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Abstract
The study aimed to identify the factors influencing the utilization of antenatal care (ANC) services among pregnant women 
to fulfill the Sustainable Development Goals (SDG) for maternal mortality ratio (MMR) by 2030; we also investigated the 
consistency of these factors. We have used the Demographic and Health Survey (DHS) data from 29 developing countries 
for analysis. A binary logistic regression model was run using Demographic and Health Survey data from Bangladesh to 
determine the factors influencing ANC utilization in Bangladesh. In addition, a random-effects model estimation for meta-
analysis was performed using DHS data from 29 developing to investigate the overall effects and consistency between 
covariates and the utilization of ANC services. Logistic regression revealed that residence (odds ratio [OR] 1.436; 95% 
confidence interval [CI] 1.238, 1.666), respondent’s education (OR 3.153; 95% CI 2.204, 4.509), husband’s education 
(OR 2.507; 95% CI 1.922, 3.271) wealth index (OR 1.485; 95% CI 1.256, 1.756), birth order (OR 0.786; 95% CI 0.684, 
0.904), working status (OR 1.292; 95% CI 1.136, 1.470), and media access (OR 1.649; 95% CI 1.434, 1.896) were the main 
significant factors for Bangladesh. Meta-analysis showed that residence (OR 2.041; 95% CI 1.621, 2.570), respondent’s age 
(OR 1.260; 95% CI 1.106, 1.435), respondent’s education level (OR 2.808; 95% CI 2.353, 3.351), husband’s education (OR 
2.267; 95% CI 1.911, 2.690), wealth index (OR 2.715; 95% CI 2.199, 3.352), birth order (OR 1.722; 95% CI 1.388, 2.137), 
and media access (OR 2.474; 95% CI 2.102, 2.913) were the most conclusive factors in a subjects decision to attend ANC. 
Our results support the augmentation of maternal education and media access in rural areas with ANC services. Particular 
focus is needed for women from Afghanistan since they have a lower level of ANC services.
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1 Introduction

Globally, maternal mortality is a significant public health 
problem in most developing countries [1, 2]. As a result, 
this is still one of the main barriers to human development. 
In 2005, almost half a million pregnant women died because 
of pregnancy complications, and 73% of these deaths were 
directly related to pregnancy [1]. The World Health Organi-
zation (WHO) estimated that around 295,000 women of 

reproductive age died globally in 2017; 9.2% of these deaths 
were due to maternal causes (i.e., pregnancy and child-
birth) [3]. A systematic review revealed that almost 99% 
of maternal deaths were recorded in developing countries 
[4]. Moreover, maternal deaths were notable in Southern 
Asia (20%) and sub-Saharan Africa (66%), and jointly, these 
two territories accounted for almost 86% of death among 
reproductive women in 2017 [3]. According to the Sustain-
able Development Goals (SDGs), the maternal mortality rate 
needs to be reduced to 70 for every 100,000 live births glob-
ally by 2030 [5]. In our efforts to reduce maternal mortality, 
antenatal care (ANC) has become an indispensable factor in 
the determination of maternal and neonatal mortality in any 
community regardless of sociodemographic context [6–9].

In order to safeguard the health of both the unborn child 
and the pregnant mother, ANC is the best care that one can 
provide to identify problems rapidly during the early period 
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of pregnancy. Furthermore, ANC provides the opportunity 
to observe, identify, and treat pregnancy abnormalities with 
a range of health promotions and preventive care strategies 
[10, 11]. A pregnant woman can easily benefit from ANC 
services by visiting a healthcare center or trained medi-
cal personnel. ANC provides a precautionary measure for 
pregnancy complications and provides a range of health-
related services and information which may help women 
to improve their health and that of their babies. During the 
early stages of pregnancy, most of the signs and symptoms 
for complications during pregnancy and childbirth can be 
easily identified in pregnant women with the aid of trained 
medical personnel [12]. When a pregnant woman first vis-
its a healthcare center, a trained medical officer gives her 
an ANC record card with the first pregnancy record. Sub-
sequently, the healthcare center also records the woman's 
initials/signature for future ANC consultations to identify 
problems such as preterm delivery and accurately oversees 
these complications [13]. It is essential that the first ANC 
visit provides a comprehensive checkup for pregnancy com-
plications and gestational age [13].

