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Introduction: The use of antenatal care (ANC) plays a major role in minimizing maternal and child mortality through effective and
appropriate screening, preventive, or treatment intervention. Even though almost all pregnancy-related mortalities are largely
preventable through adequate use of ANC, sub-Saharan Africa (SSA), particularly East African Countries, continues to share the
largest share of global maternal, and newborn mortality. Therefore, this study assesses if educational attainment is associated with
optimal ANC utilization in East Africa.
Methods: A secondary data analysis was done based on Demographic and Health Surveys (DHS) from 2010 to 2018 in the 11 East
African Countries. A total weighted sample of 84,660 women who gave birth in the 5 years preceding each country’s DHS survey and
had ANC visits were included in this study. Data processing and analysis were performed using STATA 15 software. A multilevel
mixed-effect logistic regression model was fitted to examine the association of educational attainment and ANC utilization. Variables
with a p-value <0.05 were declared as significant factors associated with ANC utilization. Model comparison was done based on
Akaike and Bayesian Information Criteria (AIC and BIC).
Results: The magnitude of optimal ANC utilization in East African Countries was 56.37% with 95% CI (56.03, 56.69) with the
highest optimal ANC utilization in Zimbabwe (80.96%) and the lowest optimal ANC utilization in Rwanda (44.31%). Women who
had higher education levels were more likely to have optimal ANC utilization, compared to those with no education (AOR = 2.34; 95
and CI; 2.11–2.59). Women who had media exposure were more likely to have optimal ANC utilization than those who have no media
exposure (AOR = 1.07; 95% CI; 1.03, 1.10).
Conclusion: Antenatal care utilization was low in East African countries. Educational attainment, maternal age, wealth index, birth
order, media exposure, and living countries were factors associated with ANC utilization. Efforts to improve antenatal care and other
maternal health service utilization in East Africa must take into account these factors. Specifically, working on the access to mass
media by women may also improve antenatal care utilization.
Keywords: antenatal care, utilization, education, East Africa, DHS

Introduction
Globally, about 303,000 women died in 2015 because of pregnancy and childbirth complications. Most of these deaths
come from poor countries, and there is a huge disparity as compared to the developed countries. For a woman living in
sub-Saharan Africa, the lifetime risk of maternal mortality is over 47 times greater than for a woman living in the United
States (US).1 In 2013, the World Health Organization (WHO) and US Agency for International Development (USAID)
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representatives proposed an energetic but accomplished target in the Lancet Global Health to decrease the global mean
maternal mortality ratio (MMR) to less than 50 per 100,000 live births by 2035.1

The use of antenatal care (ANC) plays a major role in minimizing maternal and child mortality through effective and
appropriate screening, preventive, or treatment interventions.2 In low and middle-income countries, ANC services make
a significant improvement in birth outcomes and long-term reductions of child mortality and malnutrition.3 Even if many
African countries are still struggling to achieve high coverage of four ANC visits, eight ANC contacts are suggested by
WHO.4

By reducing stillbirths and neonatal deaths, ANC had a direct improvement on the survival and health of babies and
had indirect improvement by providing an entry point for health encounters with the woman at a critical point in the
continuum of care.5 The goal of the ANC package is to prepare for birth and to avoid, identify, mitigate, or treat health
issues that affect mothers and babies during pregnancy.5 However, sub-Saharan Africa (SSA) countries account for 19 of
the 20 countries with the highest maternal mortality rates.6 Even though almost all pregnancy-related mortalities are
largely preventable through adequate use of ANC, SSA, particularly in East African countries, continues to share the
largest share of global maternal and newborn mortality.

There is strong evidence suggesting that religion, level of education, occupation, distance from the health facility,
residence, country, mass media, maternal age, and wealth index were associated with ANC utilization.7–14 From the
previous, many sociocultural factors were associated with late ANC booking.15,16 Among the factors likely to be critical
in health promotional activities and health services uptake is educational attainment.17–19

Understanding the factors associated with the utilization of ANC services among pregnant women is needed to design
strategies, policies, and interventions to reduce maternal mortality. Previous studies on the utilization of ANC have
mainly focused on sub-Saharan Africa20 and specific countries within the region.21–25 Moreover, the association of higher
educational attainment with ANC utilization and its mechanisms are not well studied in the region. Therefore, this study
aimed to find out if educational attainment is associated with ANC utilization in the 11 East African Countries from 2010
to 2018 using recent Demographic and Health Surveys (DHS).

