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Abstract

Background: Bangladesh has achieved MDG 4, but although post neonatal and child mortality have shown
impressive declines, neonatal mortality is still lagging behind. More efforts have to be made to improve this
state of affairs. The objective of this paper is to identify the effect of proper antenatal care and social
wellbeing on early neonatal mortality in Bangladesh.

Methods: The data used for this study is the Bangladesh Multiple Indicator Cluster Survey. This study used several
independent variables such as mother’s school attendance, receiving antenatal care, receiving TT injection, place of
residence and wealth quintile. Here both bivariate and multivariate analysis have been used. At bivariate level, simple
cross tabulation and appropriate measures of association have been used to find out the statistical association
between dependent and independent variables. In this study the outcome/dependent variable is early neonatal
mortality (children who died within 7 days after birth) which is a binary variable. If early neonatal mortality occurs
among the respondents then it is considered as 1, otherwise it is considered as 0. Logistic regression was used to
identify the factors which are involved in reducing this early neonatal mortality.

Results: Women who received antenatal care during their time of pregnancy are likely to have 18% lower odds of
experiencing early neonatal mortality (OR = 0.82, CI = (0.71–0.95)) compared to groups who did not receive antenatal
care during pregnancy. In terms of social well-being, the woman who comes from the richest family are likely to have
45% lower odds of experiencing early neonatal mortality (OR = 0.55, CI = (0.42–0.720) compared to the poorest one.

Conclusion: The outcomes of this paper suggest that the women’s antenatal care and social well-being has a
significant effect on early neonatal mortality.
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Background
Reduction of child mortality was one of the major goals of
MDGs and its target was to reduce childhood mortality
rate up to 66% within the year 2015 [1]. With the target of
sustainable development goals (SGD) for achieving univer-
sal health coverage, neonatal mortality must decline in
tandem with child mortality. Childhood mortality is a very
prominent factor in the public health sector of any
country (Mustafa and Odimegwu 2008). As a cause of
childhood mortality, including early neonatal mortality,
different socio-economic factors, socio-demographic

factors, nutritional factors of the mothers are involved [2]
and other factors may also be responsible [3].
The infant mortality rate was 94/1000 live births and

the under-five child mortality was 151/1000 live births
in the year 1990 [4]. But just after 6 years both infant
mortality rate and under five child mortality rate have
declined with IMR at 46/1000 live births and under-5
mortality rate at 58/1000 live births in the year 2015 [5].
According to the Health Bulletin 2017 of DGHS, the
neonatal mortality rate is reported as 19 per 1000 live
births (SVRS 2016) and 28 per 1000 live births (BDHS
2014) [6]. The neonatal period (first 28 days of life) is
the most vulnerable time for a child. But recently the
neonatal mortality is decreasing worldwide as well as in

* Correspondence: aminul.haque@du.ac.bd
Department of Population Sciences, University of Dhaka, Dhaka 1000,
Bangladesh

© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Roy and Haque BMC Pregnancy and Childbirth          (2018) 18:485 
https://doi.org/10.1186/s12884-018-2129-y

http://crossmark.crossref.org/dialog/?doi=10.1186/s12884-018-2129-y&domain=pdf
http://orcid.org/0000-0002-9919-5404
mailto:aminul.haque@du.ac.bd
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


Bangladesh, where the neonatal mortality rate has de-
creased from 36 to 19 deaths per 1000 live births [7].
However, the decreasing rate of neonatal mortality is
slower compared to post-neonatal mortality rate. So, more
emphasis has to give to improve this state of affairs.
The most significant indicator of child well-being is the

under-five child mortality rate including good health and
nutritional status of the children across the world [8].
The rate of child mortality is decreasing globally. For

