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ABSTRACT
Objectives: The study aims to identify the associated factors with antenatal care (ANC) service utilization by
pregnant women in Bangladesh.
Methods: Using Bangladesh Demographic and Health Survey, 2014, Chi-square association test detected significant explanatory variables for the number of ANC visits. For adjusted effects estimation, the study considered multinomial logistic regression (MLR) with relative risk ratio (RRR) and proportional odds model (POM).
Akaike Information Criterion (AIC) compared and selected a better-fitted model.
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Results: This study included 4488 responses who are women aged from 15-49 years. From MLR, primary educated women (RRR=1.344, 95% CI=1.253-1.747, p<0.001) with highly educated partners (RRR=1.478, 95%
CI=1.255-1.908, p<0.001) were more likely to use ANC services. Besides, women belonging to the middle
(RRR=1.209, 95% CI=1.114-1.644, p<0.001) and rich (RRR=1.506, 95% CI=1.307-1.970, p<0.001) wealth index had more chances of utilizing ANC services. However, ANC attendance decreased significantly with the
increment in birth order (p<0.001). ANC visits was also lower for rural women (RRR=0.711, 95% CI=0.5550.891, p<0.001), Dhaka (RRR=0.623, 95% CI=0.493-0.955, p<0.001), Khulna (RRR=0.457, 95% CI=0.388-0.687,
p<0.001), and Rangpur (RRR=0.579, 95% CI=0.484-0.780, p<0.001) divisions.
Conclusion: To increase the ANC attendance, improvement of maternal education in rural areas is highly recommended. Dhaka, Khulna, and Rangpur divisions also need special focus.
Keywords: Antenatal care, Bangladesh, birth order, maternal age

INTRODUCTION
Maternal mortality is one of the strongest challenges to human development worldwide. Almost 99% of the maternal deaths occur in developing countries, mainly as a result of the disgraceful failure of healthcare schemes.[1] According to the World Health Organization (WHO), a
half-million women died in 2005 due to pregnancy-related complications.[2] Besides, nearly 80%
of global maternal mortality is directly related to pregnancy.[3] These unwanted deaths can be
prevented with major health interventions, such as proper utilization of antenatal care (ANC).[4,5]
ANC is the most essential care given to pregnant women for their safe pregnancy and sound
child.[6] This should be administered at the early stages of pregnancy for rapid diagnosis of
pregnancy-related complications.[6] ANC is a crucial element that can provide pregnant women with a comprehensive range of health promotion and preventive healthcare services.[7]
Women can enter ANC services either by visiting a healthcare center (where these services are
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available) or from trained medical personnel (such as doctor, nurse, midwife, medical officer, etc.). One of the most
significant aspects of ANC is to provide health information
and services that improve the health of both women and
their children. ANC can also support pregnant women by
addressing risk signs and symptoms that help early collaboration with a healthcare provider.[8]
During the first ANC visit, an ANC card is given to the pregnant woman with the first record of her pregnancy. The
first visit to the ANC is also important since during this time
a woman has a complete health checkup for pregnancy
complications and gestational age.[9] After the first visit, the
woman is thought to be seeking future ANC visits to detect
possible risks (such as preterm delivery and adequately
handle these complications, etc.).[9] Recently, the WHO
recommended that women should receive their first visit
within the first 12 weeks of gestation, with subsequent visits at 20, 26, 30, 34, 36, 38, and 40 weeks.[10] Moreover, ANC
along with emergency obstetric and skilled delivery care is
a crucial component of healthcare services that minimizes
maternal mortality and improving newborn health.[11]
The Bangladesh Demographic and Health Survey (BDHS)
reported that ANC visits from any healthcare facilities increased by 17% between 2004 and 2007. The increasing
trend is also visible in the course of recent years (from 68%
in 2011 to 74% in 2014).[12] However, ANC attendance from
therapeutically prepared facilities over the same period
expanded only by 7% (from 51% to 55%).[13] The accessible statistic shows that about 12.000 women in Bangladesh are facing pregnancy-related complications.[13] Early
detection of high-risk pregnancies through ANC services
and ensuring rapid access during an emergency to referral
healthcare facilities can help to reduce maternal mortality.
[14]
Several studies for Bangladesh found that an inadequate
number of ANC visits (i.e. ≤4 visits) have adverse outcomes
on maternal and child health.[15–18] Therefore, Bangladeshi
healthcare professionals need to better understand the influential factors that affect the proper use of ANC services.
For the use of healthcare services, there could also be large
differences among women living in various socioeconomic
groups. However, no prior studies applied both multinomial and ordinal regression models. Hence, the study aims to
investigate affecting factors related to ANC visits for pregnant women by applying both multinomial and ordinal
regression models for a nationally representative sample
survey of Bangladesh.