To minimize maternal mortality, the World Health 
Organization (WHO) recommends during eight ANC visits 
during the first trimester to identify abnormalities and 
complications in pregnancy; this involves trained medical 
personnel and frequent communication. By contrast, two and 
five visits are required in the second and third trimesters, 
respectively [14]. Research has also shown that standard 
of care during unexpected emergencies during childbirth, 
along with competent delivery care, can also help to reduce 
maternal and neonatal mortality [15].

Globally, maternal mortality decreased from 385 to 216 
deaths for every 100,000 live births between 1990 and 2015 
[16]. However, this reduction is not sufficient to achieve the 
SDGs by 2030. Existing literature shows that inadequate 
utilization of ANC services can approximately double 
maternal mortality in low- and middle-income countries 
[17]. A previous meta-analysis of 28 papers relating 
to developing countries showed that media exposure, 
women's employment, household income, marital status, 
maternal education, husband’s education, availability, cost, 
and the history of obstetric complications, are all factors 
that can influence ANC visits [18]. Since this inadequate 
utilization of ANC can worsen the outcome of pregnancy, 
it is vital that medical personnel acknowledge the factors 
that can influence the utilization of ANC among women in 
developing countries; this was the aim of the present study 
in which we assessed 29 different countries. The impact of 
influencing factors can vary for different reasons. In this 
study, we aimed to investigate the consistency of influencing 
factors across different countries by considering between-
study heterogeneity. We also conducted a meta-analysis 
utilizing a random-effects model for 29 developing countries 

to identify differences in the factors that influence the 
utilization of ANC services by addressing heterogeneity.

2  Materials and Methods

2.1  Study Design

In the present study, we used nationally representative cross-
sectional datasets from 29 developing countries. These 
datasets were extracted from the Demographics and Health 
Survey (DHS) conducted in these countries.

2.2  Data Source and Extraction

The information used in this investigation was extracted 
from nationally representative secondary datasets from 
29 developing countries (accessed on January 2020) 
[19] from 2014 to 2019. The countries were as follows: 
Afghanistan 2015, Angola 2015–16, Bangladesh 2017–18, 
Benin 2017–18, Burundi 2016–17, Cameroon 2018, Chad 
2014–15, Democratic Republic of the Congo 2018, Ethio-
pia 2016, Ghana 2014, Guinea 2018, Haiti 2016–17, India 
2015–16, Indonesia 2017, Jordan 2017–18, Kenya 2014, 
Lesotho 2014, Malawi 2015–16, Mali 2018, Myanmar 
2015–16, Nepal 2016, Nigeria 2018, Pakistan 2017–18, 
Rwanda 2014–15, Senegal 2019, Sierra Leone 2019, South 
Africa 2016, Timor-Leste 2016, and Zimbabwe 2015. This 
study only considered married women (15–49 years) who 
delivered at least one baby in the 5 years prior to the survey. 
Figure 1 illustrates the procedure used for data extraction.

2.3  Variables

Using existing literature, we identified the most common 
factors affecting ANC visits: ethnicity, residence, parity, 
respondent’s age, respondent’s education, husband’s 
education, marital status, family size, structure of the 
respondent’s decision on ANC utilization, the position of 
women in society, women's employment, household income, 
and media exposure [18, 20]. Our study did not include 
risk factors such as the history of obstetric complications, 
availability, accessibility, and affordability, due to missing 
data in the 29 selected countries.