example, during the year 1990, the rate of child mortal-
ity has declined across all the regions under WHO with
the exception of Western Pacific Regions [8]. Despite
this decreasing pattern, child survival remains an urgent
concern. In spite of the subsequent development of
health sectors, still a significant percentage of children
(i.e. 17,000/per day) die before reaching their fifth birth-
day and this rate of childhood mortality is significantly
higher in the low income countries compared to high in-
come countries [9]. According to UNICEF, in 2013 the
rate of under-five child mortality for low income countries
was 76/1000 live births and this rate was approximately
twelve times higher than high income countries [10].
Overall it has been found that across the globe the

neonatal mortality is decreasing but this rate of decline
is slower compared to post neonatal mortality. In the
total life span for a human being the first 28 days of life
are the most vulnerable time period for his survival. For
that reason, more efforts should be made to reduce early
neonatal mortality. Bangladesh is not an exception to
this trend of childhood mortality. So, by considering all
these issues, this paper aims to find out the effect of
antenatal care and social well-being on early neonatal
mortality in the context of Bangladesh.

Methods
Source of data
In this study the Bangladesh Multiple Indicator Cluster
Survey [5] data was used which was conducted from De-
cember 2012 to March 2013 with the collaboration of
the Bangladesh Bureau of Statistics (BBS) and Ministry
of Planning. The survey used the multistage stratified
sampling method for collecting data. Both technical and
financial support for conducting this survey was pro-
vided by UNICEF, Bangladesh. The number of respon-
dents who were both ever married and ever given birth
was 44,207 and belonged to the reproductive age group.

Model specification
Here, early neonatal mortality has been defined as neo-
nates who died before reaching age 7 days after birth. In
this study, early neonatal mortality has been considered
as the dependent variable. On the other hand the inde-
pendent variables are: Maternal related factors: School
attendance or literacy, Received antenatal care, Received

TT injection, Socioeconomic factors: Place of residence
and Wealth index.
The proposed hypothesis of this study includes:

Hypothesis 1: The mothers who are receiving sufficient
antenatal care have lower probability of early neonatal
mortality (ENM).
Hypothesis 2: The mothers with higher socio-economic
status have lower probability of ENM.

Statistical methods
In this study both bivariate and multivariate analyses
have been used. At bivariate level, simple cross tabula-
tion and appropriate measures of association have been
applied i.e. chi-square test have been used to find out
the statistical association (which are considered statisti-
cally significant at 5% level) between dependent and
independent variables. Here, the outcome/dependent
variable is early neonatal mortality (ENM) and it is con-
sidered as a dichotomous variable indicating 1 (if oc-
curred) and 0 (if not occurred). Logistic regression was
used to identify the factors which involved reducing this
early neonatal mortality. The entire analyses have been
conducted using the statistical software STATA.

Results
In this study, around 17.0% respondents reported that
they ever had experience of early neonatal mortality in
their reproductive life-span (Fig. 1).
The average age of the study population is 29 years.

Women’s school attendance is an important factor to re-
duce early neonatal mortality. In this study around
72.2% respondents reported that they had ever attended
school and the remaining 27.8% stated that they never
attended school. In terms of place of residence, only
17.3% respondents came from urban areas and 82.7%
from the rural areas. In terms of wealth index of the re-
spondents, 22.7% are poorest, 20.8% are poorer, 20.1%
are less poor, 19.6% are richer and the remaining 16.7%
comes from the richest family. Among the respondents
around 65.2% reported that they received antenatal care
during their time of pregnancy and the remaining 34.9%
did not. Approximately 59.1% respondents reported that
they received TT injection during their pregnancy,
whereas 40.9% did not (Table 1).
The early neonatal mortality is influenced by many

factors. According to the findings of this study
women’s school attendance shows a significant associ-
ation (p < 0.001) with early neonatal mortality. This
study found that the women who ever attended school
has lower percentage of early neonatal mortality
(11.8%) compared to women who never attended
school (26.8%).Women who received antenatal care
during their pregnancy has significantly (p < 0.001)
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lower percentage of early neonatal mortality (ENM)
(10.2%) compared to women who never received antenatal
care during their pregnancy (15.6%). The study also found
significant association (p < 0.001) between receiving TT
injection and early neonatal mortality. According to the
findings of this study around 10.7% women reported early

