of the independent variables. 
Assuming independent women who are on ANC visits, 
Poisson regression and negative binomial regression mod-
els are specified as:

logðμijÞ ¼ β0 þ βXij 

where μij is the expected number of ANC visits as 
a function of independent variables, β0 the overall intercept, 
and β the vector of regression coefficients. The assumed 
distribution of the number of ANC visits is the difference 
between the Poisson regression (PR) and the negative bino-
mial regression model (NBR). In PR, the outcome variable 
is assumed to follow a Poisson distribution with Eðyij) = μij 

= var yij
� �

, while in NBR, it is assumed to follow a negative 
binomial distribution with E (yijÞ = μij and varðyij) =θμij, 
where θ is the shape parameter that controls the variance. 
When θ =1, the NBR model becomes PR model without 
over-dispersion.

When the assumptions of independence are violated in 
clustered data, using PR and NBR models could lead to 
biased estimates and misinterpretation of the results.34 The 
best way to consider the non-independence of observations 
is to use multilevel models. The use of a multilevel mod-
eling strategy accommodates the clustered or hierarchical 
nature of the EDHS data and adjusts standard errors of the 
estimated coefficients for ICC. A simple multilevel PR/ 
NBR model is obtained by incorporating cluster-specific 
random effects in the standard PR/NBR model:

log μIJð Þ ¼ ðβ0 þ b0jÞ þ βXij 

Where b0j denotes the random intercepts at cluster level 
and are assumed to follow a normal distribution with 
constant variance. Therefore, the multilevel PR and NBR 
models are preferred to model the data.35

The random effects (variation of effects) were esti-
mated by intracluster correlation coefficient (ICC) (var-
iance partition coefficient) and the percentage change in 
variance (PCV). The ICC explains the cluster variability 
whereas PCV measures the total variation due to factors at 
the community and individual levels. The ICC and PCV 
were determined using the following formulas:

ICC ¼ the variance of the null model=
variance of the null modelþ 3:29ð Þ

PCV ¼

variance of the
initial model �

variance of the model
with more terms

� �

the variance of the initial model
� 100 

A multilevel model provides correct parameter estimates 
by adjusting the biases introduced from clustering to give 
correct SEs. Thus, it produces correct confidence interval 
and significance tests.36

The goodness of fit statistics by Pearson Chi-square of 
Poisson regression analysis was conducted to show 
whether over-dispersion is present or not. If the observed 
value of the Pearson Chi-square statistic divided by the 
degrees of freedom is higher than one, the mentioned 
goodness of statistics represents over-dispersion in the 
data set.

Operational Definitions
Number of Antenatal Care Visit
Is the number of visit to receive prenatal care among 
women who gave birth five years preceding the survey, 
information was recorded for the last birth.37,38

Community Women’s Literacy
Categorized into two as a higher proportion of women’s 
literacy within the cluster and a lower proportion of 
women’s literacy based on the median value. The aggre-
gate of individual women’s ability to read-only parts of 
a sentence, able to read the whole sentence, and no card 
with required language can show the overall literacy status 
of women within the cluster.39

Community-Level Poverty
Categorized into two as a higher proportion of poorest and 
poorer households within the cluster and lower poorest and 
poorer households based on the median value. The aggre-
gate of individual women from the poorest and poorer 
households can show the overall community-level poverty 
of women within the cluster.39
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Results
Socio-Demographic Characteristics of 
Respondents
The total number of women was 6611 with mean (±SD) 
ages of 29.7 (±7.4) years. About 3219 (48.7%) women 
were between the age of 30 to 45 years. Approximately 
70% of women were non-educated with 224 (3.4%) sec-
ondary and above secondary school. Almost all (>94%) of 
women were married. About 2916 (44.1%) of women 
were from the Oromia region and 2596 (39.3%) women 
were Muslim religion followers. Moreover, 3681 (55.7%) 
of the women had no work. Regarding household wealth 
status, nearly half (49.1%) of the women were from poor 
or poorest households whereas, 1803 (27.2%) belonged to 
rich and richest households during the five years preceding 
the survey (Table 1).