Methods
Study Setting and Data Source
The United Nations (UN) Statistics Division has subdivided the African continent into five regions. Among these
countries, East Africa is the largest region that includes 19 countries (Burundi, Comoros, Djibouti, Ethiopia, Eritrea,
Kenya, Madagascar, Malawi, Mauritius, Mozambique, Reunion, Rwanda, Seychelles, Somalia, Somaliland, Tanzania,
Uganda, Zambia, and Zimbabwe). This study was a secondary data analysis based on Demographic and Health Surveys
(DHS). Of these 19 East African countries, 13 countries have DHS data, whereas 6 (Djibouti, Somalia, Somaliland,
Seychelles and Mauritius, Reunion). Among these 13 countries that have DHS data, 2 countries have DHS data that was
conducted before 2010 (Eritrea-2002 and Madagascar-2008). In this study, we included 11 countries’ DHS data that was
conducted after 2010.

The data of these 11 East African countries were accessed from the demographic health survey (DHS) program
official database www.measuredhs.com after authorization was granted through an online request by explaining the goal
of our study. We used the individual Record (IR file) data set and extracted the dependent and independent variables. To
collect knowledge that is comparable across countries in the world, the DHS program adopts standardized methods
involving uniform questionnaires, manuals, and field procedures. DHS is a nationally representative household survey
that offers data from a wide variety of population, health, and nutrition tracking and effect assessment measures with
face-to-face interviews of women aged 15 to 49. Stratified, multi-stage, random sampling is used in the surveys. In each
country, information was obtained from qualified women aged 15 to 49 years. Detailed survey techniques and methods of
sampling used to collect data have been recorded elsewhere.26 There are a total of 89,991 women who gave birth in the 5
years preceding each country’s DHS survey. Of these, 84,660 women were reported using ANC service 5 years before
the survey, and they are being eligible for our study in which this implies that around 5% of the women in East Africa did
not attend ANC at all.
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Variables
Outcome Variable
The response (outcome) variable of this study was ANC utilization. The response variable is binary, and it is coded as 1 if
women received ANC from skilled healthcare providers (doctors, midwives, nurses, and health officers) at least four
times and 0 otherwise.

Independent variables
Independent variables are classified as community and individual-level factors.

Community-level variables: Country (11 countries in East Africa) and residence (urban and rural).
The individual-level variables: Age (maternal age was categorized by 5 years interval as follows: 15–19, 20–24, 25–

29, 30–34, 35–39, 40–44, and 45–49 years), level of education (no education, primary education, secondary, and higher
education), distance from a health facility (big problem and not a big problem), birth order (1st, 2nd–4th, and ≥5th), mass
media exposure was recorded as the frequency of reading newspaper, listening to radio and watching TV (categorized as
Has exposure or Has no exposure), and wealth index.

Household wealth is represented by the wealth index (in five categories: poorest, poorer, middle, richer, and richest).
Wealth index was constructed using data on a households’ ownership of selected assets, such as television and bicycles,
materials used for housing construction, and types of water access and sanitation facilities. The index placed individual
households on a continuous scale relative to their wealth status.27

Data Processing and Management
Data processing and analysis were performed using STATA 15 software. The data were weighted using sampling weight,
primary sampling unit, and strata before any statistical analysis to restore the representativeness of the survey and to tell
the STATA to take into account the sampling design when calculating standard errors to get reliable statistical estimates.

Statistical Analysis
Cross tabulations and summary statistics were conducted to describe the study population. In the first step, bi-variable
analysis and cross-tabulations by Pearson’s chi-squared test were used to examine if educational attainment was
associated with ANC utilization. Later, since the DHS data have a hierarchical nature, women within a cluster may be
more similar to each other than women in the other cluster. Due to this, the assumption of independent observations and
equal variance across clusters might be violated. Therefore, an advanced statistical model is required to take into account
the between cluster variability to get a reliable standard error and unbiased estimate.