The respondents of this study were women who had 
received ANC since pregnancy; therefore, the number of 
ANC visits was the response variable. Categorization of the 
response variable was generated based on the number of 
ANC visits recommended by the World Health Organization 
(WHO) during pregnancy. This response variable was 
categorized into two groups: those who attended ≥ 4 ANC 
visits were counted as category “yes”; otherwise, the 
category was “no.”
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A set of socioeconomic and demographic risk factors 
are known to affect ANC visits during pregnancy; these 
were considered as explanatory variables. First, for 
respondent’s education, we merged primary, secondary, 
and higher education into an “educated” group and 
those with no education into a “not educated” group. 
For the variable wealth index, the poorest, poorer, and 
middle were recoded into the “up to middle” category, 
whereas the richer and richest formed the “rich” category. 
Husband’s education was recoded in a similar way to the 
mother’s education. The categories remained the same 
as found in the original dataset for the variable types 
of residence. In terms of media access, our recoded 
categories were “yes” and “no.” Finally, categories for 
birth order were “1st order” for mothers who had only one 
child while all others were categorized as “other order” 
(Table 1).

2.4  Random Effects Model and Meta‑analysis

Sampling from unknown distributions includes effect sizes 
that will differ in a random effect model. The study aimed to 
calculate the mean and variance of the unrevealed population 
of effect sizes [21].

Usually, one true effect is considered, but in terms of 
random effects in meta-analysis, we approve a distribution of 
true effects sizes [22]. This is why the pooled effect cannot 
show this one common effect. Alternatively, this exhibits the 
mean of the population of actual effects. Specifically for any 
observed effect. That is:

Sampling in two  levels2, and errors from two sources, 
need to be considered by the random-effects model. Firstly, θ 

(1)T = � + �
i
= � + �

i
+ �

i

Fig. 1  A flow diagram demon-
strating the inclusion and exclu-
sion of data. Moher D, Liberati 
A, Tetzlaff J, Altman DG, 
The PRISMA Group (2009). 
Preferred Reporting Items 
for Systematic Reviews and 
Meta-Analyses: The PRISMA 
Statement. PLoS Med 6(7): 
e1000097. doi: https:// doi. org/ 
10. 1371/ journ al. pmed1 000097. 
For more information, visit 
www. prisma- state ment. org
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(true effect size) is independently drawn from a distribution  
with mean (μ) and variance (τ2). Secondly, T (observed effect 
size) on condition θ are selected from the true effect size 
with a variance (σ2) that is generally dependent on sample 
size. Furthermore, sampling error from within sources (ε) 
and between sources (ζ) are needed to estimate μ before 
occupying weights.

I
2 reports the proportion of the observed variance and real 

differences in effect size. The statistic I2 can be computed as

Leave-one-country-out sensitivity analysis was adopted 
to evaluate the stability of the findings and to examine each 
country's incompatible impact on meta-analysis [23]. In the 
multivariate models, the results were presented in the form 
of odds ratios (ORs) with 95% confidence intervals (CIs) 

(2)

I
2
=

(

Variance
bet

Variance
total

)

× 100% =

(

�2

�2 + V
within

)

× 100%.

for exposures, thus controlling confounding effects within 
the model. We also applied sampling weight to make the 
entire dataset nationally representative. Statistical analysis 
was carried out with R version 4.0.4. A 5% alpha level was 
set as the statistical cut-off point (P-value < 0.05) to identify 
significant associations.

3  Results

3.1  Representation of Frequency for Selected 
Variables from 29 Developing Countries

3.2  Binary Logistic Regression Modeling

Table 2 shows that for Bangladesh, the type of residence, 
respondent’s education level, husband’s education level, 

Table 2  Multivariable model 
showing the association 
between socioeconomic and 
demographic factors and the 
utilization of antenatal care 
services during pregnancy for 
women in Bangladesh

Characteristic B S.E P-value Adjusted 
odds ratio

95% CI for OR

Lower Upper

Type of place of residence
 Rural (ref)
 Urban 0.362 0.076 0.000 1.436 1.238 1.666

Respondent’s current age (years)
 Less than or equal 18 (ref)
 Greater than 18 0.199 0.107 0.063 1.220 0.989 1.504

Respondent’s education level
 No education (ref)
 Primary 0.632 0.159 0.000 1.882 1.379 2.568
 Secondary 1.007 0.158 0.000 2.736 2.007 3.731
 Higher 1.148 0.183 0.000 3.153 2.204 4.509

