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Abstract
Background: There exists a lack of research in explaining the link between dropout from school and antenatal care
(ANC) visits of women during pregnancy in Bangladesh. The aim of this study is to investigate how the drop out from
school influences the ANC visits after controlling the relevant covariates using an appropriate count regression model.
Methods: The association between the explanatory variables and the outcome of interest, ANC visits, have been
performed using one-way analysis of variance/independent sample t-test. To examine the adjusted effects of
covariates on the marginal mean of count data, Marginalized Poison-Poisson mixture regression model has been fitted.
Results: The estimated incidence rate of antenatal care visits was 10.6% lower for the mothers who were not
continued their education after marriage but had at least 10 years of schooling (p-value<0.01) and 20.2% lower for the
drop-outed mothers (p-value<0.01) than the mothers who got continued their education after marriage.
Conclusions: To ensure the WHO recommended 8+ ANC visits for the pregnant women of Bangladesh, it is essential
to promote maternal education so that at least ten years of schooling should be completed by a woman and dropout
from school after marriage should be prevented.
Keywords: Antenatal care, BDHS, Count model, Dropout, Marginalized, Mixture

Introduction
Antenatal care (ANC) is an important element of persistence care that a mother receives before and during pregnancy, at the time of childbirth, and the postnatal period.
The aim of ANC is to detect any pregnancy complications,
take immediate necessary steps for solving such complications, and prepare mother for safe and healthy birth. It
has both direct and indirect influences on the survival and
health of the mother as well as newborn [1, 2].
The World Health Organization (WHO) recently recommended for at least eight ANC visits for a woman

during a pregnancy period [2]. The percentage of pregnant women receiving at least four ANC visits during a
pregnancy period in Bangladesh has been increasing over
the past two decades, from 6% in 1993–94 to 47% in 2017–
18 [3]. Despite this substantial progress in ANC services,
only about 11.5% of sampled women received WHO recommended 8+ ANC visits during November 2014-March
2018 in Bangladesh [3]. Therefore, to achieve the health
related Sustainable Development Goals, it is essential to
make access to quality ANC service easy for the pregnant mother and proper monitoring system is required to
observe whether this service implemented throughout the
country [4].
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Education is one of the important determinants of
good health as heath disparities can be determined by
educational disparities [5, 6]. Mother’s education is considered as a crucial factor for preventing and treating
poor health outcomes and effective use of health care
services [7]. To ensure the best health practice, public
policies should focus on getting the best attainable education for women among all socioeconomic classes [8]
as there exist extreme gender differentiation in economic
roles, lower parental investments in daughters than in
sons, and significant restrictions on girls’ public mobility
[9]. The women having more education are more likely to
receive ANC services. Educated women understand the
benefits of taking frequent ANC services as they are more
knowledgeable about reproductive health care [10, 11].
School dropout should be considered as a public heath
problem because education is a strong predictor of longterm health and dropouts have poorer health outcome
[12, 13]. Although school dropout and child marriage
are interrelated outcomes that have an enormous adverse
impact on adolescent girls health and wellbeing as well
as on their progeny, most of the parents of Bangladesh
think that marriage and stop going school is the better
option for their daughter’s prosperity [14]. The complex relationship between girl’s high school dropout and
risky adolescent behavior suggests that schoolgirl dropout
due to marriage has been associated with high risk of
subsequent teen pregnancy [15–17] and teen pregnancy
can lead to medical complications for the mother and
infant [18].
There is a lack of research in explaining the link between
whether or not a woman continued their education after
marriage and ANC visits. Although the ANC services in
Bangladesh has increasing trend over the decades, access
to ANC services should be improved drastically to achieve
the WHO recommended positive pregnancy outcome and
the health Sustainable Development Goals. Therefore, the
aim of the current study is to investigate the determinants
of the frequency of ANC visits of women during their
most recent pregnancy period in Bangladesh by applying an appropriate count regression model giving special
emphasis on how the schoolgirl dropout influence the
response of interest.
In practice, it may happen that sample count data observations may arise from two or more populations. Analyses
of such data using standard or zero augmented count
models may result in misleading conclusion [19, 20]. To
overcome this difficulty, it may require to analyze the data
taking mixture of populations into account [21]. Therefore, it is necessary to check whether count data come
from mixture of populations. Moreover, the significance
of inference regarding the marginal mean is well documented in many studies under mixture model setup
[22–25]. Although finite mixtures of the standard count
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models have the advantage of describing over-dispersed
count data, inferences regarding the overall exposure
effects on marginal mean cannot be made from these
model [22, 24].
The regression parameters for the marginal means can
also be estimated sometimes indirectly by using the latent
class parameters but such parameters cannot elucidate
the link between the covariates and the population-wide
parameters properly [26]. For this purpose, Benecha et al.
[26] proposed marginally-specified mean models for mixtures of two count distributions to facilitate the maximum
likelihood estimation where the mixing proportion have
been included in the model along with the parameters for
marginal mean. These are marginalized Poisson-Poisson
(MPois-Pois) model and marginalized negative binomialPoisson (MNB-Pois) model. In this study, an attempt has
been made to draw inferences about the overall exposure effects on marginal means of ANC visits by using the
MPois-Pois model.