Furthermore, by taking into account the dichotomous nature of the outcome variable, multilevel mixed-effect logistic
regression was fitted. Model comparison was done based on Akaike and Bayesian Information Criteria (AIC and BIC).
A mixed-effect model with the lowest Information Criteria (AIC and BIC) was selected.

The individual and community-level variables associated with ANC utilization were checked independently in the bi-
variable multilevel mixed-effect logistic regression model, and variables that were statistically significant at p-value 0.20
in the bi-variable multilevel mixed-effects logistic regression analysis were considered for the final individual and
community-level model adjustments. In the multivariable multilevel mixed-effect analysis, variables with a p-value≤0.05
were declared as significant determinants of ANC utilization. Intra-class correlation coefficients (ICC) were used to
check whether or not the multilevel model is appropriate and how much of the overall variation in the response is
explained by clustering.

Four models were fitted. The first was the null model that did not include exposure variables, which were used to
verify community variance and provide evidence to assess random effects at the community level. Then, Model-I was the
multivariable model adjustment for individual-level variables, and Model-II was adjusted for community-level factors. In
Model-III, the outcome variable was equipped with potential candidate variables from both individual and community-
level variables.

The fixed effects (a measure of association) were used to estimate the association between the optimal ANC
utilization and explanatory variables and expressed as an odds ratio with a 95% confidence interval. Regarding the
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measures of variation (random-effects), community-level variance with standard deviation and intra-cluster correlation
coefficient (ICC) was used.

Results
Participation and Women’s Characteristics
A total of 84,660 women who gave birth in the 5 years preceding each country’s DHS survey and having ANC visits
were included for the final analysis. The majority of women 21,775 (25.72%) lie in the age group of 25–29. Almost
three-fourths of the women were from rural residents 62,945 (74.35%). More than two-thirds of the women had a media
exposure 57,951 (68.45%). Most of the women included were from Kenya 13,850 (16.36%) and the smallest number of
women included from Comoros 1921 (2.27%) (Table 1).

Table 1 Basic Characteristic of Women’s Attending Antenatal Clinics in the
11 East African Countries from 2010 to 2018 (n = 84,660)

Variable Weighted Frequency Percent (%)

Age
15–19 5957 7.04
20–24 20,444 24.15

25–29 21,775 25.72

30–34 17,443 20.60
35–39 11,636 13.74

40–44 5641 6.66

45–49 1763 2.08

Place of residence
Urban 21,715 25.65
Rural 62,945 74.35

Wealth index
Poorest 17,984 21.24

Poorer 17,310 20.45

Middle 16,300 19.25
Richer 16,507 19.50

Richest 16,559 19.56

Media Exposure
No Exposure 26,709 31.55

Exposure 57,951 68.45

Country
Burundi 8880 10.49
Ethiopia 4771 5.64

Kenya 13,849 16.36

Comoros 1921 2.27
Malawi 13,270 15.67

Mozambique 7153 8.45

Rwanda 6011 7.10
Tanzania 6937 8.19

Uganda 9957 11.76

Zambia 7245 8.56
Zimbabwe 4666 5.51
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Educational Attainment
The proportion of women who attended at least four ANC visits was 56.37% with 95% CI (56.03, 56.69). The highest
and lowest optimal ANC utilization was reported in Zimbabwe 80.96% with 95% CI (79.81, 82.06) and Rwanda 44.31%
with 95% CI (43.06, 45.56), respectively. Educational attainment of the women was varied significantly between rural
and urban residents, in which the urban residents had higher educated participants. There is a significant association
between optimal ANC utilization and the wealth index of the mothers. The majority 53.76% of the participants were
reported to have primary education as their highest educational attainment, while 19.61% had no education. Educational
attainment was significantly associated with optimal ANC utilization. The odds of optimal ANC utilization were 3.78
(Crude odds ratio (COR) = 3.78; 95% CI; 3.44–4.16) times higher among the women who have higher education level,
1.81 (COR = 1.81; 95% CI; 1.72–1.90) times higher among the women who have secondary education, and 1.25 (COR =
1.25; 95% CI; 1.21–1.30) times higher among the women who have primary education, compared to those who had no
education (Table 2).