METHOD
This study used secondary data collected by the National Institute of Population Research and Training and Demographic and Health Surveys (DHS). The sampling frame used for
BDHS 2014 was the complete list of enumeration areas (EAs)
covering the entire country prepared by the Bangladesh Bu-

reau of Statistics. An EA is a geographic area that covers an
average of 113 households. The sampling frame contains information about the EA location, type of residence (urban or
rural), and the estimated number of residential households.
A sketch map that delineates the EA geographic boundaries is available for each EA. Administratively, Bangladesh is
divided into seven divisions. Each division is further subdivided into progressively smaller districts (zillas), subdistricts
(thanas), unions, wards, and villages. An EA is either a village
or a group of small villages, or a part of a large village. These
divisions allow the whole country to be easily separated into
small geographical areas with an urban-rural designation.
The urban areas were further classified into two groups, city
corporations and other than city corporations. The division
size varies from 5.6% (Sylhet) to 33.7% (Dhaka). In Bangladesh, 23.3% of the households are in urban areas, 8.2% are
in city corporations, and 15.1% are in other than corporations.[12] Among 17989 selected households, interviews were
performed in 98% of all chosen households. This only study
considered married women of age 15-49 years who had at
least one child in the last five years preceding the survey was
conducted. The study population for this analysis was 4488
out of 17863 households. More details about the sampling
procedure are available in the final report of BDHS 2014.[12]
Respondents of the study were women of reproductive
age who had ANC visits during pregnancy. Therefore, the
number of ANC visits was the response variable. Briefly, the
response variable was categorized into three groups such
as no visit, 1-3 visits, and ≥4 visits. This categorization provided precise information on the pattern of ANC service
utilization that varies according to the risk factors.[19] A set
of socioeconomic and demographic risk factors associated
with ANC visit were considered as explanatory variables
to fit both multinomial and ordinal regression models. Explanatory variables included women’s education (illiterate,
primary, secondary, higher), partner’s education (illiterate,
primary, secondary, higher), place of residence (urban, rural), wealth index (categorized based on terciles), maternal age at birth (<20 years, 20-34 years, 35-49 years), birth
order (1st, 2nd, 3rd and 4th or more), religion (Islam, others),
and division (Barisal, Chittagong, Dhaka, Khulna, Rajshahi,
Rangpur, Sylhet). Prior studies also found a significant association of these explanatory variables with ANC visits.[19,20]
All data analyses were performed using SPSS Version 23
(SPSS Inc., Chicago, USA) and R Version 3.5.2 (Bell Laboratories, New Jersey, USA). Baseline information was presented
using descriptive statistical methods such as percentages
and frequencies. The association between selected explanatory variables and ANC visit was examined by bivariate and
multivariate analyses. In multivariate setup, multinomial logistic regression (MLR) and proportional odds model (POM)
estimated the adjusted effects of explanatory variables on
the ANC visit of pregnant women. For model selection, the
Akaike Information Criterion (AIC) was used and selected a
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better-performed model with a minimum value of AIC.

RESULTS
This study included 4488 responses for pregnant women
aged between 15 and 49 years. The result showed that 335
(53.6%) of illiterate women never received ANC services,
while 176 (52.4%) of highly educated women availed ANC

services at least four times. Partner’s education also showed
a similar result, for example, 477 (46.4%) of women with illiterate partners received no ANC services and 123 (43.9%)
of women with highly educated partners received at least
four ANC visits. Urban pregnant women receive more ANC
services than their rural counterparts. The percentage of
visiting at least four times was 357 (31.3%) and 424 (15.4%)

Table 1. The association between selected explanatory variables and attendance of antenatal care services
Explanatory variables		

ANC Visit

		

No visit

1-3 visit

≥4 visits

χ2

p

335 (53.6)
463 (39.5)
356 (20.3)
24 (7.1)

243 (38.9)
569 (48.5)
981 (55.9)
136 (40.5)

47 (7.5)
141 (12.0)
417 (23.8)
176 (52.4)

569.963

<0.001

477 (46.4)
439 (35.5)
212 (18.7)
49 (10.1)

448 (43.5)
621 (50.2)
636 (56.0)
223 (46.0)