Data and methods
Data

In this study, a nationwide data extracted from Bangladesh
Demographic and Health Survey (BDHS) 2017–2018 have
been utilized to analyze the number of ANC visits taken
by a woman during her pregnancy period. The survey
was based on a two-stage stratified sample of households. In the first stage of sampling, 250 enumeration
areas (EAs) from urban and 425 from rural areas were
selected. In the second stage, an average of 30 households per EA were selected. Based on the design, A total
of 20127 ever married women of reproductive age were
interviewed to collect data on fertility, family planning
along with socioeconomic and demographic characteristics. BDHS data also provides information on several
aspect of maternal and newborn health, including antenatal care (ANC). The information regarding number of
ANC that a woman receives during pregnancy was collected from 5012 women who gave their most recent birth
in the 3 years preceding the survey. Finally, a sample of
4941 women was included in the analysis as they provide
complete information about all the variables considered in
the study.
Variables

The outcome variable is ‘the number of ANC visits’ that
a woman received during pregnancy for her most recent
birth. The exposure variable ‘study continuity status’ is
categorized into three categories. The categories of this
variable were created based on ‘the number of years
of schooling of a woman’ and ‘whether she studying or
attending school just before getting married’ or ‘whether
she continued studying after marriage’. These categories
are
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continued studying after marriage: continued
studying after marriage and total number of
schooling ≥10 years;
not continued but having ≥10 years schooling: ‘stop
attending school before getting married or stopped
continuing study after marriage’ but having ≥10
years of schooling;
drop-outed: having <10 years of schooling.
Therefore, the women who could not reach at 10 academic
years of schooling is considered as ‘schoolgirl dropout’ in
this study. Note that ‘dropout’ category consists of three
mutually exclusive classes: ‘stop attending school before
getting married’, ‘stopped continuing study after marriage’,
‘continued studying after marriage’. The effects of some
other covariates were controlled in this study based on
some available literatures [10, 27, 28]. These variables
are: place of residence (urban, rural); exposed to any of
the three media newspaper/magazine, radio, and television at least once a week (yes, no); mother’s age at birth
in years (<20, 20-29, ≥30); difference between husband
and wife age in years (non-positive, 1-5, 6-10, >10); number of decisions woman participated out of three major
decisions regarding her own health care, large household purchases, and visits to family/relatives (none, 1-2,
all 3); number of reasons a woman justified beating by
her husband out of five regarding if she goes out without telling husband, neglects the children, argues with
husband, refuses to have sex with husband, and burns
the food (not at all, 1-2, 3-5); wealth index (poor, middle, rich) was created by using the ranked wealth index
factor scores and then dividing the ranking into three
equal categories, each comprising 33.33 percent of the
sampled households; and order of birth of the index
pregnancy (1, 2, 3, ≥4).
Statistical analyses