Determinants of ANC Utilization
Result of the Random Effects
The results of the null model revealed that there was statistically significant variability in the odds of optimal ANC
utilization with community variance of 48.90% and the ICC in the null model suggested that 12.94% of the total variability
in the optimal ANC utilization was ascribed to the differences between communities. In the full model (model adjusted for
both individual and community-level factors) community variance = 0.30; SE 0.01 remained significant but reduced and
8.38% of the total variance of optimal ANC utilization can be ascribed to the community (Table 3).

Result of the Fixed Effects
The model with smaller AIC and BIC was best to fit the data, and the interpretation of the fixed effects was based on this
model. Model-III was adjusted for both individual and community-level factors that have small AIC and BIC, compared
to other models, and this model fits the data well. In the multivariable analysis respondent’s age group, respondent’s
education, wealth index, birth intervals, media exposure, and living country were significantly associated with the ANC
utilization in East Africa at a 5% level of significance.

The odds of optimal ANC utilization were 1.72 (AOR = 1.71; 95% CI; 1.51–1.95) times higher among the women in
the age group of 45–49, compared to the women in the age group of 15–19. This suggests that the higher the age of the
woman, the more likely the woman would have optimal ANC utilization. The women who have higher education levels
were 2.34 times more likely to have optimal ANC utilization, compared to those with no education (AOR = 2.34; 95 and
CI; 2.11–2.59). Richest women were 1.46 times more likely to have optimal ANC utilization than women who are
poorest (AOR = 1.46; 95% CI; 1.37–1.1.56). Women who have media exposure are 1.07 times more likely to have
optimal ANC utilization than their counterparts (AOR = 1.07; 95% CI; 1.03, 1.10). Pregnant women living in Zimbabwe,
Zambia, and Uganda are 5.3, 2.6, and 2.2 times more likely to have optimal ANC utilizations, respectively, than the
women living in Rwanda; Zimbabwe (AOR = 5.34; 95% CI; 4.72–6.03), Zambia (AOR = 2.60; 95% CI; 2.34–2.87),
Uganda (AOR = 2.19; 95% CI; 1.99–2.40) (Table 3).

Discussion
The overall aim of this study was to investigate the association between ANC utilization and educational attainments in the 11
East African Countries from 2010 to 2018 using the last Demographic and Health Surveys dataset of each country. The pooled
magnitude of ANC utilization in East African Countries was 56.37% with 95% CI (56.03, 56.69) with the highest optimal
ANC utilization in Zimbabwe (80.96%) and the lowest optimal ANC utilization in Rwanda (44.31%). This finding is
comparable with the study conducted in Nepal,28 and the study conducted in seven countdown countries,29 but lower than
finding reported at Nigeria National Hospital,30 Northern Nigeria,31 Uganda,12 and Ethiopia.32 This might be attributed to
differences in sample size, socioeconomic and sociocultural aspects of the society. Even if majorities (99%) of pregnant
women in Rwanda attend ANC at least once, only 44% of them complete all four visits.33,34 This low optimum ANC
utilization is due to unintended pregnancy, of which nearly 47% of all pregnancies are estimated to be.33,35
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Table 2 Description of Background Factors Associated with ANC Attendance of at Least Four Visits During
Pregnancy in the 11 East African Countries from 2010 to 2018 and Bi-Variable Multilevel Mixed-Effect Logistic
Regression in COR

Characteristics Less than 4 ANC Visit At Least 4 ANC Visit COR(95% CI)

Frequency(%) Frequency(%)

Age
15–19 2827(47.46) 3130(42.54) 1

20–24 8934(43.70) 11,510(56.30) 1.13(1.06, 1.20)**
25–29 9170(42.11) 12,605(57.89) 1.19(1.12, 1.26)**