Community-Level, Maternal, and Health 
Service-Related Characteristics
Approximately 74.0% of women had participated in 
a decision of their health care issues, 4240 (64.1%) of 
them had big problems in distance to the health facility. 
Regarding birth order, 2037 (30.8%) women had a child 
with above five birth order whereas, 1099 (16.6%) had 
first birth order child (Table 2).

Number of ANC Visits During Pregnancy
The median and mode of the frequency of antenatal care 
visits were 2 and 0 among mothers who gave birth within 
the last five years respectively. Overall, 58.8% (95% CI: 
57.6, 59.9) of women had at least one ANC visit during 
their pregnancy and only 27.3% (95% CI: 14.63, 15.76) of 
women had at least four times ANC visits during their 
pregnancy in rural Ethiopia.

Factors Associated with Number of 
Antenatal Care Visits
About 10.7% of the number of antenatal care visits during 
pregnancy in clusters was explained in the full model. The 
Percent change variation in the final model showed that 
about 74.9% of the total variability in the number of 
antenatal care visits was explained (Table 3).

Individual factors that had a significant association with 
the number of antenatal care visits were age, educational 
status of women, educational status of the husband, occupa-

Table 1 Sociodemographic Characteristics of Women Who 
Gave Birth Within the Last Five Years Preceding the Survey in 
Rural Ethiopia, EDHS 2016, 2020 (N=6611)

Variables Category Unweight 
n (%)

Weighted 
n (%)

Age in years Mean ± SD 29.4 ± 7.1 29.7 ± 7.1
15–24 1498(26.4) 1622(24.5)

25–29 1495(26.4) 1770(26.8)
30–49 2674 (47.2) 3219 (48.7)

Region Tigray 630(11.1) 438(6.6)
Afar 571(10.1) 57 (0.9)

Amhara 688(12.1) 1410(21.3)
Oromia 968(17.1) 2916(44.1)

Somali 646(11.4) 226(3.4)

Benishangul 
Gumz

536(9.5) 74(1.1)

SNNPR 813(14.3) 1452(22.0)

Gambela 393(6.9) 12(0.2)
Harari 246(4.3) 10(0.2)

Dire Dawa 176(3.1) 16(0.2)

Religion Orthodox 

Christian

1650 (29.1) 2332(35.3)

Muslim 2753(48.6) 2596(39.3)
Protestant 1122(19.8) 1463(22.1)

Other 142(2.5) 221(3.3)

Educational status 

of women

No education 3973(70.1) 4555(68.9)
Primary 1423(25.1) 1833(27.7)
Secondary 222(3.9) 191(2.9)

Above 49(0.9) 33(0.5)

Educational status 

of partner/husband

No education 2909(54.8) 3194(51.4)
Primary 1785(33.6) 2479(39.9)

Secondary 387(7.3) 382(6.1)
Above 200(3.8) 129(2.1)

Do not know 32(0.6) 33(0.5)

Current marital 

status

Single/separated 81(1.4) 114(1.7)
Married/in union 5313(93.8) 6218(94.1)
Divorced/ 

Widowed

273(4.8) 279(4.2)

Occupation status 

of women

No work 3315(58.5) 3681(55.7)
Agriculture 
employee

1389(24.5) 1706(25.8)

Non agriculture 

workers

963(17.0) 1225(18.5)

Sex of household 

head

Female 1100(19.4) 871(13.2)
Male 4567(80.6) 5741(86.8)

Household wealth 

status

Poor 3506(61.9) 3243(49.1)
Middle 993(17.5) 1565(23.7)
Rich 1168(20.6) 1803(27.2)

Total 5667(100) 6611(100)

https://doi.org/10.2147/JMDH.S308802                                                                                                                                                                                                                                

DovePress                                                                                                                                         

Journal of Multidisciplinary Healthcare 2021:14 1406

Mamuye Azanaw et al                                                                                                                                              Dovepress

https://www.dovepress.com
https://www.dovepress.com


tional status of the women, household wealth status, 
women’s participation for decision-making on healthcare 
issues, and birth order of child whereas, community-level 
literacy, and poverty determine the number of antenatal care 
visits at the community level (Table 3).