In this study, all the explanatory variables considered
are categorical and the outcome variable of interest is
the number of ANC visits during a pregnancy, which is
discrete in nature. Therefore, we have performed descriptive statistics by computing percent distribution for the
explanatory variables and by mean and standard deviation
for the outcome variable. As all the explanatory variables
are categorical, in order to draw inference about the association between the explanatory variables and the count
outcome of interest we have performed one-way analysis of variance (ANOVA)/independent sample t-test. To
justify whether data arise from a single or two different
populations, we have computed the mixing proportion of
the count variable using the marginalized Poisson-Poisson
(MPois-Pois) mixture model [26] in the absence of covariates. Finally, to examine the adjusted effects of covariates
on the marginal mean of count data, MPois-Pois mixture
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model has been used along with computing incidence
density ratio (IDR).
Model

The source population from which the count data have
been collected is assumed to be partitioned into two latent
subpopulations having Poisson distributions with mean
μ1 and μ2 , respectively. Let Y1 , ..., Yn be a random sample of size n. Following [21], the Poisson-Poisson mixture
probability distribution of Yi (i = 1, ..., n) can be written as
f (Yi = yi |π, μi ) = π

y

y

e−μ1i μ1ii
e−μ2i μ2ii
+ (1 − π)
, (1)
yi !
yi !

where μi = (μi1 , μi2 ) and π is the mixing proportion.
Hence, the marginal mean and variance of Yi can be given
respectively as
E(Yi ) = μi = πμ1i + (1 − π)μ2i and
2


Var(Yi ) = σi2 = μi + π 1 − π μ1i − μ2i .
One may obtain the MPois-Pois mixture model by replacing μ2i with (1 − π)−1 (μi − πμ1i ) in (1) [26]. To introduce
the covariates into the marginalized model, the following
specifications have been considered
log(μi ) = xi β,

log(μ1i ) = zi α,

logit(π) = τ ,

xi

where and β respectively are p1 × 1 vector of covariates
and regression parameters associated with the marginal
and α respectively are p2 × 1 vector of
mean μi and
covariates and regression parameters associated with the
subpopulation mean μ1i and −∞ < τ < ∞ is a constant. It can be permissible to use same covariates for both
classes (i.e., = ) with p1 = p2 = p.
For the jth covariate in a MPois-Pois model where =
, IDR, the ratio of means for a one-unit increase in xij , is
obtained as follows
E(Yi |xij = k + 1, )
= exp(βj );
E(Yi |xij = k, )

zi

xi zi

xi

zi

x̃xi

x̃xi

x̃xi

indicates all covariates except xij . The primary
where
interest is to estimate the regression parameters (β) of
the marginal mean (μi ) whereas the nuisance parameters
α and τ need to be estimated to facilitate the maximum
likelihood estimation of β. The likelihood function of
MPois-Pois model is given as follows

n

1


eτ exp(−ezi α )ezi αyi +
L(τ , α, β|y) =
(1 + eτ )yi !
i=1

−η(τ ,β,α;xi ,zi )
yi
e
η(τ , β, α; xi , zi ) ,




where η(τ , β, α; xi , zi ) = exi β (1 + eτ ) − eτ ezi α . With carefully chosen starting values, parameters of MPois-Pois can
be estimated by the use of quasi-Newton optimization
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method. The quasi-Newton optimization can be implemented by SAS ‘nlmixed’ or R ‘optim’ function to get
estimates from above likelihood function. Starting values for τ and α can be obtained by EM algorithm from
Poisson-Poisson mixture model. Also, the initial values of
β can be obtained by fitting a marginalized zero-inflated
Poisson (MZIP) model [26].