Husband’s education level
 No education (ref)
 Primary 0.024 0.105 0.816 1.025 0.835 1.258
 Secondary 0.284 0.110 0.010 1.329 1.071 1.648
 Higher 0.919 0.136 0.000 2.507 1.922 3.271

Wealth index
 Poor (ref)
 Middle 0.127 0.087 0.144 1.136 0.958 1.347
 Rich 0.395 0.086 0.000 1.485 1.256 1.756

Birth order
 Others (ref)
 First Birth  − 0.240 0.071 0.001 0.786 0.684 0.904

Respondent’s working status
 No (ref)
 Yes 0.256 0.066 0.000 1.292 1.136 1.470

Media access
 No (ref)
 Yes 0.500 0.071 0.000 1.649 1.434 1.896
 Constant  − 1.998 0.187 0.000 0.136



25Dr. Sulaiman Al Habib Medical Journal (2022) 4:19–31 

1 3

wealth index, birth order, respondent’s working status, 
and media access, were all significantly associated with 
the utilization of antenatal care services. The respondents 
who lived in urban areas were 1.436 times more likely to 
receive ANC services ( ≥ 4 visits) than respondents from 
rural areas (OR 1.436; 95% CI 1.238, 1.666). Educated 
women were more likely to receive ANC than respondents 
with no education. Women who received primary education 
at most were 1.882 times more likely to attend ANC ser-
vices ( ≥ 4 visits) than women with no education (OR 1.882; 
CI 1.379, 2.568). Women who received secondary educa-
tion at most were 2.736 times more likely to attend ANC 
services ( ≥ 4 visits) than women with no education (OR 
2.736; CI 2.007, 3.731). Similarly, women who received 
higher education were 3.153 times more likely to attend 
ANC services than women with no education (OR 3.153; 
CI 2.204, 4.509). The level of the respondent’s husband’s 
education was another factor that influenced attendance at 
ANC services in Bangladesh. A respondent with a husband 
who received secondary education was 1.329 times more 
likely to attend ANC than those with an uneducated hus-
band (OR 1.329; CI 1.071, 1.648). Similarly, respondents 
with a husband with higher education were 2.507 times more 
likely to attend ANC services than those with an uneducated 
husband likely (OR 2.507; CI 1.922, 3.271). A respondent 
from a rich family background was 1.485 times more likely 
to attend ANC services than those with a low-income fam-
ily background (OR 1.485; CI 1.256, 1.756). A respondent 
with their first child were 0.786 times less likely to receive 
ANC services ( ≥ 4 visits) than a respondent with more than 
one child (OR 0.786; CI 0.684, 0.904). The working status 
of the respondent was another influencing factor the utiliza-
tion of ANC services. A respondent with a working status 
was 1.292 times more likely to attend ANC services ( ≥ 4 
visits) than a respondent who was not working (OR 1.292; 
CI 1.136, 1.470). Media access was another influencing fac-
tor influencing the utilization of ANC services. A respondent 
with media access was 1.649 times more likely to attend 
ANC services than a respondent with no media access (OR 
1.649, CI 1.434, 1.896).

3.3  Random Effects Model and Meta‑analysis for 29 
Developing Countries

The true treatment effect can estimate the mean treatment 
effect, which varies from study to study according to the 
random-effects model. In this study, we observed high 
levels of heterogeneity; this is why we used the random-
effects model. From Tables 3 and 4, it is evident that 
approximately 98.3% of the variation (I2 = 98.3%) was 
found for the variable, respondent’s education. The overall 
effect estimate for this variable had an OR of 2.808 (95% 
CI 2.353, 3.351), thus suggesting that educated women 

were 2.808 times more likely to attend at least four ANC 
visits than women with no education; this finding was 
similar to the results of the Binary Logistic Regression 
(BLR) model for Bangladesh. Approximately 99.0% of the 
variation (I2 = 99.0%) was accounted for by wealth index; 
the overall effect estimate had an OR of 2.715 (95% CI 
2.199, 3.352), thus suggesting that women with a high 
wealth index were 2.715 times more likely to attend ANC 
services when compared to those with a lower index.

