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ABSTRACT
Objective This study is concerned with helping to improve 
the health and care of newborn babies in Bangladesh by 
exploring adverse maternal circumstances and assessing 
whether these are contributing towards low birth weight 
(LBW) in neonates.
Study designs and settings Data were drawn and 
analysed from the Bangladesh Demographic and Health 
Survey, 2014. Any association between LBW and adverse 
maternal circumstances were assessed using a Chi- 
square test with determinants of LBW identified by 
multivariate logistic regression analysis.
Participants The study is based on 4728 children 
aged below 5 years and born to women from selected 
households.
Results The rate of LBW was around 19.9% (199 per 
1000 live births) with the highest level found in the Sylhet 
region (26.2%). The rate was even higher in rural areas 
(20.8%) and among illiterate mothers (26.6%). Several 
adverse maternal circumstances of the women included 
in the survey were found to be significant for increasing 
the likelihood of giving birth to LBW babies. These 
circumstances included the women being underweight 
(adjusted odds ratio (AOR) 1.26, 95% CI 1.06 to 1.49); 
having unwanted births (AOR 1.22, 95% CI 1.03 to 1.44); 
had previous pregnancies terminated (AOR 1.28, 95% CI 
1.05 to 1.57); were victims of intimate partner violence 
(AOR 1.23, 95% CI 1.05 to 1.45) and taking antenatal 
care <4 times (AOR 1.23, 95% CI 1.03 to 1.48). Other 
important risk factors that were revealed included age 
at birth <18 years (AOR 1.42, 95% CI 1.11 to 1.83) and 
intervals between the number of births <24 months (AOR 
1.25, 95% CI 1.01 to 1.55). When taking multiple fertility 
behaviours together such as, the ages of the women at 
birth (<18 years with interval <24 months (AOR 1.26, 
95% CI 1.02 to 1.57) and birth order (>3 with interval <24 
months (AOR 1.68, 95% CI 1.18 to 2.37), then the risk of 
having LBW babies significantly increased.
Conclusion This study finds that adverse maternal 
circumstances combined with high- risk fertility behaviours 
are significantly associated with LBW in neonates. This 
situation could severely impede progress in Bangladesh 
towards achieving the sustainable development goal 
concerned with the healthcare of newborns.

INTRODUCTION
Low birth weight (LBW) is a critical 
global concern particularly in low- 
income and middle- income countries 
(LMICs).1 2 A newborn weighing less than 
2.5 kg (5.5 pounds) is classed as an LBW 
baby.3 It is one of the key underlying contrib-
utors for potentially increasing the risk of 
infant mortality, susceptibility to severe 
childhood illness1 4 and malnutrition,5 and 
can impede the future cognitive develop-
ment of the baby.6 Unfortunately, around 20 
million (15.5%) babies worldwide are born 
each year with LBW with around 96% of 
these in LMICs7 like Bangladesh. Regional 
statistics illustrate that the global burden 
of LBW is severely skewed towards South 
Asia that has the highest prevalence (28%) 
followed by sub- Saharan African coun-
tries (13%), then the Caribbean and Latin 
America (9%) and the Pacific and Eastern 
Asia (6%).3 The National Low Birth Weight 
Survey of Bangladesh reported that the prev-
alence of LBW decreased from around 36% 

Strengths and limitations of this study

 ► Analysing the nationally representative data set 
helped to provide a wide picture of society in 
Bangladesh and provided more reliable results.

 ► A limitation of the data set occurred where the low 
birth weight was recorded based on the perceptions 
of the mothers as to the size of their children at birth 
instead of their actual birth weights due to the un-
availability of official data.

 ► The study outcome and predictors were based on 
self- reporting and recall bias is commonly found 
with this type of data collection procedure.

 ► The use of secondary datasets limited our freedom 
to select variables for the analysis and perform mod-
el adjustment.
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in 2004 to 22.6% in 20151 8 providing an indication of 
improvement.