Results
To analyse the count variable of interest, the number of
ANC visits during pregnancy, we have considered 4,941
women who gave the index birth in the three years preceding the survey after adjusting for missing values. The
mean, standard deviation, minimum and maximum of the
number of ANC visits were 3.93, 2.88, 0 and 20, respectively. It was found that the frequency of ANC visits in
Bangladesh arises from mixture of two unobserved populations with proportions 0.55 and 0.45 in the absence
of covariates. The mean number of ANC visits for each
category of explanatory variables along with its standard errors, 95% confidence interval (CI) and the percent
distribution of respondents in each category of selected
covariates are presented in Table 1.
From Table 1 it was found that every three out of
four mothers (76.5%) were drop-outed from school, 12.3%
were completed at least 10 years of schooling but stopped
education after marriage, whereas 11.2% had continued their education after marriage and reached at least
10 years of schooling. About two-third of the mothers
(65.7%) were sampled from rural area and rest were from
urban area. Of the mothers, about 54.2% were exposed
to any of the three media at least once a week. Most of
the mothers (57.0%) had given their index birth at age
20–29 years, 15.1% at age 30–39 years, and a little more
than one-forth (27.9%) at age below 20 years. It was found
that 24.0% couple had age gap (difference between husband and wife age) more than 10 years, 42.5% had 6–10
years, 32.4% had 1–5 years, whereas for 1.1% couple husband age did not exceed wife age. Most of the women
(54.7%) participated in all three major decisions regarding themselves, 30.2% participated in 1–2 and 15.1% did
not participate in any such decisions. Most of the women
(82.1%) had justified none of all five reasons of wife beating, 14.3% had justified 1–2 reasons, whereas only 3.6%
had justified 3–5 reasons. Women were distributed over
the categories of wealth index almost equally. Most of the
mothers (37.9%) had given their index birth as first birth,
32.8% as second birth, 17.2% as third birth and for rest of
the mothers child birth order were 4 or more.
The exposure variable ‘study continuity status’ was
found to have a significant association (p-value<0.01)
with the ANC taking behavior. The average rate of ANC
visits was largest (5.57) for the mothers if they had been
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continued their education after marriage and smallest
(3.54) for those who drop-outed from school. The average
number of ANC visits was significantly (p-value<0.01)
higher (4.71) for the urban mothers than the rural (3.52). It
was also higher (4.66) for the mothers who were exposed
any of the three media at least once a week than who
were not exposed (3.07) with p-value<0.01. The mean
ANC visits was highest (4.05) for the mothers whose age
at birth for the index child was 20–29 years whereas it
was 3.79 and 3.74 for mother’s age at birth below 20 years
and at least 30 years respectively, the result was statistically significant with p-value<0.01. The average ANC
visits was significantly (p-value<0.01) higher (5.22) for
the mothers whose partner age did not exceed their age,
and this average seems to be similar for the other categories of ‘difference between husband and wife age’. The
averages did not differ significantly among different categories of ‘number of decisions woman participated’. The
average rate of visits was inversely related with the number of reasons a woman justified beating by her husband
(p-value<0.01) and also with the birth order number (pvalue<0.01). However, it was positively related with the
wealth quintiles (p-value<0.01).
Since in the absence of covariates one of the proportions
of mixture was found as 0.55, we have fitted the MPoisPois model to analyse the number of ANC visits taken
by women during a pregnancy period in Bangladesh. As
our main interest is to estimate the marginal parameters, the β̂ along with IDR are presented in Table 2. From
Table 2 it was found that, the estimated incidence rate of
ANC visits was 10.6% lower for the mothers who were
not continued their education after marriage but had at
least 10 years at schooling (p-value<0.01) and 20.2% lower
who drop-outed from studying (p-value<0.01) than the
mothers who got continued their education after marriage. The IDR of ANC visits was 1.12 for urban to rural
mothers (p-value<0.01), 1.24 for exposed media at least
once a week to unexposed mothers (p-value<0.01). The
rate of ANC visits was 7.7% lower for mothers who gave
their index birth below 20 years of age (p-value<0.01)
and 5.3% higher for mothers who gave their index birth
after or at 30 years of age (p-value<0.10) than those who
gave birth during age 20–29 years. The IDR of ANC visits was 1.26 for the women who are not younger than
their husbands to the women whose age lag behind 1–5
years than their husbands (p-value<0.05), this IDR was
statistically insignificant for the other categories of ‘difference between husband and wife age’. The rates of ANC
visits were statistically insignificant among all categories
of ‘number of decisions woman participated’. The IDR of
ANC visits was 0.88 for the mothers who justified beating by their partners for 1–2 reasons to the mothers who
never justified for any of the five reasons (p-value<0.01),
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Table 1 The mean, standard error(SE) and 95% confidence interval (CI) for number of ANC visits during pregnancy of women in
Bangladesh by some selected socioeconomic and demographic characteristics, BDHS 2017
Variables

