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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% confidence intervals (CI) were calculated to estimate the strength of the associa-
tion 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 educa-
tion. 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 significantly associated with optimal ANC visit. These findings help health care programmers and poli-
cymakers to introduce appropriate policies and programs to ensure optimal ANC coverage. Priority should be given 
to addressing economic and educational interventions.
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Plain language 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 
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Introduction
Optimal antenatal care (ANC4+) is defined as attend-
ing 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 recom-
mended that every pregnant woman have at least four 
ANC visits throughout pregnancy, the first visit dur-
ing the first trimester of pregnancy. However, in 2016, 
the WHO revised its recommended minimum number 
of ANC visits to four to eight contacts, with recent evi-
dence showing that an increase in the number of contacts 
between a pregnant woman and a skilled health care pro-
vider can lead to reduced maternal mortality [1–4].

In 2017, nearly 295,000 women died during pregnancy 
and childbirth. The vast majority (94%) of these deaths 
occurred in low-income countries and were largely pre-
ventable [5, 6]. Sub-Saharan Africa (SSA) and South Asia 
accounted for about 86% (254,000) of global maternal 
deaths estimated in 2017 [6]. 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 [7]. Ethiopia is one of the SSA countries 
with the highest maternal mortality rates in the world 
(412/100,000 live births) linked with low utilization of 
optimal ANC services and skilled delivery [8].

The use of at least four ANC visits during pregnancy 
promotes healthy practice that is proven to reduce mater-
nal mortality and morbidity, as well as safe motherhood 
with improved maternal health outcomes [9, 10]. How-
ever, according to the 2018 Global Report, only three out 
of five (62%) women attended at least four ANC visits. In 
SSA, only 52% of women received at least four ANC vis-
its [11].

In 2016, the WHO guideline recommended eight ANC 
visits to reduce pregnancy-related complications and 
maternal mortality, while four visits in Ethiopia are still 
lagging behind [1, 12]. 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 [8]. 
A comprehensive understanding of the factors affecting 
low utilization is needed to inform policy and identify 
specific programming interventions so that greater cov-
erage of optimal ANC visits and further improvements in 
maternal health care can be achieved.

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

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.​dhspr​ogram.​
com) after justifying the reason for the request. The 2019 
EMDHS is a cross-sectional survey conducted in Ethio-
pia. 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 five 
years before the survey. EMDHS 2019 uses a two-step 
stratified cluster sampling method in which sample 
households are selected in cluster enumeration areas 
(EAs). In the first stage, a total of 305 EAs were selected 
(93 in urban areas and 212 in rural areas) in proportion to 

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 five 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 preg-
nant 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 antena-
tal care services can be beneficial. Health promotion programs targeting uneducated mothers are important to raise 
awareness of the importance of receiving a minimum of four antenatal care services.

http://www.dhsprogram.com
http://www.dhsprogram.com
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EA size and with the independent selection at each sam-
ple level. In the second stage of selection, a fixed num-
ber 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 [12].

Study variables
The outcome variable is optimal ANC visits, which is 
dichotomized as yes (if a woman has at least 4 ANC vis-
its) 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 expo-
sure. 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 cod-
ing and analysis were done using STATA version 14.2. 
Sample weighting was done to adjust for the dispropor-
tionate allocation of samples to strata and regions in the 
survey process and to restore representation. Multivari-
able multilevel logistic regression is used to identify fac-
tors 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 first model is a blank model with no predic-
tor 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 define the statistical significance. Adjusted odds 
ratios (AORs) were calculated with their corresponding 
95% confidence intervals (CIs) to determine independ-
ent predictors of optimal ANC visits. The inter-class 
correlation coefficient (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 fit of the models.

Results
Characteristics of the respondents
The analysis included data from a weighted sample 
of 3927 women aged 15–49 who gave birth five years 
before the survey and attended ANC visits for their last 
pregnancy. About 1409 (35.9%) women were between 
the ages of 20 and 34. The majority, 2900 (73.8%) of 
women are rural residents and 2014 (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 respond-
ents had four or more ANC visits, while 58.7% of urban 
dwellers received four or more ANC visits. The pro-
portion 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). 