Previous studies confirm that LBW contributes signifi-
cantly to neonatal and infant mortality7 with 60%–80% 
of neonatal deaths worldwide occurring within 28 days of 
life.7 Infants with a significant LBW (<1500 g) are around 
20 times more likely to die in infancy than those born 
within normal weight limits.9 LBW is also accelerating the 
risk of mortality in later childhood and adolescence due to 
congenital malformations and perinatal factors.9 Further 
adverse health and growth problems associated with LBW 
and identified in other studies include chronic disease 
such as childhood asthma,10 attention- deficit or hyper-
activity disorder,11 post- natal growth failure,12 stunting, 
wasting and being underweight.13 These negative health 
aspects can extend into adulthood and increase the risk 
of developing chronic diseases such as cardiovascular 
disease14 15 and respiratory diseases.15 16 The importance 
of preventing LBW therefore is vital for reducing the 
mortality and morbidity risk in childhood and adulthood.

Worldwide efforts have been made to reveal the aeti-
ology and identify the risk factors of LBW but these can be 
complex and vary among regions. Previous research find-
ings from developed and developing regions suggest that 
potential risk factors for LBW include a history of prema-
ture delivery,17 maternal younger age (<18 years) and 
advanced age (>34 years) at childbirth,17 18 insufficient 
prenatal care,1 18 19 underweight mother,18 20 shorter birth 
interval,20 hard work and low nutritious food consump-
tion during pregnancy,17 antepartum haemorrhage and 
anaemia,19 hypertension disorder and diabetes during 
pregnancy.21 Various sociodemographic factors affecting 
mothers such as living in rural territories,1 illiteracy,1 18 
poor economic status1 20 and victims of any kind of inti-
mate partner violence (IPV) either physical, sexual or 
mental22 are also significantly associated with risk factors 
for LBW. Therefore, an understanding of the aetiology 
of LBW and various other factors affecting the health of 
newborns is vital for the development of effective preven-
tion programmes.

The WHO set a goal of a 30% reduction in the rate of 
LBW worldwide to be achieved by 2025 in order to meet its 
sustainable development goals (SDGs). In common with 
other countries in South Asia, the lack of a monitoring 
and surveillance system, a well- developed birth registry 
system, and quality data on birth weight in Bangladesh 
pose key challenges for the country. This study aims to 
help redress this situation. This study analysed a nation-
wide population survey to explore the prevalence of LBW 
and also assess the association of various adverse maternal 
circumstances with LBW in Bangladesh.

METHODOLOGY
Data sources and sampling procedure
This study analysed data extracted from the 2014 Bangla-
desh Demographic and Health Survey (BDHS). A detailed 
explanation of the survey has been published elsewhere23 

but briefly, it is based on a two- stage stratified sampling 
procedure where the Bangladesh Bureau of Statistics 
divided the country into several primary sampling units 
(PSUs)23 and the survey was then carried out in each of 
the seven administrative divisions of Bangladesh. In the 
first sampling stage, 600 enumeration areas (EA) were 
selected as the PSU based on a probability proportional 
to their size (207 EAs in urban areas and 393 EAs in rural 
areas). In the second stage, 30 households were selected 
in each PSU by systematic random sampling.23 Following 
this process, the BDHS identified 18 245 ever- married 
women of reproductive- age (15–49 years) from 18 000 
households. There was an overall response rate of around 
98% with 17 863 women interviewed and a wide range of 
data collected on women and their children covering a 
range of indicators including health and nutrition. The 
survey also collected data on 7886 children that were 
born to women interviewees within 5 years prior to the 
year of the survey. This study excluded 3158 individuals 
because of unavailability of data regarding birth weight or 
size. The eligible sample size for the analysis was n=4728.

Outcome variable
LBW was considered to be the main outcome variable, 
dichotomised as yes=1 (baby born with LBW) and no=0 
(otherwise). A great number of deliveries in LMICs gener-
ally, including in Bangladesh, occur at home without 
appropriate measurement of birth weight.24 The BDHS 
retrospectively gathered data on birth size based on the 
perceptions of the mothers, and questioned all women 
who had given birth within 5 years prior to the year of 
the survey. The question they were asked was: ‘was the 
baby very large, larger than average, average, smaller than 
average or very small at the time of birth?’. The reporting 
of baby size at birth as ‘very small’ or ‘smaller than average’ 
were considered useful proxies for LBW.23 24 Studies using 
other demographic and health survey data estimated that 
perceptions of mothers towards the birth weights of their 
babies were correct around 75% of the time.24 25