n(%)

Mean

SE

95% CI

552(11.2)
609(12.3)
3780(76.5)

5.57
4.89
3.54

0.128
0.115
0.045

5.32-5.82
4.67-5.12
3.45-3.62

Place of residence∗∗∗
Urban
Rural

1696(34.3)
3245(65.7)

4.71
3.52

0.076
0.046

4.56-4.86
3.43-3.62

Exposed to media∗∗∗
No
Yes

2265(45.8)
2676(54.2)

3.07
4.66

0.052
0.058

2.97-3.17
4.55-4.77

Mother’s age at birth (years)∗∗∗
<20
20-29
≥30

1377(27.9)
2816(57.0)
748(15.1)

3.79
4.05
3.74

0.074
0.055
0.108

3.64-3.93
3.94-4.16
3.53-3.95

Difference between husband and wife age (years)∗∗∗
Non-positive
1-5
6-10
>10

55(1.1)
1602(32.4)
2098(42.5)
1186(24.0)

5.22
3.88
3.92
3.97

0.514
0.071
0.065
0.079

4.21-6.23
3.74-4.02
3.79-4.04
3.81-4.12

Number of decisions woman participated
None
1-2
All 3

747(15.1)
1492(30.2)
2702(54.7)

3.76
3.92
3.99

0.103
0.071
0.057

3.55-3.96
3.78-4.06
3.87-4.10

Number of reasons wife beating justified∗∗∗
Not at all
1-2
3-5

4055(82.1)
708(14.3)
178(3.6)

4.07
3.33
3.03

0.046
0.095
0.188

3.98-4.17
3.14-3.52
2.66-3.40

Wealth index∗∗∗
Poor
Middle
Rich

1823(36.9)
1588(32.1)
1530(31.0)

3.00
3.92
5.05

0.060
0.069
0.077

2.88-3.11
3.79-4.06
4.90-5.20

Birth Order∗∗∗
1
2
3
≥4

1870(37.9)
1623(32.8)
848(17.2)
600(12.1)

4.37
4.03
3.68
2.64

0.066
0.073
0.097
0.100

4.24-4.50
3.89-4.18
3.49-3.87
2.45-2.84

Study continuity status∗∗∗
Continued after marriage
Not continued but had≥10 years schooling
Drop-outed

***p-value< 0.01; **p-value< 0.05; *p-value< 0.10

this ratio was about the same for the mothers who justified
beating by their partners for 3–5 reasons (p-value<0.05).
The rate of ANC visit was 13.8% higher for the mothers
from middle-wealth households than the poor households, 24.1% higher for the mothers from rich households
than the poor households, both the results were statistically significant with p-value<0.01. As the birth order
of index child increases, the mothers were significantly

less likely to take ANC care during their pregnancy. For
example, the rate of ANC visits of mothers during their
pregnancy were 7.2%, 10.9% and 30.9% less likely for the
second birth, third birth and forth or upper order birth
respectively compared to the first birth. It was also seen
that the marginal mean parameters were estimated from
mixture of two latent subpopulations with the proportions
0.61 and 0.39 after adjusting the covariates.
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Table 2 The estimated marginal parameters (β̂), standard errors (SE), and p-values , 95% CI for regression parameters, and IDR under
MPois-Pois mixture model on number of ANC visits during a pregnancy, BDHS 2017
β̂