104 (10.1)
177 (14.3)
287 (25.3)
213 (43.9)

456.831

<0.001

889 (21.5)
75 (20.8)

1937 (47.0)
152 (42.2)

1302 (31.5)
133 (37.0)

4.672

0.097

280 (24.5)
897 (32.7)

505 (44.2)
1425 (51.9)

357 (31.3)
424 (15.4)

127.747

<0.001

713 (45.6)
314 (25.7)
151 (13.7)

686 (43.9)
690 (56.6)
554 (50.1)

165 (10.5)
216 (17.7)
400 (36.2)

469.477

<0.001

317 (29.3)
769 (30.1)
92 (36.0)

550 (50.8)
1260 (49.4)
121 (47.5)

216 (19.9)
524 (20.5)
42 (16.5)

5.706

0.222

355 (23.5)
527 (30.1)
296 (47.2)

778 (51.5)
877 (50.1)
276 (44.0)

379 (25.0)
346 (19.8)
55 (8.8)

146.299

<0.001

205 (45.5)
184 (27.3)
266 (33.9)
50 (13.1)
103 (22.5)
69 (19.3)
302 (38.6)

172 (38.1)
368 (54.7)
360 (45.9)
214 (56.0)
265 (57.7)
151 (42.2)
400 (51.1)

74 (16.4)
121 (18.0)
158 (20.2)
118 (30.9)
91 (19.8)
138 (38.5)
81 (10.3)

273.981

<0.001

Women’s education
Illiterate
Primary
Secondary
Higher
Partner’s education
Illiterate
Primary
Secondary
Higher
Religion
Islam
Others
Place of residence
Urban
Rural
Wealth index
Poor
Middle Class
Rich
Maternal age at childbirth
<20 years
20-34 years
35-49 years
Birth order
1st
2nd-3rd
4th or more
Division
Barisal
Chittagong
Dhaka
Khulna
Rajshahi
Rangpur
Sylhet
ANC: Antenatal care.
Data are presented as n (%).
Chi-square test.
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for women from urban and rural areas, respectively. The
number of ANC visits increased for higher-income households. Rich women had a relatively more percentage of at
least four visits in comparison to poor women. Moreover,
mothers availing ANC visits decreased if the number of
their children increased. Lastly, the divisions within the
country sharply influenced ANC services. Results obtained
from bivariate analyses are displayed in Table 1.

The chance of ANC attendance was higher among educated women from the table. To be precise, primary educated
women were (1.344-1)*100=34.4% more likely to receive 1-3
ANC visits and (1.306-1)*100=30.6% more likely to receive at
least four ANC visits than illiterate women. The likelihood of
receiving ANC services was also higher for secondary (40.7%
for 1-3 visit and 45.4% for ≥4 visits) and highly (49.0% for 1-3
visit and 44.1% for ≥4 visits) educated women. For partner’s

Table 2. Estimation of adjusted effects for the selected explanatory variables with the attendance of antenatal care services
				

1-3 visit					

		

95% CI		

RRR		

			
Women’s education
Illiterate (ref )
Primary
Secondary
Higher secondary
Partner’s education
Illiterate (ref )
Primary
Secondary
Higher Secondary
Religion
Islam (ref )
Others
Place of residence
Urban (ref )
Rural
Wealth index
Poor (ref )
Middle
Rich
Maternal age at childbirth
<20 (ref )
20-34
35-49
Birth order
1st (ref )
2nd–3rd
4th or more
Division
Barisal (ref )
Chittagong
Dhaka
Khulna
Rajshahi
Rangpur
Sylhet

Lower Bound		

p

RRR		

Upper Bound			

≥ 4 visits
95% CI		

Lower Bound		

p

Upper Bound

1.344
1.407
1.490

-		-		
1.253		1.747
<0.001
1.306
1.606		2.207
<0.001
1.454
1.388		2.112
<0.001
1.441

-		1.203		1.834
1.542		2.181
1.232		2.052

<0.001
<0.001
<0.001

1.132
1.352
1.478

-		-		
0.905		 1.250
0.100
1.041
1.100		 1.655
<0.001
0.846
1.255		 1.908
<0.001
0.803