Explanatory variables
The sociodemographic and adverse maternal circum-
stances of mothers including being under or overweight, 
having unwanted births, IPV, previous pregnancy termi-
nations and maternal high- risk fertility behaviours were 
considered as explanatory variables of occurrence and 
non- occurrence of LBW in newborns. A complete list of 
explanatory variables is presented in table 1. The selec-
tion process for these variables followed BDHS guidelines 
and also reviews of previous literature.1 17 23 26–31

Statistical analysis
The prevalence of LBW was measured for the entire study 
population. The association between LBW and different 
sociodemographic and adverse maternal circumstances 
including high- risk fertility behaviours were assessed by χ2 
tests (set at p<0.05 level of significance). A binary logistic 
regression model was then fitted as the outcome variable 
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had binary categories, and ORs, both unadjusted and 
adjusted, were estimated in order to measure the effect 
of explanatory variables on the outcome variable. Each 
of the ORs were assessed for 95% CIs to help identify 
their levels of significance. The dataset had fewer than 

5% of missing variables. Multiple imputation techniques 
using linear regression were applied to known values 
in order to provide an estimate of the missing values.32 
This analysis was intended to ensure representativeness 
and to prevent misinterpretation or any bias.32 Place of 

Table 1 A complete list and details of explanatory variables

Variables Collected data Answer category

Sociodemographic variables     

  Maternal education* Maternal highest level of education 1=No education; 
2=Primary;
3=Secondary and above

  Residence Place of residence 1=Urban; 2=Rural

  Economic status Wealth index of the family 1=Poor; 2=Middle; 
3=Rich

  Employment status Employment status of the individuals 1=Unemployed; 
2=Employed

Adverse maternal characteristics   

  Underweight mother The nutritional status (BMI) of mother was measured and if 
BMI was less than 18.5 kg/m2 then she was underweight

0=No;
1=Yes

  Overweight/obese mother The nutritional status (BMI) of mother was measured and if 
BMI was higher than 25.0 kg/m2 then she was overweight and 
BMI was higher than 30.0 kg/m2 then she was obese

0=No;
1=Yes

  Unwanted birth The child birth was not wanted at that time 0=No;
1=Yes

  Ever had a terminated pregnancy The mother had a previous pregnancy termination history 
(abortion, miscarriage, etc)

0=No;
1=Yes

  Victim of intimate partner violence 
(IPV)

The mother who were a victim of IPV such as beaten in front of 
child, beaten by husband when refuse to intercourse or burn 
food etc

0=No;
1=Yes

  ANC <4 times The mother who had used ANC less than four times during 
pregnancy

0=No;
1=Yes

Maternal high- risk fertility behaviours†

  Maternal age at birth <18 years The mother whose age at the time of the birth was less than 
18 years

0=No;
1=Yes

  Maternal age at birth >34 years The mother whose age at the time of the birth was greater 
than 34 years

0=No;
1=Yes

  Birth interval <24 months The mother who gave birth with a birth interval of less than 24 
months

0=No;
1=Yes

  Birth order >3 The mother whose birth order was higher than 3 0=No;
1=Yes

  Maternal age at birth <18 years 
and birth interval <24 months‡

The mother whose age at the time of the birth was less than 
18 years with an interval of less than 24 months

0=No;
1=Yes

  Maternal age at birth >34 years 
and birth interval <24 months§

The mother whose age at the time of the birth was greater 
than 34 years with an interval of less than 24 months

0=No;
1=Yes

  Birth interval <24 months and 
birth order >3

The mother whose birth order was higher than 3 with interval 
of less than 24 months

0=No;
1=Yes

The analysis was restricted for children who were born within 5 years prior to the survey. High- risk fertility behaviour variables categorisation 
followed Bangladesh Demographic and Health Survey (BDHS) standard measure.
*Primary and secondary education is defined as completing grade 5 and 10, respectively.
†Followed standard BDHS measure.
‡Includes the categories ‘age at birth <18 years with birth order >3’ and ‘age at birth <18 years with interval <24 months and birth order>3’.
§Includes the categories ‘age at birth <34 years with interval <24 months’ and ‘age at birth <34 years with interval <24 months and birth order 
>3’.
ANC, antenatal care; BMI, body mass index.
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residence, education, economic status and employment 
status were used as covariates. The analysis for this study 
took into account complex survey design and sample 
weights (svy: command in Stata) and was performed 
using the computer programme Stata in Windows V.13.0.