30–34 7476(42.86) 9966(57.14) 1.15 (1.08, 1.22)*

35–39 5114(43.95) 6522(56.05) 1.09(1.02, 1.17)*
40–44 2592(45.95) 3049(54.05) 1.04(0.96, 1.12)

45–49 827(46.92) 936(53.08) 1.03(0.93, 1.16)

Place of residence
Urban 7771(35.77) 13,944(64.23) 1.54(1.47, 1.61)*

Rural 29,170(46.34) 33,775(53.66) 1

Women level of Education
No education 8711(52.46) 7895(47.54) 1
Primary 20,830(45.77) 24,680(54.23) 1.25(1.20, 1.30)**

Secondary 6641(35.13) 12,265(64.87) 1.81(1.72, 1.90)**

Higher 759(20.86) 2878(79.14) 3.78(3.43, 4.16)**

Sex of household head
Male 27,851(43.90) 35,592(56.10) 1

Female 9089(42.84) 12,127(57.16) 0.99(0.96, 1.02)

Wealth index
Poorest 8871(49.33) 9113(50.67) 1

Poorer 8170(47.20) 9140(52.80) 1.14(1.09, 1.19)**
Middle 7373(45.23) 8927(54.77) 1.24(1.18, 1.30)**

Richer 6951(42.11) 9556(57.89) 1.39(1.32, 1.45)**

Richest 5576(33.67) 10,983(66.33) 1.94(1.84, 2.05)**

Distance to a health facility (n=77,431)
Big problem 14,781(46.57) 16,959(54.43) 1
Not big problem 19,243(42.12) 26,448(57.88) 1.14(1.11, 1.18)**

Birth order
1 7763(39.70) 11,794(60.30) 1

2–4 17,945(42.95) 23,837(57.05) 0.87(0.84, 0.90)*

≥5 11,233(48.17) 12,088(51.83) 0.73(0.70, 0.75)*

Media Exposure
No Exposure 12,758(47.77) 13,951(52.23) 1
Exposure 24,183(41.73) 33,768(58.27) 1.26(1.22, 1.30)**

Country
Burundi 4475(50.40) 4405(49.60) 1.24(1.12, 1.37)**

Ethiopia 2356(49.39) 2415(50.61) 1.56(1.40, 1.74)**

Kenya 5544(40.03) 8305(59.97) 1.77(1.62, 1.93)*
Comoros 912(47.47) 1009(52.53) 1.55(1.34, 1.78)*

Malawi 6434(48.49) 6836(51.51) 1.36(1.24, 1.49)**

Mozambique 3165(44.25) 3988(55.75) 1.82(1.64, 2.01)*
Rwanda 3347(55.69) 2663(44.31) 1

(Continued)
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The odds of optimal ANC utilization were higher among women of older age groups (45–49) compared to women of
younger age groups (15–19). This finding is supported by a systematic review conducted in sub-Saharan Africa,20

Ethiopia,14 and Uganda.12 This might be explained by, as the age of the mother increases; they might have better
knowledge, understanding, and experience of pregnancy and pregnancy-related complications.13

We found evidence suggesting that the higher education level of the woman was a significant factor in determining
optimal ANC utilization. This was supported by similar findings.13,17–19 This might be because the educated women most
likely have adequate knowledge on ANC services and understand the importance of early booking for ANC as well as
attending the recommended four visits. Thus, they tend to value ANC services and will take advantage of this compared
to women with lower education. In addition, women with better educational status are capable of identifying danger signs
and easily understand the adverse outcome of avoiding the recommended ANC service. Moreover, education may be
useful for some women to overcome gender-specific discrimination and barriers such as domestic violence, female
genital mutilation, and others, all of which are significant predictors of ANC utilization.36,37 Besides being a major
determinant of socioeconomic status, education has the potential to empower women and increase their health
literacy.38,39 Thus, long-term public health strategies should reach beyond health and take a comprehensive view, for
example, including the enhancement of women’s education.

