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Abstract

The main aim of this paper is to find out the pttrdeterminants of antenatal care visits of wormeBangladesh during their pregnancy. The
data set was extracted from Bangladesh Demograpiddealth Survey, 2014 and overdispersion is fdortte present in the data set. To take
the overdispersion into account, negative binomggtession model has been used. A number of satioetic and demographic variables were
observed to have significant impact on the antécate visit. Results are explained using incidenate ratio.

Keywords: ANC visits; Dispersion parameter; Incidence raterdNegative Binomial regression; Overdispersedntalata.

I. Introduction

There has been an increasing interest in modetiagbunt

data in many areas of application such as biolog

epidemiology, public health, actuarial science, dgraphy,
automobile insurance, life insurance, biostatisticphysical
applications. Analysis of the count data in thespree of a
set of covariates with the Poisson regression (R&jel is
common in practice. But PR model is usually fouadbe
too restrictive because of its equidispersion agsiom i.e.
population mean and variance are assumed to bd. équa
practice, often count data exhibit over dispersiae,,
variance exceeds the mean of the counts. Thus, &delm
for such overdispersed count data may not prodwadiel v
inference about the parameters of interest. Theatheg
binomial (NB) regression model has been suggestedna
alternative to the Poisson model when there isendd of

over-dispersioh?. In this paper, an attempt has been made {0

find out potential risk factors of antenatal caf®C) visits
for the pregnant women in Bangladesh using NB ssjo@
model.

The increasing attention to maternal health glgbdlas
concentrated on the reduction of maternal mortabtyt the
progress in reducing maternal mortality has beew sh
developing countries like Bangladesh. Antenatak daran
important determinant of high maternal mortalitterand one
of the basic components of maternal health caretooh the
life of mothers and babies depend. Evidence suggbst
ANC identifies and manages complications duringypasmcy
and thus, improves pregnancy outcdifiee World Health
Organization (WHO) recommends at least four ANGtwis
under normal circumstances of pregnancy to ensusafe

found that wealth index, maternal education, patern
education and permission to visit health facilityadh
significant effects on the under-utilization of ANGupta et

%17 conducted multivariate logistic regression analys

identify the factors associated with four or momd@visits
in Tanzania. It was found that quality of servidesting and
counseling for HIV, receiving doses of Fansidar for
preventing malaria during ANC, educational statype of
residence, marital status of women, distance toltlhea
facility, timing of first ANC visit and woman's dies to
avoid pregnancy were associated with at least faNC
utilization. Kabir and Khahassessed the related factor for
ANC of pregnant women in urban slums of Bangladesh.
Their study revealed that education and economidition
of the respondents had strong association with ANE
received by the respondents. Shahjahan &tpalformed
g)gistic regression analysis to examine the astonia
etween use of ANC services and socio-demographic
variables of rural women in Bangladesh and fourad Hirth
order, access to mass media and education level had
significant effects on the use of ANC servicesansland
Odland® reported that the respondent's place of residence,
age, level of education, distance to the serviggecre and
exposure to any mass media were the significant
determinants of antenatal and postnatal care visiteng
indigenous community. Using logistic regression elpd
Rahman et afound that mother's education, place of
treatment, husband's occupation, family's incomad a
exposure to mass media had highly significant éffem
ANC seeking behavior among slum mothers during tlast
pregnancy. Simkhadaet Blidentified the factors affecting
antenatal care uptake. Their study showed that rrte
education, husband's education, marital statusiaaiiy of

motherhood Therefore, it becomes an interest to find out theare, cost, household income, women's employmeedian

factors which regulate the number of ANC visitspoggnant
women in such developing countries. In this papéB

regression model has been used to identify the ritaupio
factors responsible for ANC visits during the pragey of
women in Bangladesh.

Hossain et al.found the contribution of socio- demographic

factors on ANC visits using multiple classificatianalysis.
Hierarchical logistic regression model was usedKiwanal
et al® to investigate the factors associated with theeund
utilization of ANC of pregnant women in Timor aridwas
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exposure and having a history of obstetric compibes had
significant effects on receiving the ANC by preghan
women.

For the purpose of analysis, in this paper, dataeatracted
from Bangladesh Demographic and Health Survey (BDHS
2014 in order to find out the potential determiisaot ANC
Visits of pregnant women in Bangladesh. This papesists
of four sections. Data and bivariate analysis daseussed
briefly in Section 2. NB regression model and firgs of
regression analysis are presented in Section 3allfin
Section 4 includes the conclusion of this researatk.