-		0.837		 1.364
0.676		 1.070
0.590		 1.091

0.100
0.100
0.100

0.983

-		-		
0.732		 1.318
0.100
0.886

-		0.689		 1.139

0.100

0.711

-		-		
0.555		0.891
<0.001
0.787

-		0.534		0.842

<0.001

1.209
1.506

-		-		
1.114		1.644
<0.001
1.304
1.307		1.970
<0.001
1.465

-		1.071		1.582
1.188		1.787

<0.001
<0.001

0.764
0.508

-		-		
0.610		 0.970
0.010
0.890
0.339		 0.770
<0.001
0.671

-		0.733		 1.074
0.454		 0.984

0.100
0.010

0.454
0.288

-		-		
0.301		 0.654
<0.001
0.410
0.214		
0.450
<0.001
0.346

-		0.955		 1.362
0.288		
0.487

0.100
<0.001

1.176
0.623
0.457
0.853
0.579
1.362

-		-		
0.890		 1.474
0.100
1.092
0.493		 0.955
<0.001
0.801
0.388		0.687
<0.001
0.568
0.666		 1.121
0.100
0.875
0.484		0.780
<0.001
0.388
0.977		 1.766
0.050
1.176

-		0.877		 1.422
0.624		 1.057
0.430		0.755
0.671		 1.166
0.288		0.540
0.856		 1.458

0.100
0.100
<0.001
0.100
<0.001
0.100

AIC: Akaike information criterion; CI: Confidence interval; RRR: Relative risk ratio.
Multinomial logistic regression model.
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education, women with secondary and highly educated
partners had (1.352-1)*100=35.2% and (1.490-1)*100=49.0%
more chance to receive 1-3 ANC visits when compared to
women with illiterate partners, respectively. Relative to poor,
middle (20.9% for 1-3 visit and 30.4% for ≥4 visits) and rich
(50.6% for 1-3 visit and 97.0% for ≥4 visits) women were
more likely to attend ANC services. The chance of adopting ANC services was also lower for rural (28.9% for 1-3 visit
and 21.3% for ≥4 visits) women compared to their urban
counterparts. Moreover, the chance of ANC attendance decreased with advancing maternal age and increment in birth
order. Among the divisions, the chance of adopting ANC services was lower in Dhaka (37.7% for 1-3 visit and 19.9% for ≥4
visits), Khulna (53.8% for 1-3 visit and 43.2% for ≥4 visits), and
Rangpur (42.1% for 1-3 visit and 61.2% for ≥4 visits) as compared to Barisal. The adjusted effects of selected explanatory
variables were obtained by fitting MLR in Table 2.
From the table, the odds of shifting in a better state (1-3
visits and ≥4 visits) of ANC visit was (1.252-1)*100=25.2%
higher for primary educated women compared to uneducated women. These odds were (1.333-1)*100=33.3%
and (1.411-1)*100=41.1% higher or secondary and higher
secondary educated women, respectively. Partner’s education also showed similar strength of association. To be
specific, the odds of shifting in a better state of ANC visit
were (1.166-1)*100=16.6% higher for a secondary educated partner and (1.379-1)*100=37.9% higher for a highly
educated partner than an uneducated partner. Compared
to women from poor income families, the odds of switching from a worse state to a better state of ANC visit was
(1.410-1)*100=41.0% and (1.523-1)*100=52.3% higher for
women from middle and rich income families, respectively.
The rate of receiving ANC services during pregnancy was
significantly lower for rural (1-0.680)*100=32.0% women
as compared to urban women. Besides, the odds of receiving ANC services decreased significantly for older mothers
and advancing birth order. Among divisions, the chance
of receiving ANC services was relatively lower in Dhaka
(24.5%), Khulna (45.8%), and Rangpur (55.6%) in comparison to Barisal. The estimated effects of selected covariates
obtained from the POM model are displayed in Table 3.

DISCUSSION
The study evaluated a nationally representative survey of
Bangladesh and identified the risk factors related to ANC
visits. According to bivariate analysis, women’s education, partner’s education, place of residence, wealth index,
maternal age at birth, birth order, religion, and region of
residence were significantly correlated with access to ANC
services. Besides, the adjusted effects were estimated using