SE

z-value

p-value

95% CI

IDR

Intercept

1.359

0.042

32.708

<0.001

-

3.893

Study continuity status
Continued after marriage (ref)
Not continued but had≥10 years schooling
Drop-outed

-0.112
-0.225

0.030
0.026

-3.755
-8.679

<0.001
<0.001

-0.171- -0.053
-0.276- -0.174

0.894
0.798

Place of residence
Rural (ref)
Urban

0.113

0.021

5.457

<0.001

0.072-0.154

1.120

Exposed to media
No (ref)
Yes

0.218

0.022

10.072

<0.001

0.175-0.261

1.243

-0.080

0.025

-3.226

0.001

-0.129- -0.031

0.923

0.052

0.031

1.691

0.091

-0.009- 0.113

1.053

Mother’s age at birth (years)
<20
20-29 (ref)
≥30
Difference between husband and wife age (years)
Non-positive
1-5 (ref)
6-10
>10

0.228

0.098

2.328

0.020

0.036-0.420

1.256

-0.002
0.011

0.021
0.025

-0.110
0.432

0.913
0.666

-0.043- 0.039
-0.038- 0.060

0.998
1.011

Number of decisions woman participated
None (ref)
1-2
All 3

0.002
0.021

0.029
0.027

0.079
0.781

0.937
0.435

-0.055- 0.059
-0.032- 0.074

1.002
1.021

Number of reasons wife beating justified
Not at all (ref)
1-2
3-5

-0.126
-0.128

0.028
0.057

-4.535
-2.221

<0.001
0.026

-0.181- -0.071
-0.240- -0.016

0.881
0.880

Wealth index
Poor (ref)
Middle
Rich

0.129
0.216

0.025
0.029

5.082
7.338

<0.001
<0.001

0.080-0.178
0.159-0.273

1.138
1.241

Birth Order
1 (ref)
2
3
≥4

-0.075
-0.116
-0.369

0.024
0.032
0.043

-3.140
-3.601
-8.492

0.002
<0.001
<0.001

-0.122- -0.028
-0.179- -0.053
-0.453- -0.285

0.928
0.891
0.691

Mixing Proportion
π̂

0.610

0.049

12.472

<0.001

-

-

To asses the goodness of fit of the MPois-Pois, with
selected covariates, the Poisson, negative binomial regression model have also fitted. It was found that the AIC
values of Poisson, negative binomial and MPois-Pois were
23468, 22543, and 22470 respectively. It implies that the
MPois-Pois is the best choice for fitting this data set.