Women who were the richest were more likely to utilize ANC than the poorest women. This finding is consistent
with a study conducted in Ethiopia,14 and elsewhere28,29 This is because women in better socioeconomic status have
more ability to pay for both direct and indirect healthcare costs. Simkhada et al identified the cost of travel and
services as the main barriers to accessing ANC in most low- and middle-income countries.17 In addition, poorer
women cannot afford to spend when they have family and household duties and to attend to, even if ANC services and
transport are free.40

Women exposed to media were more likely to have ANC utilization than their counterparts. This finding is in line
with a population-based study conducted in Nepal using the DHS data,28 in a systematic review conducted in developing
countries17 and a systematic review and meta-analysis study conducted in Ethiopia.7 Media such as TV and radio can
promote healthy behavioral changes by frequently broadcasting programs and public service announcements supported
by the government or non-state actors that describe the benefits of timely initiation, and utilization of ANC and other
maternal healthcare services.41 They also disseminate health information sponsored by the government such as
announcements of locations and working hours of health facilities with free maternal healthcare services, which
encourage women and their partners to take practical action towards healthy behavioral changes.41

Higher birth order was negatively associated with ANC utilization. Women with higher birth order had lower odds of
ANC utilization. This finding is supported by a study conducted in Ethiopia,14,18,19 and seven countdown countries.29

This might be because women with higher birth order may perceive themselves as being capable of handling their
pregnancy during the early stages and will not see the need to seek ANC, thus endangering their lives and that of their
unborn babies.42

Table 2 (Continued).

Characteristics Less than 4 ANC Visit At Least 4 ANC Visit COR(95% CI)

Frequency(%) Frequency(%)

Tanzania 3348(48.27) 3589(51.73) 1.34(1.21, 1.48)*
Uganda 3876(38.93) 6080(61.06) 2.05(1.86, 2.26)*

Zambia 2593(35.80) 4651(64.20) 2.45(2.21, 2.71)*

Zimbabwe 888(19.04) 3777(80.96) 5.87(5.19, 6.64)*

Notes: **Significant at P-value < 0.01, *Significant at P-value < 0.05, 1= reference Category.
Abbreviations: COR, crude odds ratio; ANC, antenatal care.

International Journal of Women’s Health 2022:14 https://doi.org/10.2147/IJWH.S350510

DovePress
73

Dovepress Raru et al

Powered by TCPDF (www.tcpdf.org)

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


Table 3 Multivariable Multilevel Mixed-Effect Logistic Regression Analysis of Factors Associated with ANC Utilization in East
African Countries from 2010 to 2018

Variables Models

Null Model
AOR(95% CI)

Model-I
AOR(95% CI)

Model-II
AOR(95% CI)

Model-III
AOR(95% CI)

Age
15–19 1 1

20–24 1.19(1.11, 1.26)* 1.24(1.16, 1.32)*
25–29 1.36(1.26, 1.46)* 1.45(1.35, 1.56)*

30–34 1.44(1.33, 1.55)* 1.55(1.43, 1.67)*

35–39 1.50(1.37, 1.62)* 1.61(1.48, 1.75)*
40–44 1.51(1.37, 1.66)* 1.63(1.48, 1.80)*

45–49 1.58(1.38, 1.79)* 1.72(1.51, 1.95)*

Women level of
Education
No education 1 1
Primary 1.20(1.14, 1.24)* 1.15(1.10, 1.20)**

Secondary 1.54(1.45, 1.62)* 1.30(1.23, 1.37)**

Higher 2.78(2.50, 3.07)* 2.34(2.11, 2.59)*

Wealth index
Poorest 1 1
Poorer 1.08(1.03, 1.13)* 1.09(1.04, 1.13)*

Middle 1.13(1.08, 1.19)* 1.15(1.09, 1.20)**

Richer 1.18(1.12, 1.24)* 1.19(1.13, 1.25)**
Richest 1.40(1.32, 1.48)* 1.46(1.37, 1.56)*

Birth order
1 1 1

2–4 0.82(0.78, 0.86)* 0.78(0.75, 0.82)**
≥5 0.68(0.64, 0.72)* 0.64(0.60, 0.67)**

Media Exposure

No Exposure 1 1
Exposure 1.05(1.02, 1.09)* 1.07(1.03, 1.10)**

Place of residence
Urban 1.42(1.36, 1.48)* 1.02(0.97, 1.07)