neonatal mortality although they had received TT injec-
tion, in comparison to 14.0% women who had never re-
ceived TT injection.
In terms of place of residence, women who live in

rural areas have significantly higher (p < 0.001) early
neonatal mortality (17.2%) compared to the women liv-
ing in urban areas (13.0%).Wealth index has also statisti-
cally significant impact (p < 0.001) on early neonatal
mortality (ENM). This study found that ENM is higher
in the poorest groups (20.8%) compared to the richest
groups (10.1%) (Table 2).
Logistic regression was used to determine the effect of

antenatal care and social well-being on ENM. According to
the findings of logistic regression model, women who re-
ceived antenatal care are likely to have 18.0% lower odds of
ENM (OR= 0.82, CI = (0.71–0.95)) compared to women
who did not and this difference is statistically significant.
The odds of experiencing ENM for the respondents who
received TT injection during pregnancy is significantly
21.0% lower (OR = 0.79, CI = (0.69–0.91)) compared to un-
vaccinated respondents. This study found significant impact
of school attendance of the women on ENM compared
with women who ever attended school having 54.0%
lower odds of ENM (OR = 0.46, CI = (0.39–0.53))
compared to women who never attended school. In
terms of place of residence, the urban respondents
reported that they experienced 20.0% lower odds of
ENM (OR = 0.80, CI = (0.64–0.99) compared to rural
women. In terms of wealth quintile, woman from the
richest families are at 45.0% lower odds of experien-
cing ENM (OR = 0.55, CI = (0.42–0.72) compared to
the poorest, with the difference being statistically sig-
nificant (Table 3).

Discussion
Along with other socioeconomic factors, the antenatal
period is significantly important for the health of mother

Table 1 Socio-demographic characteristics of the respondents

Background characteristics Number of respondents (%)

Average Age of the Respondent Mean (SD) 29.72 (9.46)

Ever Attended School

Yes 37,315 (72.22)

No 14,357 (27.78)

Total 51,627 (100.00)

Received Antenatal Care

Yes 5051 (65.15)

No 2702 (34.85)

Total 7753 (100.00)

Received TT Injection

Yes 4581 (59.09)

No 3172 (40.91)

Total 7753 (100.00)

Place of Residence

Urban 8925 (17.27)

Rural 42,747 (82.73)

Total 51,672 (100.00)

Wealth Index

Poorest 11,744 (22.73)

Second 10,769 (20.84)

Middle 10,392 (20.11)

Fourth 10,118 (19.58)

Richest 8649 (16.74))

Total 51,627 (100.00)

Fig. 1 Early Neo-natal Death (%)
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and her future offspring. Child survival can be improved
by improving care during antenatal period. The present
study examined the effects of antenatal care and social
well-being on early neonatal mortality (ENM) in
Bangladesh. In this study the Bangladesh Multiple Indi-
cator Cluster Survey data was used which was con-
ducted from December 2012 to March 2013 with the
collaboration of the Bangladesh Bureau of Statistics
(BBS) and Ministry of Planning. The survey used the
multistage stratified sampling method for collecting data.
This is one of the few studies that focus on the impact
of antenatal care and social well-being on early neonatal
mortality using a large scale secondary data set.
The results of this study give an overall idea about

how proper antenatal care and social well-being can re-
duce the early neonatal mortality in Bangladesh. The
study population of this research was 15–49 years aged
group women and among these 51,627 women 44,207
were ever married and had ever given birth. Among
these ever married women, 17.0% had history of ENM in
their entire reproductive age. To find out the causes of
death this study examined several possible factors that
could contribute majorly.
The multivariate analysis has been applied to deter-

mine the effect of antenatal care and social well-being
on early neonatal mortality. Findings from logistic

regression model showed that women who received
antenatal care, compared to those who did not, experi-
enced 18.0% lower odds of early neonatal mortality;
similar findings have been reported by other researchers
[11–17]. In terms of wealth quintile, women from the
richest family are likely to have 45.0% lower odds of
ENM than their poorest counterparts. This finding is
consistent with that of other researchers [12, 17–19].
Receiving proper vaccination is an important factor to