53

MLR and POM. The MLR model provided a lower AIC value
between these two equipped models. Therefore, the MLR
model better-suited the data. However, results obtained
from MLR and POM were almost similar, although the MRL
model had a smaller AIC value.
Results of the MLR model revealed that better-educated
women were more likely to utilize ANC services compared
to illiterate women. The result is plausible as education is
feasible means of gathering knowledge and better-educated women have better knowledge regarding the importance of ANC services during pregnancy. This result is also
supported by previous studies.[21–25] Partner’s education
plays a similar role, which also coincides with other studies.[21,24] The findings of this study also suggested that older
mothers tended to have higher utilization of ANC, which is
similar to the past study as well.[24,26,27]
Place of residence and region of residence were also
found significant to the response variable. The probable
cause may be the regional variation. Rural residents are
poor and not well educated than their urban counterparts
that result in a lower likelihood of receiving ANC services.
This regional variation is also related to several socioeconomic factors, traditions and cultures of different regions.
Moreover, various psychosocial features are associated
with a lower likelihood of receiving ANC services among
rural women and women who come from several regions
of Bangladesh.
Wealth index was positively associated in the study with receiving ANC services. The illustration of this finding is intelligible. Limited livelihood is directly associated with poverty,
which is affecting a lower chance of receiving ANC services
among women living in a poor setting. Costly healthcare
services are another reason for the lower utilization of ANC
services, especially in these extreme poverty regions.[28]
Therefore, financing in the health sector through insurance
or different organizations may reduce these obstacles.
The study suggested that birth order was also negatively
related to receiving ANC services. Fear of miscarriage and
excitement of being pregnant for the first time is resulting
in a higher likelihood of receiving ANC during pregnancy
and this aligns with previous studies.[18,29,30] Previously, similar research was performed in Turkey with a sample of 446
females.[31] However, the study did not represent the whole
population of Turkey due to its small sample size. Therefore,
the study recommends the implementation of this sort of
research and interventions (according to explanatory variables) in Turkey since it is a significant topic for healthcare
professionals regardless of any socioeconomic context.
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Table 3. Estimation of adjusted effects for the selected explanatory variables with the attendance of antenatal care services
		

OR		

			
Women’s education
Illiterate (ref )
Primary
Secondary
Higher secondary
Partner’s education
Illiterate (ref )
Primary
Secondary
Higher secondary
Religion
Islam (ref )
Others
Place of residence
Urban (ref )
Rural
Wealth index
Poor (ref )
Middle
Rich
Maternal age at childbirth
<20 (ref )
20-34
35-49
Birth order
1st (ref )
2nd–3rd
4th or more
Division
Barisal (ref )
Chittagong
Dhaka
Khulna
Rajshahi
Rangpur
Sylhet

95% CI		

Lower Bound		

p

Upper Bound

1.252
1.333
1.411

-		
1.151		
1.450		
1.208		

1.550
2.100
1.906

<0.001
<0.001
<0.001

0.978
1.166
1.379

-		
0.824		
1.269		
1.033		

1.185
1.648
1.507

0.100
<0.001
<0.001

0.981

-		
0.740		

1.140

0.100

0.680

-		
0.566		

0.839

<0.001

1.410
1.523

-		
1.112		
1.066		

1.520
1.478

<0.001
<0.001

0.848
0.593

-		
0.689		
0.430		

0.955
0.810

0.010
<0.001

0.442
0.279

-		
0.352		0.541
0.211		
0.385

<0.001
<0.001

1.168
0.755
0.542
0.861
0.444
1.251

-		
0.886		
0.655		
0.473		
0.677		
0.371		
0.977		

0.100
0.010
<0.001
0.100
<0.001
0.050

1.363
0.941
0.687
1.085
0.578
1.584

Model AIC value= 8324.07.
AIC: Akaike information criterion; CI: Confidence interval; OR: Odds ratio.
Proportional odds model.

This study has several limitations. First, we evaluated a
cross-sectional retrospective dataset. Second, the failure
to update important statistics in time in Bangladesh can
lead to errors when reporting a mother during childbirth. Third, not all potential risk factors (mass media
exposure, distance from the healthcare center to your

home, etc.) cannot be included. However, examining follow-up analysis can help you achieve a better overview.
Despite these shortcomings, the main strength of this
study is that it surveyed representative national surveys
that collected data using appropriate probability sampling techniques.
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CONCLUSION
ANC services play a vital role in reducing maternal mortality and morbidity. Financial obstacles and lack of knowledge about the importance of ANC services are the vital
barriers. This study revealed that lower educated and poor
women were less likely to receive ANC services. The barrier connected to education and financial support should
be addressed carefully and can be reduced by increasing women's education and financing the health sector
through insurance or organizations. This study also suggested strengthening maternal education especially in rural areas of Bangladesh. Special focus should be needed in
Dhaka, Khulna, Rangpur, and Sylhet divisions due to lower
utilization regions of ANC services. Finally, the use of ANC
services during the pregnancy cycle undoubtedly would
reduce the risk of child malnutrition and mortality, maternal mortality and morbidity.
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