Women in the age group of 25 to 29 years had 13% 
more antenatal visits compared to women age 15–24 years 
(IRR: 1.13, 95% CI: 1.02–1.26). Women who were attend-
ing primary, secondary, and above secondary education 
had more antenatal care visits compared to non-educated 
women (primary education; IRR: 1.16, (95% CI: 1.05, 
1.28), secondary IRR: 1.22, (95% CI: 1.08, 1.38), and 
above IRR: 1.35, (95% CI: 1.07, 1.71)). Partner with 
primary education and secondary had 16% and 22% 
more antenatal visits compared with a partner who had 
no educational status (IRR: 1.16, (95% CI: 1.05, 1.28) and 
IRR: 1.22, (95% CI: 1.08, 1.38), respectively). Women 
from richer households had 17% more antenatal care visits 
compared with women from poorer households (IRR: 
1.17, (95% CI: 1.04, 1.31). Women who had the decision- 
making power to their health care were 25% more antena-
tal care visits (IRR: 1.25, (95% CI: 1.10, 1.42). On the 

other hand, women who had a higher birth order child had 
lower antenatal care visits compared to women who had 
first order child (IRR: 0.80, (95% CI: 0.69, 0.94).

Furthermore, community-level variables were signifi-
cantly associated with the number of antenatal care visits 
after controlling the possible confounding by multivariate 
analysis. Women from higher literacy level communities 
had 35% higher antenatal care visits (IRR: 1.35, (95% CI: 
1.14, 1.59) whereas women from the higher poverty level 
community had 23% lower antenatal care visits (IRR: 0.77 
(95% CI: 0.64, 0.92) (Table 3).

Discussion
Antenatal care is an indicator to measure the efficiency of 
maternal care utilization. It helps in preventing adverse 
pregnancy outcomes when provided early in the pregnancy 
and continued through delivery. Identification of problems 
in pregnancy results in early referrals for women with 
complications; this is particularly true in Ethiopia, where 
three-quarters of the population live in rural areas. So as 
this study focused on determinants of the number of 
Antenatal care visits in rural Ethiopia using the multilevel 
negative binomial analysis to estimate individual, house-
hold, community-level factors.

The current study estimated that 27.3% of pregnant 
women in rural Ethiopia have been received at least four 
ANC during their pregnancy. It showed an improvement 
as compared to the 2011 data which was a 47% increase.40 

This increment might be due to awareness creation activ-
ities, health promotion, and an increase in the number of 
health institutions and health care providers in rural 
areas.41

In this study, individual-level and community-level 
factors were responsible for around 75% of the difference 
in the frequency of ANC visits during pregnancy in rural 
Ethiopia. After adjusting all factors, the frequency of ANC 
visits was higher among those pregnant mothers in the age 
range of 25 to 29 years, higher educational status of 
women and their partner, highest wealth quintile, women 
who had the autonomy to decide their health care, and 
community level literacy. However, women who had 
a higher birth order child and women from low socio-
economic status of the community had a lower frequency 
of ANC visits.

The current study showed that women who were in the 
age group of 25–29 years were 13 percentage points more 
likely to visit health institutions for ANC services com-
pared with those who were in the age group of 15–24 

Table 2 Maternal, Obstetric, and Health Service-Related 
Characteristics of Women Who Gave Birth Within the Last Five 
Years Preceding the Survey in Rural Ethiopia, EDHS 2016, 2020

Variables Category Unweight 
n (%)

Weighted 
n (%)

Family size Less than 
five

2571 (45.4) 2962 (44.8)

Five to ten 2929 (51.6) 3451 (52.2)
Greater 

than ten

167 (3.0) 197 (3.0)

Autonomy to the 

decision of health care

No 1524 (26.9) 1721 (26.0)
Yes 4143 (73.1) 4890 (74.0)