Patient and public involvement
The BDHS 2014 questionnaires were based on the 
MEASURE DHS model questionnaires with. patients not 
directly involved in the study. The country representative 
survey was conducted in seven administrative divisions of 
Bangladesh involving women of reproductive age. Infor-
mation collected about the birth weight of the children 
was based on the perceptions of the mothers. While it was 
not possible to disseminate the study results to the survey 
participants, the results will be used by health researchers 
and policy makers.

RESULTS
Prevalence and distribution of LBW
The prevalence of LBW and its association with several 
adverse maternal circumstances are presented in table 2. 
The prevalence of LBW in newborns in Bangladesh was 
found to be at 19.9%. The geographical prevalence of 
LBW across the seven administrative regions, based on 
the 2014 BDHS dataset, is presented in figure 1 that 
shows the highest prevalence of LBW occurred in the 
Sylhet region (26.2%) while the lowest prevalence was 
found in the Rangpur region (13.5%). Prevalence was 
also noticeably higher in the Dhaka (20.9%) and Chit-
tagong (21.8%) regions.

The prevalence of LBW was observed to be significantly 
higher in rural territories (20.8%), in poor households 
(22.3%) and among uneducated mothers (26.6%). 
Several adverse maternal circumstances were signifi-
cantly related to the higher prevalence of LBW including 
underweight mothers (24.9%), women who did not have 
antenatal care (ANC) at least four times (21.6%) during 
pregnancy, unwanted births (24.6%) and mothers who 
were victims of IPV (21.0%). Similarly, the LBW preva-
lence was also observed to be remarkably higher for 
women with high- risk fertility behaviours such as aged 
<18 years at the time of birth (29.2%), and for women 
whose birth interval was <24 months (26.6%). The prev-
alence of LBW in newborns was noticeably increased if 
multiple characteristics of high- risk fertility behaviours 
were taken together. For instance, LBW in newborns 
was found among mothers aged <18 years at the time 
of childbirth with birth intervals <24 months (22.4%); 
maternal age at birth >34 years with birth interval <24 
months (27.1%) and birth order >3 with birth interval 
<24 months (24.5%).

Association of adverse maternal situations with LBW
Table 3 illustrates a logistic regression analysis that 
assessed the effect that several adverse maternal circum-
stances can have on LBW. The risk was shown to be 

Table 2 The prevalence of low birth weight and its 
association with sociodemographic risk factors, adverse 
maternal characteristics including maternal high- risk fertility 
behaviours in Bangladesh, Bangladesh Demographic and 
Health Survey 2014

Background characteristics
Low birth weight
(%, 95% CI)

P 
value

Overall 19.9 (18.5 to 21.5)

  Sociodemographic 
variables

  Residence   <0.001

    Urban 17.5 (15.1 to 20.2)

    Rural 20.8 (18.9 to 22.8)

Maternal education   <0.001

    No education 26.6 (22.2 to 31.5)

    Primary 21.1 (18.2 to 24.3)

    Secondary and above 17.7 (16.0 to 19.7)

  Economic status   <0.001

    Poor 22.3 (19.8 to 24.9)

    Middle 19.7 (15.8 to 24.3)

    Rich 17.7 (15.5 to 20.1)

  Employment status   0.683

    Unemployed 19.6 (17.7 to 21.6)

    Employed 21.1 (18.1 to 24.4)

Adverse maternal characteristics

  Underweight mother   <0.001

    No 18.4 (16.6 to 20.2)

    Yes 24.9 (21.9 to 28.1)

Overweight/obese mother   0.004

  No 20.8 (19.1 to 22.5)

  Yes 15.9 (12.9 to 19.3)

Taken ANC <4 times   <0.001

  No 16.3 (14.4 to 18.4)

  Yes 21.6 (19.6 to 23.7)

Unwanted birth   0.002

  No 19.0 (17.4 to 20.7)

  Yes 24.6 (20.9 to 26.6)

Ever had a terminated 
pregnancy

  0.096

  No 19.5 (17.9 to 21.2)