With regards to the educational level of the husband, 
we determined an I2 of 98.4% for the overall model. The 
overall effect for this variable had an OR of 2.267 (95% CI 
1.911, 2.690), meaning that respondents were 2.267 times 
more likely to attend at least four ANC visits during preg-
nancy with an educated husband than if the respondent had 
a non-educated husband. With regards to media access, 
respondents with media access were 2.474 times more 
likely to attend at least four ANC visits than respondents 
with no media access (OR 2.474; 95% CI 2.102, 2.913); 
in the case of Bangladesh, the likelihood was 1.649 times 
higher. For this variable, I2 was determined to be 98.7% 
of the overall model. Approximately 98.9% of the varia-
tion (I2 = 98.9%) was detected for the type of residence, 
where the overall effect size was 2.041 (OR 2.041, 95% 
CI 1.621, 2.570), meaning that respondents from the urban 
area were 2.041 times more likely to attend at least four 
ANC visits than those from rural areas; the BLR model 
for Bangladesh indicated a similar result. With regards 
to birth order, I2 was 98.1% and the overall effect size 
was 1.722 (OR 1.722; 95% CI 1.388, 2.137). This result 
suggests that a respondent with their first child was 1.722 
times more likely to attend at least four ANC visits than 
respondents with more than one child; this did not concur 
with the BLR model for Bangladesh. The generalized or 
combined effects of meta-analysis could be liable for the 
observed discrepancy across published documents. It is 
necessary to analyze data over a longer time period to fully 
investigate this issue. With regards to the respondent’s cur-
rent age, I2 was determined to be 79.7% for the overall 
model. The overall effect for this variable was 1.260 (OR 
1.260; 95% CI 1.106, 1.435), meaning that respondents 
aged more than 19 years had a 1.260-fold higher chance of 
attending at least four ANC visits during their pregnancies 
than respondents aged less than 19 years.

Figure 2 shows the effect of (a) respondent’s age and (b) 
respondent’s education on receiving ANC, as forest plots. 
Figure 3 shows the effect of (a) husband’s education and (b) 
wealth index on the utilization of ANC services. Figure 4 
shows the impact of (a) working status and (b) media access 
on the utilization of ANC services, as forest plots. Figure 5 
shows the effect of the (a) place of residence and (b) birth 
order on the utilization of ANC services as forest plots. The 
forest plots shown in these figures include OR and CI.
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Table 3  Random effects model estimation of the effect of different variables on the utilization of antenatal care among 29 developing countries

Country Respondent’s 
current age

Respondent’s 
education level

Husband’s 
education 
level

Wealth index Respondent’s 
working status

Media access Type of place 
of residence

Birth order

Afghanistan, 2015 1.15 3.29 2.02 2.67 0.94 2.60 2.97 1.42
Angola, 2015–16 1.26 4.72 4.06 7.33 0.61 4.75 5.06 1.34
Bangladesh, 2017–18 1.14 2.69 2.57 2.68 0.92 2.58 1.92 1.57
Benin, 2017–18 1.63 2.98 2.81 3.10 1.28 2.09 1.60 29.27
Burundi, 2016–17 0.43 1.46 1.41 1.02 1.11 1.13 1.08 1.79
Cameroon, 2018 1.20 5.03 3.88 6.71 0.97 4.63 3.96 1.34
Chad, 2014–15 0.98 4.04 0.96 1.92 1.17 3.00 3.09 1.37
Democratic Republic 