Distance to the health 

facility

Not big 

problem

2189 (38.6) 2371 (35.9)

Big problem 3478 (61.4) 4240 (64.1)

Birth order One 950 (16.8) 1099(16.6)
Two to five 2994 (52.8) 3475 (52.6)

Greater 

than five

1723 (30.4) 2037 (30.8)

Community-level 

poverty

Low 2821(48.5) 4611(69.8)
High 2991(51.5) 1999(30.2)

Community-level 

literacy

Low 2644(45.5) 2452(37.1)
High 3168(54.5) 4159(62.9)

Total 5667(100) 6611(100)
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years. This finding supports previous studies done in dif-
ferent countries6,42,43 that showed the positive association 
between ANC visits and increased age of women. This 
might be due to health conditions and birth complications 
are higher in older women who tend to demand more 
visits. But it is not in line with studies done in metropoli-
tan countries.20

The finding of the study also indicated that women 
who had primary, secondary, and above secondary educa-
tional attainment were 19, 30, and 35 percentage points 
more likely to use ANC services as compared with those 
who had no education respectively. This finding is consis-
tent with the study conducted in Ghana.6,24 The statistical 
relationship between the utilization of maternal health 

Table 3 Multi-Level Negative Binomial Regression on the Number of Antenatal Care Among Women Who Gave Birth Within the 
Last Five Years Preceding the Survey in Rural Ethiopia, EDHS 2016, 2020

Variables Category CIRR (95% CI) Full Model (AIRR (95% CI)) P-value

Age of women 15–24 1 1
25–29 1.03(0.95,1.13) 1.13 (1.02, 1.26) 0.005
30–49 0.85(0.77,0.92) 1.04 (0.91, 1.19) 0.320

Educational status of women No education 1 1
Primary 1.29(1.19,1.40) 1.19 (1.08, 1.32) <0.001

Secondary 1.48(1.30,1.69) 1.30 (1.08, 1.55) <0.001
Above 1.84(1.62,2.09) 1.35 (1.07, 1.71) 0.003

Educational status of Husband No education 1 1
Primary 1.26(1.16,1.37) 1.16 (1.05, 1.28) 0.001

Secondary 1.46(1.31,1.63) 1.22 (1.08, 1.38) 0.002

Above 1.44(1.24,1.66) 1.05 (0.83, 1.32) 0.621

Occupational status of women No work 1 1
Agriculture 1.02(0.92,1.14) 1.10 (0.97, 1.25) 0.004

Non-agriculture 1.13(1.01,1.26) 1.13 (1.01, 1.27) 0.049

Wealth status Poor 1 1
Middle 1.11(1.01,1.23) 1.08 (0.96, 1.21) 0.124

Rich 1.27(1.15,1.41) 1.17 (1.04, 1.31) 0.004

Family size <5 1 1
5–10 0.89(0.82,0.96) 1.01(0.91, 1.11) 0.206

>10 0.93(0.70,1.25) 1.05 (0.72, 1.54) 0.998

Autonomy to the decision of health care No 1 1
Yes 1.21(1.09,1.33) 1.25 (1.10, 1.42) 0.003

Distance to a health facility Not a big problem 1 1
Big problem 0.92(0.84,1.01) 0.86 (0.96, 1.03) 0.072

Birth order 1 1 1
2–5 0.87(0.79,0.96) 0.88 (0.79,0.99) 0.024

>5 0.74(0.67,0.82) 0.80 (0.69,0.94) 0.001

Community-level literacy Lower 1 1
Higher 1.87 (1.61,2.19) 1.35 (1.14, 1.59) <0.001

Community-level poverty Lower 1 1
Higher 0.54(0.46,0.63) 0.77 (0.64,0.92) 0.01

ICC (%) 10.7%

PCV-Explained variation (%) 74.9

Abbreviations: CIRR, crude incidence rate ratio; AIRR, adjusted incidence rate ratio; CI, confidence interval; 1, reference group; SNNP, Southern nation, nationalities and 
peoples; Others, Catholic and traditional religion followers; Full model, model includes all variables; ICC, intra cluster correlation; PCV, percent change of variance.
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services and education is also well documented in 
a systematic review of 74 studies and Bangladesh.14,34 