Discussion and conclusion
To analyze the count data to draw valid inference, it is
require to check whether the data come from a population
or from a mixture of populations. If the target population consist of mixture of populations, the estimates of
latent class parameters of the regression model can be
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obtained by fitting a mixture model. However, it is sometimes difficult to get estimate of the regression parameters
for marginal means from the mixture model setup. Also,
the interpretation in terms of IDR for the population-wide
parameters can not be possible from such model. The
marginalized mixture model can be utilized under these
circumstance for drawing inferences about the whole population. The objective of this study is to explore the
effect of schoolgirl dropout due to marriage on the number of ANC visits in Bangladesh (inference regarding the
population-wide parameters). From the results, we have
observed that the population count data can be regarded
a mixture of two latent count distributions with proportions 0.55 and 0.45 in the absence of covariates. Therefore,
a marginalized mixture model, the MPois-Pois model, has
been utilized to meet the study objective.
Although tremendous successes has been documented
for ANC service of the pregnant women, Bangladesh
is still far away to ensure the WHO recommended 8+
ANC visits for the pregnant women. Receiving heath
care service during pregnancy is associated with organization, accessibility, standard, value, health beliefs as well
as some socio-demographic factors [27]. Maternal health
care programme in Bangladesh has been confronted many
challenges including, accessibility, lack of equity, lack of
public health facilities, scarcity of skilled workforce and
inadequate financial resource allocation [29]. To identify
the obstacles for receiving ANC services, it is necessary
to undertake some comprehensive research studies. This
study aimed to identify some socio-demographic factors
with a special emphasis to the schoolgirl dropout due to
marriage that are associated with the frequency of ANC
visits in Bangladesh.
Researchers were investigated which of the socioeconomic and demographic factors are responsible for the
frequency of ANC visits women took during their pregnancy period in Bangladesh in some of the previous studies [10, 27, 28, 30]. Although they were included education
as an independent variable and found that it was an important determinants of frequency of ANC visits, we have
considered ‘study continuity status after marriage’ as the
exposure variable in this study. The results revealed that
schoolgirl dropout have tremendous negative influence on
the rate of receiving ANC services of the pregnant women
in Bangladesh. Consistent with findings of the aforementioned previous studies, this study found that women who
are living in urban area, possessing higher wealth index
and exposed to media have higher rate of receiving ANC
visits.
Hossain et al. [28] found that the frequency of ANC visits was less for women aged 20 years or below compare to
women aged 20–35 years at the time of delivery. Besides,
Kabir and Islam [30] has found the odds of receiving ≥ 4
ANC services was low if mother’s age at conception is
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≥ 35 years. However, we had found that the rate of receiving ANC services was smaller for women aged below 20
years but higher for women aged 30 years or more than
whose age were 20–29 years at the time of delivery. In
this study, we have found that higher order of birth was
associated with lower rate of ANC visits. This findings are
similar with previous studies [28, 30].
Bhowmik et al. [10] found that women who were more
involved in making decision regarding own health care
can significantly improve the frequency of ANC visits.
However, Kabir and Islam [30] has found increased odds
of taking ≥ 4 ANC visits if women and their husband jointly took decision regarding women own health
care. But Hossain et al. [28] did not find any association
between women empowerment and frequency of receiving ANC services. In this study we have considered three
aspects of women empowerment as independent variables, These are: number of decisions woman participated
out of three major decisions regarding themselves, number of reasons a woman justified beating by her husband
out of five reasons of wife beating, and difference between
husband and wife age (in years). Although the number
of decisions woman participated was not associated with
the frequency of ANC visits, increased number of reasons
for beating justification was associated with lower rate of
receiving ANC services. Also, the rate of receiving ANC
services was higher for women who are not younger than
their husbands.
Since adequate level of ANC visits during pregnancy
period of women contributes to maintain proper maternal health and to protect the adverse pregnancy outcomes
to a great extent, it is essential to make sure that every
pregnant mother receives WHO recommended at least
eight ANC visits. This can be accomplished by encouraging women to take sufficient number of ANC visits
during their pregnancy period. This might be achieved
in Bangladesh by promoting maternal education so that
at least ten years of schooling should be completed by a
woman and dropout from school after marriage should
be prevented. Besides schoolgirl dropout, this study helps
policy makers to identify other socio-demographic factors
such as place of residence, media exposure, mother’s age
at birth, women empowerment, wealth index and birth
order that might uplift women for receiving more ANC
visits during their pregnancy period.

Limitations
The study has limitations as follows: (1) We used crosssectional data to study the association between schoolgirl dropout and frequency of ANC visits during their
pregnancy period by controlling some socio-demographic
variables and therefore it would not be possible to asses
the causal relationship between them; (2) Although the
data have been collected using stratified cluster sampling
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technique, cluster-level variation has not been considered
into the analysis. Further researchers can be carried out
by taking this limitations into accout.
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