Rural 1 1

Country
Burundi 1.26(1.14, 1.39)* 1.40(1.27, 1.54)**

Ethiopia 1.52(1.37, 1.69)* 1.68(1.51, 1.87)*
Kenya 1.67(1.54, 1.84)* 1.81(1.66, 1.97)*

Comoros 1.46(1.26, 1.67)* 1.60(1.38, 1.83)*

Malawi 1.38(1.26, 1.51)* 1.46(1.33, 1.59)*
Mozambique 1.71(1.54, 1.89)* 1.97(1.78, 2.17)*

Rwanda 1 1

Tanzania 1.31(1.18, 1.45)* 1.41(1.28, 1.55)*
Uganda 2.06(1.87, 2.26)* 2.19(1.99, 2.40)*

Zambia 2.34(2.11, 2.59)* 2.60(2.34, 2.87)*

Zimbabwe 5.51(4.87, 6.22)* 5.34(4.72, 6.03)*

(Continued)
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Strengths and Limitations of the Study
The study had certain limitations. The cross-sectional nature of the data limited the possibility of drawing any conclusion
from the analyses about causation. This study only allowed the detection of associations between women’s education,
other independent factors, and antenatal care utilization, not causality. As the study depended on women’s reports, there
may be a potential for recall bias. Despite these limitations, the study findings have important implications for research
and programmes/interventions aimed at improving antenatal care utilization in East Africa.

Conclusions
Antenatal care utilization was relatively low in East African countries. This study depicts that a higher level of maternal
formal education significantly increases the utilization of antenatal care services, even after controlling for other
socioeconomic factors. Maternal age, wealth index, birth order, media exposure, and living countries were identified
as factors associated with ANC utilization. The strong association of women’s education and household wealth with the
utilization of antenatal care services highlights the need for efforts to improve households’ livelihoods and increase girls’
schooling to correct perceptions of the importance of skilled maternal health care. Ensuring adequate ANC regardless of
maternal age, birth order of the child, and country of residence of pregnant women could guarantee universal maternal
healthcare coverage as devoted to sustainable development goals. Furthermore, working on the access to mass media by
women may also improve antenatal care utilization.

Abbreviations
AIC, Akaike Information Criteria; ANC, Antenatal Care; AOR, Adjusted Odds Ratio; BIC, Bayesian Information
Criteria; DHS, Demographic and Health Survey; ICC, Intra-class Correlation Coefficient; SSA, sub-Saharan Africa;
WHO, World Health Organization.

Data Sharing Statement
The EDHS data sets are open and can be accessed from the Measure DHS website www.measuredhs.com through an
online request by explaining the objective of the study. The datasets analyzed during the current study are available from
the corresponding author upon reasonable request.

Ethics Approval
Ethical clearance for the current study was obtained from the International Review Board (IRB) of the Demographic and
Health Surveys (DHS) Program. Data are available to the general public by request in different formats from the Measure
DHS website [www.measuredhsprogram.com]. We applied the Measure DHS by briefly stating the objectives of the

Table 3 (Continued).

Variables Models

Null Model
AOR(95% CI)

Model-I
AOR(95% CI)

Model-II
AOR(95% CI)

Model-III
AOR(95% CI)

Random effects
Community Variance 0.489(0.017) 0.407(0.015) 0.335(0.013) 0.301(0.012)

ICC% 12.94% 11.01% 9.24% 8.38%
Model Comparison
AIC 112,464.50 111,029.60 111,130.50 110,037.5
BIC 112,483.20 111,197.80 111,252.00 110,308.4

Notes: **Significant at P-value < 0.01, *Significant at P-value < 0.05, 1 = reference Category; The bold font was used to show the smallest AIC and BIC compared to the other three
models.
Abbreviations: ICC, intra-class correlation coefficient; AOR, adjusted odds ratio; ANC, antenatal care; AIC, Akaike Information Criteria; BIC, Bayesian Information Criteria.
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study and got permission to download the dataset in STATA format. A permission letter for access to the database was
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