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 2238 (57.0)

 Yes 1688 (43.0) 100

Age at birth

 < 20 2506 (63.8) 39.7

 20–34 1409 (35.9) 48.8

 35–49 12 (0.3) 41.7

Education

 No education 2014 (51.3) 32.4

 Primary 1415 (36.0) 47.0

 Secondary 345 (8.8) 72.5

 Higher 153 (3.9) 79.0

Wealth quintile

 Poorest 826 (21.0) 20.1

 Poorer 822 (20.9) 37.7

 Middle 761 (19.4) 39.0

 Richer 705 (18.0) 48.8

 Richest 813 (20.7) 70.5

Residence

 Urban 1027 (26.2) 58.7

 Rural 2900 (73.8) 37.4

Region

 Tigray 287 (7.3) 63.8

 Afar 51 (1.3) 31.4

 Amhara 840 (21.4) 50.7

 Oromia 1519 (38.7) 40.6

 Somali 218 (5.6) 11.0

 B/gumz 47 (1.2) 55.3

 SNNPR 787 (20.0) 34.2

 Gambela 19 (0.5) 31.6

 Harari 11 (0.3) 36.4

 Addis Ababa 127 (3.2) 81.8

 Dire Dawa 21 (0.5) 61.9
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Random effects and model fitness
As shown in Table 2, the null model (Model 1) revealed 
a statistically significant variation in optimal ANC vis-
its across communities (community variance = 1.9, 
p < 0.001), with 37.0% of the variation in the odds of opti-
mal 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 opti-
mal ANC visit was statistically significant (community 
variance = 0.9, p < 0.001), with a variation of 21.2% in the 
odds of optimal ANC visits can be attributed to commu-
nity-level factors.

Adjusted for community-level factors, Model 3 revealed 
a statistically significant 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 final model (Model 4), which is adjusted for both 
individual- and community-level factors simultaneously, 
showed a statistically significant 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 opti-
mal 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 varia-
tion in optimal ANC visit is reduced to MOR 1.9. This 

indicates that despite all factors being considered, the 
clustering effect is still statistically significant in the full 
model. In terms of model fitness, the final model (includ-
ing both individual and community level factors) is the 
best-fitted model as it has the least deviance.

Determinants of optimal ANC visit
Findings from multivariable multilevel analysis of indi-
vidual and community-level factors are presented in 
Table 3. Individual factors that have a significant associa-
tion with optimal ANC visits were women’s 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.

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-
fied as an influencing 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 liv-
ing 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.

Discussion
This study identified factors that are significantly associ-
ated with optimal ANC visits among pregnant women in 
Ethiopia. Our study found that 43% of women had opti-
mal ANC visits during a previous pregnancy. It showed 
an improvement of 11% compared to the 2016 figures. 
This is due to the Government’s efforts to make the com-
munity aware of the importance of ANC service in fulfill-
ing the Millennium Development Goals (MDGs) through 
health sector development plans [13]. The average cov-
erage rate of optimal ANC among 69 countries was 
approximately 55%, which is comparatively higher than 
Ethiopia [14]. Based on WHO recommendations, preg-
nant women should have at least eight ANC visits with 
a trained health care provider. This is especially neces-
sary for developing countries as at least four ANC visits 

Table 2  Random effect and model fitness showing the 
influence of community characteristics on optimal ANC visits in 
Ethiopia, EMDHS 2019

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; *Significant at p < 0.001; PCV 
proportional change in variance, ICC intra-class correlation coefficient, MOR 
median odds ratio, DIC deviation information criteria

Parameter Model 1 Model 2 Model 3 Model 4

Random effects

 Variance 1.9* 0.9* 0.7* 0.5*

 PCV (%) Reference 52.6 63.2 73.7

 ICC (%) 37.0 21.2 16.9 12.5

 MOR 3.7 2.5 2.2 1.9

Model fit statistics

 DIC (−2log likelihood) 4772 4498 4544 4364
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previously recommended are not sufficient to enhance 
the survival of mothers and children [1, 3]. However, our 
finding indicates that at least four ANC visits are still lag-
ging in Ethiopia. Therefore, a more innovative approach 
should be introduced to improve the coverage of optimal 
ANC visits in Ethiopia.