This indicates that the educational attainment of the 
women increases awareness of the need to access health 
services by frequent antenatal care visits. The primary and 
secondary educational status of the husband was also more 
likely to have a high frequency of ANC visits as compared 
to the non-educated husband. This finding supports that 
the high educational attainment of the husband influenced 
the frequency of ANC visits in sub-Saharan countries.14,34 

This implied that educated partners may be more con-
cerned with their pregnant wives and associated pregnancy 
complications.

Furthermore, the multilevel negative binomial estima-
tion indicates that the wealth status of the household had 
a positive and significant effect on the frequency of ANC 
visits. The result showed that pregnant women in the 
richer household were more likely to have frequent ANC 
visits relative to those in the poorest household. This 
finding agreed with a study conducted in different coun-
tries in the world.6,8,34 But, the positive association does 
not vary by urban-rural settings in these studies. Thus, the 
results suggested household wealth status could be an 
important variable for antenatal care utilization. This 
might be since having a low economic status would 
mean having less money for transportation towards the 
health facility for utilization of ANC service. Another 
possible explanation could be women who belong to rich 
families usually have proper education, access to mass 
media than from poorer families.

Besides, the presence of women’s autonomy in their 
health care was related to more antenatal care visits. This 
indicates the importance of women’s empowerment, not 
only within the household but also in the community. 
Women empowerment leads to greater decision-making 
power concerning maternal health. Our findings are con-
sistent with a previous research study conducted in 
Bangladesh,34 which revealed that women who decided 
about their medical care were more likely to receive pro-
fessional antenatal care.

The current finding also showed that the birth order of 
the child influences the number of antenatal care visits. 
Having higher birth order child was negatively and sig-
nificantly associated with the number of ANC visits. This 
finding agreed with a study done in Ghana.6 This implies 
that mothers with more previous birth experiences demand 
lesser visits, all other things being equal.

From community-level variables, literacy at the com-
munity level was a significant factor that determined the 
number of ANC visits. A high frequency of antenatal care 
visits was associated with literacy in a rural population. 
This result is in line with the study done in India.8

Strengths and Limitations
We used large population-based data with a large sample 
size, which is representative of all rural regions of 
Ethiopia. Furthermore, a count statistical analysis (multi-
level Negative Binomial regression analysis) was applied 
for this study that allows the effects of each determinant 
on the frequency of ANC services efficiently. The novelty 
of this paper lies in the fact that we have modeled the 
determinants of the number of antenatal care services in 
rural Ethiopia using the most recent DHS. One significant 
point of departure of this study from previous studies on 
Ethiopia is the inclusion of only rural place of residence. 
Even though, the cross-sectional nature of the EDHS data, 
reports of this finding explained by incidence rate ratio. 
The temporal relationship could not be established based 
on these study findings. Ethiopian demographic and health 
surveys were questionnaire-based surveys and depend on 
the memory of the respondents, and as such, recall bias in 
the results might be a limitation for this study.

Conclusion and Recommendations
The level of antenatal care visits among women who gave 
birth within the last five years before the survey was low 
in rural Ethiopia. Our results also indicate that wealth 
status, age, women and partner educational status, the 
decision-making power of women to their health care, 
community-level poverty, and literacy are significant fac-
tors affecting the number of antenatal care in rural 
Ethiopia. Besides, birth order is inversely and significantly 
associated with the frequency of ANC visits. The findings 
of this report help policymakers and programmers to focus 
their programs and plan in rural parts of the country to 
enhance maternally and child health. Priority should be 
given to women and their partners of low educational 
status to get appropriate maternal and child health care 
service promotions. However, ANC service is provided for 
free, interventions have to be in place to improve the 
household wealth status since household wealth status 
still plays a major role in the frequency of ANC follow-up.
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