of the Congo, 2018
1.05 2.23 1.69 1.86 0.92 1.72 2.14 1.61

Ethiopia, 2016 1.17 4.87 4.87 2.74 1.49 2.39 4.70 1.74
Ghana, 2014 3.36 3.57 3.08 5.99 1.63 3.90 2.58 2.02
Guinea, 2018 1.41 3.53 2.55 3.74 1.12 1.82 3.04 1.28
Haiti, 2016–17 1.63 3.43 2.78 3.34 1.21 2.33 2.23 1.86
India, 2015–16 0.89 3.50 2.39 3.53 0.91 4.72 2.42 1.92
Indonesia, 2017 2.54 2.72 2.20 3.84 1.14 4.81 2.16 1.59
Jordan, 2017–18 0.40 2.19 1.80 1.82 0.02 3.30 0.93 1.06
Kenya, 2014 0.87 2.10 1.98 2.35 1.04 1.84 2.03 1.95
Lesotho, 2014 1.51 1.74 1.97 2.51 1.21 1.84 1.65 1.36
Malawi, 2015–16 1.52 1.42 1.40 1.30 1.24 1.25 1.49 1.22
Mali, 2018 1.11 3.80 4.06 3.85 1.01 2.37 4.09 1.30
Myanmar, 2015–16 2.31 4.02 3.56 4.14 0.94 3.45 5.23 2.02
Nepal, 2016 0.79 4.38 2.93 2.44 1.19 3.36 1.91 3.01
Nigeria, 2018 2.10 6.65 5.02 5.99 2.14 4.28 3.85 1.50
Pakistan, 2017–18 1.40 5.95 3.46 6.34 0.67 3.44 3.41 1.93
Rwanda, 2014–15 1.77 1.42 1.12 1.07 1.09 1.15 1.03 1.63
Senegal, 2019 1.58 2.47 2.48 3.08 1.25 2.74 2.30 1.64
Sierra Leone, 2019 0.55 1.46 1.16 0.95 1.32 1.27 1.03 0.91
South Africa, 2016 0.25 1.12 1.12 1.35 1.07 2.25 0.58 1.65
Timor-Leste, 2016 1.84 2.37 2.14 3.12 1.10 2.37 0.40 1.31
Zimbabwe, 2015 1.15 1.25 1.07 1.26 1.07 1.38 1.10 1.43
I
2 79.7 98.3 98.4 99.0 98.8 98.7 98.9 98.1

�2 0.085 0.229 0.214 0.330 0.583 0.194 0.395 0.343

Table 4  Random effects model 
estimation (summary effect) 
for different variables on the 
utilization of antenatal care 
among 29 developing countries

Variables Random effects model

Odds ratio (OR) P-value Confidence interval (CI)

Lower bound Upper bound

Type of place of residence 2.041  < 0.0001 1.621 2.570
Respondent’s current age 1.260 0.0005 1.106 1.435
Respondent’s education level 2.808  < 0.0001 2.353 3.351
Husband’s education level 2.267  < 0.0001 1.911 2.690
Wealth index 2.715  < 0.0001 2.199 3.352
Birth order 1.722  < 0.0001 1.388 2.137
Respondent’s working status 0.962 0.7874 0.728 1.272
Media access 2.474  < 0.0001 2.102 2.913
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Fig. 2  Forest plots for a respondent’s age and b respondent’s education

Fig. 3  Forest plots for a husband’s education and b wealth index
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Fig. 4  Forest plots for a working status and b media access

Fig. 5  Forest plot for a residence and b birth order
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4  Discussion

In this study, we identified several risk factors for the 
utilization of ANC services using nationally representative 
datasets from 29 developing countries. Previous studies 
found that wealth index, maternal education, husband’s 
education, type of residence, media access, and birth 
order, all had significant impacts on the utilization of 
ANC services [18, 20]. Our present results corroborate 
thus previous research and show that maternal education, 
media access, and wealth index are the most significant 
factors associated with the utilization of ANC services.

The findings of our study show that the utilization 
of ANC services increased as the level of maternal 
education increased. This result is plausible because better 
education will lead women to gain better knowledge of 
ANC services and be more aware with regards to ANC 
services. Furthermore, self-independence, confident 
decision-making, and capability for managing household 
and health all increased with better educational levels [12, 
24, 25]. This finding also concurs with previous studies 
[25–28], although one previous study contradicts our 
study with regards to Pakistan [29]. Husband’s education 
is also an essential factor, as reported by previous studies 
[24, 28]. In the long run, mandatory free school education 
from childhood can increase the levels of education 
country-wide.