According to findings from multi-country nationally 
representative data, the pooled prevalence of 8 or more 

ANC visits was 13% in the 15 studied countries [15]. 
Of the studied countries, Jordan had the highest preva-
lence of eight or more ANC contacts (74.0%), followed 
by Ghana (43.0%), and Albania (30.0%). In contrast, the 
prevalence of eight or more ANC contacts is very low 
in many countries, including Senegal, Uganda, Zambia, 
Mozambique, Mali, Guinea, Cameroon, and Benin. Many 
factors may have contributed to this low coverage of 

Table 3  Multivariable multilevel logistic regression analysis of factors associated with optimal ANC visit in Ethiopia, EMDHS 2019

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

Variables Model 2 AOR (95% CI) Model 3AOR (95% CI) Model 4AOR (95% CI)

Individual-level factors

Age

 < 20 1.00 1.00

 20–34 1.13 (0.95–1.33) 1.09 (0.92–1.29)

 35–49 0.53 (0.15–1.92) 0.44 (0.12–1.62)

Education

 No education 1.00 1.00

 Primary 1.69 (1.39–2.05) 1.70 (1.41–2.06)***

 Secondary 2.91 (2.12–3.98) 2.94 (2.15–4.03)***

 Higher 4.02 (2.63–6.12) 3.99 (2.62–6.09)***

Wealth index

 Poorest 1.00 1.00

 Poorer 1.85 (1.43–2.39) 1.63 (1.26–2.11)***

 Middle 1.87 (1.41–2.47) 1.61 (1.21–2.12)**

 Richer 2.41 (1.79–3.24) 2.09 (1.56–2.82)***

 Richest 2.75(1.87–4.05) 1.78 (1.17–2.72)**

Having TV

 No 1.00 1.00

 Yes 2.23 (1.59–3.12) 1.98 (1.41–2.79)***

Household size

 < 5 1.00 1.00

 5–10 0.81 (0.67–0.98) 0.81 (0.67–0.99)**

 > 10 0.36 (0.22–0.61) 0.37 (0.22–0.61)***

Community-level factors

Residence

 Urban 1.00 1.00

  Rural 0.27 (0.19–0.38) 0.58 (0.41–0.83)**

 Region

 Addis Ababa 1.00 1.00

 Tigray 0.89 (0.45–1.79) 1.19 (0.62–2.28)

 Afar 0.16 (0.08–0.33) 0.39 (0.20–0.76)**

 Amhara 0.59 (0.30–1.14) 0.89 (0.48–1.69)

 Oromia 0.37 (0.19–0.72) 0.53 (0.29–0.99)*

Somali 0.03 (0.02–0.07) 0.09 (0.04–0.19)***

 Benishangul Gumz 0.63 (0.31–1.26) 0.99 (0.52–1.92)

 SNNPR 0.25 (0.13–0.48) 0.34 (0.18–0.65)**

 Gambela 0.18 (0.09–0.36) 0.26(0.12–0.46)***

 Harari 0.24 (0.12–0.47) 0.25 (0.14–0.47)***

 Dire Dawa 0.55 (0.28–1.07) 0.74 (0.39–1.39)
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eight ANC visits. The 15 countries included in the study 
were low- and middle-income countries and among these 
poor-resource countries, health care services were inad-
equate, poor, or non-existent. Numerous studies show 
that maternal and child health care services are scarce in 
low- and middle-income countries, and that the majority 
of women in these poorer countries have no health insur-
ance coverage [4, 16–21].