134

II. Data and Bivariate Analysis

BDHS, 2014 data were collected using two-stagetifsée
sampling design. In the first stage, 600 enumemasiceas
(EAs) were selected
proportional to the EA size in each sampling stratThe
survey selected 207 EAs in urban areas and 393rEAsal

areas. A complete household listing operation waen t

independently with probabilit
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Again, women belonging to rich family are obsertedake

the highest average ANC (3.81) visits and womemfpmor
family receive the lowest average ANC visits (1.84)is
clear that the average number of ANC visits is Bgjl{3.15)

¥or the first birth, whereas it is 2.78 for the sed to third

birth and becomes the lowest (1.68r the third birth or

above

carried out in all the selected EAs to provide en@ling Table 1. Average number of ANC visits by the seleetl

frame for the second stage selection of househdtdghe

second stage of selection, 30 households per Ele wer

selected with an equal probability systematic seladrom

the newly created household listing. The survey was

conducted in 18,000 residential households, 6,210rban
areas and 11,790 in rural areas. All ever-marri@man

aged 15-49 who are usual members of the selected

households or who spent the night before the sunveiie
selected households are eligible for the femaleesur

The main objective of this paper is to examine fédnaors
that are associated with the ANC visits of womemirdyu
their pregnancy in Bangladesh. To reflect the reseanario
of ANC visits, information obtained only from womevho
had last live birth five years preceding the 20I2HS was
considered, resulting a data set of size 6957. BBase
literature, a number of demographic, socio-econoamd
community service related variables such as regiype of
place of residence, educational attainment, wegiltrex,
birth order, mother's age at birth, exposure ofimesomen

empowerment and aware of community clinic have been
Information on

considered as explanatory variables.

exposure of media and women empowerment was coghpute

combining related covariates given in the data3dte
mothers who read newspapers or magazine or listeadio
or watch television at least once in a week wetegmized
as exposed to media. In the study, women were dersd
as empowered if they took decision alone on anyafrieur

type decisions: their own health care, major hoakkh

purchases, their child's health care, and visith&dr family

or relatives. Deleting all the missing values ie gelected

variables, finally the data set consists of 442%eobtations.

One-way analysis of variance (ANOVA) is performed tS3rd birth

determine whether there are any significant difiees

among the mean number of ANC visits of two or mor
groups of an explanatory variable and the resulis a

presented in the Table 1.

It is found that region, type of place of residgnce

educational attainment, wealth index, birth ordsposure EXposure of media

of media and mother's age at birth have highly iBagmt
association (p-value<0.001) with the number of AMEits

of pregnant women. Again, women empowerment andeawaWomen empowerment

of community clinic are significantly associatedttwANC
visits at 2% and 9% level of significances, respedy.
More specifically, the highest mean number of ANi€its
(3.46) is found in Khulna and the lowest one (2i033ylhet
division. It is observed that the mean number ofCANsits
is higher in urban areas (3.68) than rural area85}2
Average ANC visits during pregnancy are the lowst

covariates

Covariate Mean number of p-value
ANC visits
(95% CI)

Region <0.001
Barisal 2.45(2.25, 2.66)
Chittagong 2.60(2.43, 2.77)

Dhaka 3.04(2.86, 3.22)

Khulna 3.46(3.22, 3.69)

Rajshahi 2.83(2.59, 3.06)

Rangpur 3.21(3.00, 3.41)

Sylhet 2.03(1.86, 2.21)

Type of place of <0.001

residence

Urban 3.68(3.54, 3.83)

Rural 2.35(2.26, 2.43)
Educational <0.001
attainment

No education 1.47(1.32, 1.62)

Primary 2.08(1.95, 2.20)

Secondary 3.07(2.96, 3.17)

Higher 4.72(4.47, 4.97)

Wealth index <0.001
Poor 1.84(1.74, 1.94)

Middle 2.49(2.34, 2.65)

Rich 3.81(3.69, 3.94)

Birth order number <0.001

Ist birth 3.15(3.03, 3.27)

2nd-3rd birth 2.78(2.67, 2.90)

1.68(1.52, 1.84)

g/lother's age at birth 0.002
Age<= 20 2.74(2.61, 2.86)
20<Age<35 2.84(2.74, 2.94)

Age>=35 2.11(1.75, 2.47)

<0.001

Exposed 3.37(3.28, 3.47)

Non-exposed 1.79(1.69, 1.90)

0.011

Yes 2.96(2.80, 3.13)