We also found that wealth index was positively 
associated with the utilization of ANC services, meaning 
that mothers in wealthy families tended to attend more 
ANC services than those with middle or low incomes; 
these findings concur with a those of a previous study 
[12]. The restriction of economic resources is directly 
associated with poverty, thus accounting for the lower 
utilization of ANC services. Furthermore, pregnant 
women cannot afford costly facilities from the healthcare 
center, especially in regions where poverty is extreme 
[30]. A possible solution for this could be the increased 
provision of funding in the health sector through insurance 
or different organizations, especially in Afghanistan and 
Bangladesh.

The type of residence was also significantly related to 
the utilization of ANC services. Because of the reduced 
availability of educational services and poor economic 
status in rural areas, there is a lower chance of accessing 
ANC services in these areas than in urban areas. As with 
our study, rural women from Nepal were least likely to 
receive ANC services; these findings were corroborated by 
other studies [31, 32]. Mothers-in-law were also found to 
have a significant and vital role in the utilization of ANC 
by pregnant women in Nepal; therefore, promoting health 
and educational interventions to both the mother-in-law 

and husband can improve the situation [18]. Furthermore, 
education needs to be better linked to the utilization of 
maternal care and needs to be introduced to more rural 
areas in Nepal [33]. We also found that the number of 
ANC visits increase as if the respondent has access to 
media. Studies have shown that mass media play an essen-
tial role in expanding the practice of ANC service and 
other services [34, 35]. Moreover, findings from our meta-
analysis indicated that birth order is related to ANC utili-
zation; women giving birth to their first child have a higher 
odds of ANC utilization. Parents are usually more protec-
tive and excited for their first born than for subsequent 
birth orders, thus resulting in a higher chance of ANC uti-
lization during pregnancy. This finding corresponds with 
those of some previous studies [36].

In the present study, we found that age was significantly 
associated with the utilization of ANC services; older 
mothers had a higher likelihood of utilizing ANC services. 
This agreement supports previous studies conducted in both 
India and Indonesia [37, 38]. It is possible that awareness 
and knowledge relating to ANC services are higher among 
women who are older [39, 40]. However, our results contrast 
with those of some other studies, which reported an inverse 
association between age and the utilization of ANC services 
[41]. In the present study, the BRL model for Bangladesh 
revealed that working women are more likely to utilize ANC 
services, as reported previously [42]. Working women possess 
greater financial capability to adopt health services during the 
period of gestation [42]. By contrast, there was no significant 
association between working status and ANC utilization in the 
combined effects of our meta-analysis.

While the present study has many strengths, this study 
also has some limitations that need to be considered. We 
used cross-sectional data incorporating different time points 
from the countries chosen for analysis. Each variable was 
categorized into two categories; then, we created a two-by-two 
cross-tabulation table, this is a known limitation associated 
with performing meta-analysis from cross-sectional datasets. 
In addition, we could not incorporate all risk factors due to 
some cases missing distinct variables. Moreover, the surveys 
incorporated in this study were all performed over different 
periods.

However, despite these limitations, the strength of this study 
is that we analyzed nationally representative datasets from 
29 developing countries by applying an accurate probability 
sampling technique. This meta-analysis provides a precise and 
compact overview of the factors that determine ANC visits 
for developing countries, thus providing a resource that can 
guide policymakers for targeted interventions and resource 
allocation.
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5  Conclusion

Undoubtedly, ANC is an indispensable factor that can 
reduce maternal mortality and morbidity, along with child 
malnutrition and mortality. Economic barriers and lack of 
education are significant predictors for the nonutilization 
of ANC services. In this study, we found that respondents 
from rural areas with low-income families in developing 
countries have lower odds of utilizing ANC; the WHO 
recommends ≥ 4 ANC visits. Furthermore, we found that 
respondents with a lower level of education and those with 
less educated husbands, who had no access to media, had 
a lower chance of utilizing ANC services. These barriers 
can be mitigated by introducing mandatory free school 
education and reducing the cost of maternal healthcare 
services or providing special financing in the health sector 
via insurance or different organizations.
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