Moreover, evidence from Ghana showed that 41.9% of 
women had eight or more ANC contacts [22]. In con-
trast, the prevalence is lower in Nigeria (17.4%) [18] and 
the Republic of Benin (8.0%) [18]. The increase in Ghana-
ian women eight or more ANC contacts may be due to 
improved maternal and child health in Ghana in recent 
years [23]. As the policy seeks to completely eliminate the 
financial burden on pregnant women enrolled in Ghana’s 
National Health Insurance Scheme (NHIS), many rural 
women and mothers from poorer and less privileged 
backgrounds are more likely to have access to maternal 
and child health care. This policy has provided helpful 
access to maternity health care in Ghana [24]. Therefore, 
to increase the coverage of a minimum of eight ANC 
contacts and access to maternity health care, policy for-
mulation is needed on areas such as improved infrastruc-
ture, maternal and child health, women’s empowerment, 
and comprehensive health insurance coverage, especially 
for women of reproductive age.

Women with higher education are more likely to have 
at least four ANC visits than uneducated women. This 
finding is consistent with previous studies in Ethiopia 
[25–27] and findings from the Republic of Benin [28], 
which showed that being educated or having a higher 
level of education had a positive influence on increas-
ing the odds of having at least 4 ANC visits. This may 
be because educated women are more aware of the ben-
efits of optimal ANC visits and have more understanding 
about pregnancy-related problems.

Our research indicated that household wealth status is 
an important determinant of optimal ANC visits. Women 
from the richest households had significantly more ANC 
visits than women from the poorest households. In line 
with this finding, studies from Bangladesh [29] and Indo-
nesia [30] found that women from the wealthiest families 
were more likely to receive optimal ANC services than 
women from poorer families. This might be the improve-
ment of the economy helps to advance health care utili-
zation and able to afford medical and non-medical costs 
associated with ANC service during pregnancy [31–34]. 
Therefore, the results suggest that wealth status may be 
an important variable for determining optimal ANC vis-
its. Low financial 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. Stud-
ies conducted in Nigeria [35] and Ethiopia [36] support 
this finding. This due to socio-economic inequalities and 
the gap in access to health services between urban and 
rural areas of the country [37]. Therefore, health insur-
ance, free medical expenses, better human resources, 
construction of new health facilities, and road construc-
tion in rural areas may have contributed to the high cov-
erage of optimal ANC visits in Ethiopia.

Our study also found a significant variation in opti-
mal 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 finding is supported by a previous study con-
ducted in Ethiopia [38]. Both demand- and supply-side 
barriers, such as limited knowledge, transportation, and 
affordability issues, are responsible because ANC ser-
vices cannot be accessed in more remote and difficult-
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.

Strengths and limitations
Although previous studies have identified factors affect-
ing the use of ANC services in Ethiopia, little is known 
about the determinants of having at least four ANC vis-
its. It is in this context that the idea of this paper was 
developed to explore the contributing factors of optimal 
ANC visits in Ethiopia. The current study uses nationally 
representative survey data with large sample size. There-
fore, it provide useful insights into the national-level 
determinants of optimal ANC visits in Ethiopia, which is 
highly informative to plan nationally appropriate strate-
gies to achieve high coverage of optimal ANC contacts. 
As the current study uses recent survey data, it provides 
updated information on the predictors of having at least 
four ANC visits in Ethiopia. Another important strength 
of this study is the use of multilevel logistic regression 
analysis, which can detect factors other than individual-
level factors that cannot be detected using standard logis-
tic regression analysis. Despite the strengths of our study, 
we have some limitations. Since the data is of the cross-
sectional type, it does not show causal inferences regard-
ing individual and community level factors with optimal 
ANC visits. Furthermore, the use of secondary data pre-
vented us from including some variables of interest that 
could have a significant influence on utilizing at least four 
ANC visits.
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Conclusion
The level of optimal ANC visits among women who 
gave birth within the last five years before the survey 
was low in Ethiopia. It was found that women’s educa-
tional status, household wealth status, household size, 
mass media exposure, place of residence, and region 
were significant determinants of optimal ANC vis-
its. These findings help health care programmers and 
policymakers to introduce appropriate policies and 
programs to ensure optimal ANC coverage. Strate-
gies 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, financial support that 
allows mothers from poor families to afford costs asso-
ciated with ANC services may be beneficial. Health 
campaigns targeting uneducated women are important 
to raise their awareness of the importance of attending 
a minimum of four antenatal care services.
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