No 2.73(2.64, 2.81)

Aware of community 0.082

clinic

Yes 2.68(2.54, 2.81)

No 2.82(2.73, 2.91)

women having no education (1.47); with the increase Moreover, the highest average number of ANC vigt84)
is observed for women aged between 20 and 35 yaars

education level, increase in ANC visits are alssenbed.
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birth. Women aged less than or equal to 20 yeatsirdit vector of parameters to be estimated. One may atgiirby
take 2.74 average number of ANC visits and it &slthwest maximizing the log-likelihood functiot(8; y) given as

(2.11) for women aged greater than or equal to &gy at n

birth. The results depict that mean number of AN€ty of 10: y) = Z 1 CH; _11 (1 +cu)
women who are exposed to media is 3.37, wheraadli¥9 Y= _ yitht 1+ cu, c n CH;
for women who are not exposed to media. It is alsserved =t ( ; 1= 1)!

that the average ANC visits during pregnancy fomea +1 (y_)]
who are involved with taking important decision®i86 and yh (et =1!

it is 2.73 for women who are not involved at all

Furthermore, the average number of ANC visits ofmea For negative binomial regression model, rather than
who are aware of community clinic is 2.68, wheriais ~ reporting regression coefficient, one may measheeeffect
2.82 for the women being not aware of that. Thislence, of the independent variable on the dependent Jariab
however, is not statistically strong as p-value.@82. through the incidence rate ratio (IRR) for the camence of
interpretation. The IRR for the effect of a coveiax;
(either qualitative or quantitative) can be obtdinas
IRR; = exp(B;);j = 1,-,p, if the regression model does
To model the overdispersed count data, one maysiira not involve any interact term involving.

Poisson regression model and add a multiplicatarelom ) ] o
effectU to represent unobserved heterogeneity. This leadsSeveral independent variables found to have sigmifi
the Negative Binomial regression model. Suppose tim @ssociations with the number of ANC visits in biage
conditional distribution of the count respongegiven an analysis such as region, type of place of residence
unobserved variabld/ is Poisson with mean and variancegducational attainment, wealth index, birth ordegther's

equal tolu. That isY|U ~ Poisson(hu). For computational 2d€ at birth, exposure of media, women empowermadt
convenience, one may assume that has a gamma aware of community clinic are included in the resgien
distribution 'With shape parametera and scale model. The descriptive statistics for the numberAdC

1 1 visits are given in Table 2, which depicts that thean
parametey™, i.e. U~ Gamma(a, ).  Therefore, the . ,mper of ANC visits is 2.78 and the variance B46Thus,
unconditional distribution of the response is negative variance of ANC visits data exceeds its mean irtigathat
binomial distribution, which is derived as follows the data are over dispersed. For this reason, ¢gative
binomial regression model is used to analyze ANS§ltwi

lll. Negative Binomial Regression Model: Analyzing
ANC Visits

é(y_; A’i ) data in the presence of a set of covariates inrotde
_ f e ™M(Au)” 1 wi-te @) gy determine the significant effect of covariates be ANC
y! (a =D (a 1)« response variable.
0
y+ct=1) 1 £\ cu \Y Table 2. Descriptive statistics for number of ANC isits
Ty -1 (1 + c,u) (1 + c#) ’ in the study
Sample characteristics Number of ANC visits
y=0,1,2,----, where =a~* >0 is the overdispersion Sample size 4421
parameter andu=4>0. It can be shown that Sample mean 2.78
unconditional mean and variance have the foB(\) = Sample variance 6.54

wandVar(Y) = u + cu?, respectively. It implies that ] ]
variance is larger than mean @s 0. Hence the NB The results obtained from the NB regression model ar

distribution allows overdispersion in contrast e Poisson Presented in Table 3 along with estimated inciderate
distribution. ratios (IRRs). It is observed that the average remold ANC
visits of women from Khulna and Rangpur region is
Regression analysis helps one understand how fieaty respectively 17% and 23% higher than the womentiak.
value of the dependent variable changes when a@pbthe Again, women from Barisal, Chittagong, Rajshahi and
independent  variables is varied keeping all othegylhet take respectively 7%, 13%, 5% and 18% lesarm
independent variables fixed. In generalized lineawdel npumber of ANC visits compared to the women in Dhaka
(GLM), the function of mean responges= E(Y)is modeled region, though the effects of Barisal (p-value=6)12nd
in terms of a set of covariates and regressionmetexs. Rajshahi (p-value=0.322) region are not statidgical
One may use the log-link function to construct @leM for  significant. The result also shows a highly sigmifit
negative binomial response. Utilizing the log-lifdnction influence of type of place of residence on the neimbf
allows a direct comparison with the Poisson modgich is  ANC visits. Women residing in urban areas recei0862
NB with ¢ = 0(Hilbe 2011} Thus, the GLM for negative more mean ANC than women in rural areas. Therecisar
binomial response can be written @su, =x; 8, { = significant evidence of increasing the number ofGAMsits
1--nwhere x; = (Xj, Xiz, ..., Xip) @ndB = (By, Ba, ,__,ﬁp)' with the increasing level of educational attainmeoft
are the p X 1 vector of covariates and regressiorfnother. IRR for mother’s education reveals that\lmanen