reduce early neonatal mortality. Findings of this study
shows that odds of experiencing ENM for the respon-
dents who received TT injection during pregnancy is
significantly 21.0% lower compared to unvaccinated re-
spondents. This finding related to immunization is con-
sistent with that of other researcher [4]. Similar to other
socio-demographic factors, place of residence also cre-
ates an effect in experiencing early neonatal mortality. In
terms of place of residence, based on the findings of this
study, the urban respondents reported that they experi-
enced 20.0% lower odds of ENM compared to rural
women; similar findings have been reported by other re-
searchers [1, 20, 21].
School attendance is also a significant factor affecting

the respondents’ risk of experiencing early neonatal
mortality. This study found significant impact of school
attendance of the women on ENM with women who

Table 2 Percentage of Childhood mortality/Early stage neo-
natal mortality by different factors

Childhood mortality/ early stage neo-natal mortality

Factors Yes No P-
valueN (%) N (%)

Ever Attended School (N = 44,207)

Yes 3554 (11.76) 26,667 (88.24) 0.000

No 3750 (26.81) 10,236 (73.19)

Received Antenatal Care (N = 7753)

Yes 513 (10.16) 4538 (89.84) 0.000

No 422 (15.62) 2280 (84.38)

Received TT Injection (N = 7753)

Yes 491 (10.72) 4090 (89.28) 0.000

No 444 (14.00) 2728 (86.00)

Place of Residence (N = 44,207)

Urban 968 (13.02) 6466 (86.98) 0.000

Rural 6336 (17.23) 30,437 (82.77)

Wealth Index(N = 44,207)

Poorest 2193 (20.75) 8375 (79.25) 0.000

Second 1743 (18.61) 7625 (81.39)

Middle 1479 (16.68) 7390 (83.32)

Fourth 1184 (14.08) 7227 (85.92)

Richest 705 (10.08) 6286 (89.92)

Table 3 Odds ratios of selected explanatory variables to predict
Childhood mortality/Early stage neo-natal mortality

Predictor
variables

Childhood mortality/early stage neo-natal mortality

Odds ratio CI (p value)

Received Antenatal Care

Yes 0.82 0.71–0.95 (0.009)

No 1.00

Received TT Injection

Yes 0.79 0.69–0.91 (0.001)

No 1.00

Ever Attended School

Yes 0.46 0.39–0.53 (0.000)

No 1.00

Place of Residence

Urban 0.80 0.64–0.99 (0.050)

Rural 1.00

Wealth Index

Richest 0.55

Poorest 1.00 0.42–0.72 (0.000)

Constant 0.34

Model chi-square 205.72

p-value 0.000

N 7753
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ever attended school having 54.0% lower odds of ENM
compared to women who never attended school; this
finding related to educational attainment is consistent
with that of other researchers [1, 14, 22]. So, education
is an important factor to reduce early neonatal mortality
because having proper education will encourage all preg-
nant mothers to engage in effective health care seeking
behavior that will ultimately reduce neonatal deaths.

Conclusion
Findings of this paper suggest that women’s antenatal
care, social well-being and TT vaccination have a signifi-
cant role in lowering ENM. This study recommends that
for reducing early neonatal mortality (ENM) we should
ensure proper antenatal care during pregnancy. Another
issue is that the people who are richest and educated will
be able to prevent early neonatal mortality by taking the
necessary proper actions. So, socio-economic develop-
ment is also important to address this issue properly. If
all the measures taken sufficiently and with alacrity, it
will be possible lower ENM which will impact child
mortality favorably.

Limitations
There are several limitations of the present study, i.e. the
analysis of the study had to depend on the variables
available in the MICS 2012–2013. The issue under study
is very complicated and difficult to measure. For that,
we had to use indirect and proxy indicators to complete
the analysis. However, we were careful in constructing
proxy indicators, conducting analysis and interpretation
of the data.
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