coefficients, respectively. Lét= (8, c) be the(p + 1) x 1 With higher education have 91% greater mean nurober
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ANC visits compared to the women having no educatio The effect of birth order was also found to be digantly
Also, the women with primary and secondary educadieek associated with ANC visits. To be specific, the maamber
26% and 56% more mean number of ANC visit®f ANC visits of women is 10% higher and 17% lower
respectively compared to the women having no edrcat during the first birth and above the third birthegnancy,
The average number of ANC visits for the women obrp respectively compared to the second to third birth
family and rich family are significantly found t@10% less pregnancy.

and 27% more respectively compared to the womem fro

middle class family.

Table 3. Impact of socio-economic and demographicaviables on ANC visits along with p-values and IRRsobtained
from NB regression model

Covariate Estimate Std. error p-value IRR
Intercept 0.356 0.066 <0.001 -
Region
Barisal -0.076 0.050 0.126 0.93
Chittagong -0.145 0.042 <0.001 0.87
Dhaka - - -
Khulna 0.159 0.046 <0.001 1.17
Rajshahi -0.047 0.048 0.322 0.95
Rangpur 0.209 0.047 <0.001 1.23
Sylhet -0.203 0.047 <0.001 0.82
Type of place of residence
Rural - - - -
Urban 0.187 0.030 <0.001 1.20

Educational attainment
No education - - - -
Primary 0.232 0.051 < 0.001 1.26

Secondary 0.444 0.051 < 0.001 1.56
Higher 0.645 0.061 <0.001 1.91
Wealth index
Poor -0.107 0.040 0.008 0.90
Middle - - -
Rich 0.241 0.038 <0.001 1.27
Birth order number
Ist birth 0.093 0.035 0.007 1.10
2nd-3rd birth - - - -
>3rd birth -0.188 0.048 <0.001 0.83
Mother's age at birth
Age<= 20 -0.120 0.035 <0.001 0.89
20 <Age<35 - - -
Age>=35 0.026 0.080 0.749 1.03

Exposure of media

Non-exposed - - -
Exposed 0.208 0.035 <0.001 1.23

Women empowerment
No - - - -
Yes 0.048 0.031 0.121 1.05
Aware of community clinic
No - - - -
Yes 0.060 0.029 0.039 1.06
Dispersion parameter 0.329 0.017 <0.001

-2 log-likelihood = 18020.291
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Again, it is found that women aged less than oraétm 20 women should be emphasized among the women living i
years and greater than or equal to 35 years ha¥%e (pt Chittagong and Sylhet region. Female education in
value<0.001) less and 3% (p-value=0.749) more me@angladesh needs to be paid more attention todser¢he
number of ANC visits respectively than the womeedg0- ANC visits of pregnant women. Again, access to metfi

35 years at birth though women aged greater thagual to women should be facilitated for better access toCAN
35 years at birth has no significant effect on ANSits. The services during pregnancy.

reported IRR for media exposure confirms that oe th

average, women who are exposed to media receive Zﬁgferences

higher ANC visits compared to the women being nont-

exposed. Furthermore, the mean number of ANC visits

women involving in taking any important decisions i
observed to be 5% higher compared to the women nét
involving in decision making though women empowenine

has no statistically significant effect on ANC tsiOne can
also observe that the IRR for aware of communiiyiclis

1.06 (p-value = 0.039) which implies that womenniei
aware of community clinic have 6% more mean ANGtwis

during pregnancy compared to the women who were nét

aware at 5% level of significance.

The estimate of dispersion parameter is found t®.B&29,
far from zero, with p-value<0.001. It indicatestttize ANC
visits data are significantly over dispersed andckethe
application of NB regression model to analyze thasa set

has become a reasonable choice and made the icderen
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