  Yes 22.8 (18.8 to 27.2)

Victim of intimate partner 
violence

  0.014

  No 19.5 (17.8 to 21.4)

  Yes 21.0 (18.6 to 23.6)

Maternal high- risk fertility behaviours

  Maternal age at birth <18 
years

  <0.001

    No 18.5 (17.0 to 20.2)

Continued
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higher in rural territories (adjusted odds ratio (AOR) 
1.22, 95% CI 1.02 to 1.46) compared with urban areas. 
Maternal education, however, was found to offer some 
protection against LBW. The likelihood of women giving 
birth to LBW babies decreased for those with primary 
(AOR 0.72, 95% CI 0.57 to 0.90) and secondary and 
above levels of education (AOR 0.57, 95% CI 0.45 to 0.73) 
compared with uneducated women. The odds of having 
an LBW baby were significantly increased for under-
weight mothers (AOR 1.26, 95% CI 1.06 to 1.49), and for 
mothers who did not use ANC at least four times (AOR 
1.23, 95% CI 1.03 to 1.48) during pregnancy compared 
with their counterparts. The risk of LBW also increased 
in the case of unwanted births (AOR 1.22, 95% CI 1.03 
to 1.44), a history of pregnancy terminations (AOR 1.28, 
95% CI 1.05 to 1.57), and victims of IPV (AOR 1.23, 
95% CI 1.05 to 1.45) compared with their counterparts. 
A young age at childbirth (<18 years) and birth inter-
vals <24 months indicated that these women had a 1.42 
times (95% CI 1.11 to 1.83) and a 1.26 times (95% CI 
1.02 to 1.57) increased risk of LBW in their newborns 

respectively, compared with women that did not have 
such risky fertility behaviour. Other risk factors could also 
have an effect on LBW such as birth order >3 with interval 
<24 months (AOR 1.68, 95% CI 1.18 to 2.37).

DISCUSSION
This study analysed a country representative sample 
size of 4728 and found that various types of sociodemo-
graphic and adverse maternal factors, including high- risk 
fertility behaviours, are significantly increasing the likeli-
hood of giving birth to an LBW child. The prevalence of 
LBW in Bangladesh was observed to be around 20% and 
the regional burden varying significantly with a very high 
prevalence in the Sylhet region and comparatively low 
prevalence in the Rangpur region. Though a significant 
reduction of the LBW rate in Bangladesh has been noted, it 
is still much higher than the global average.1 7 8 According 
to this study, the burden is comparatively higher in rural 
areas and within the illiterate community. Another study 
in a LMIC had similar findings to this study by identifying 
that illiterate and poor women had a significantly higher 
risk of giving birth to an LBW baby.33 Other research proj-
ects have found a significant association of LBW with a 
household’s economic situation, but this study did not 
discover any corroborative evidence for this particular 
finding.18 34

A well- established risk factor for giving birth to an LBW 
baby is for mothers to be underweight29 35 and this study 
corroborates earlier research findings where under-
weight mothers were found to be at higher risk than their 
counterparts.29 30 36 In underweight mothers, a deficiency 
of micronutrients and calories can impede the proper 
growth of the fetus so leading to an LBW newborn.37 
In order to reduce this risk, the importance of proper 
maternal nutrition comes to the fore and taking ANC ≥4 
times can help mitigate the incidence of LBW. The find-
ings of this study regarding the higher chance of giving 
birth to an LBW baby among mothers who used ANC <4 
times is consistent with other study results.18 38 In general, 
ANC provides the appropriate care required for both 
mother and newborn babies by addressing all forms of 
maternal health complications.25 34 38 In Ethiopia, Assefa 
et al. noted that women who did not use at least one ANC 
during pregnancy had a 1.6 times higher risk of giving 
birth to an LBW baby.34 A key challenge for reducing such 
risk is to reach those women and newborns in the greatest 
need.

Wado et al39 and Shah et al31 discovered that the risk 
of LBW in newborns was higher for unwanted births so 
supporting the findings in this study. Unwanted preg-
nancy also profoundly increases the risk of antenatal 
depression that is a crucial predictor of LBW.39 40 An 
unwanted pregnancy can cause a woman to feel anxiety, 
fear, excitement and happiness that may all fluctuate over 
the course of the pregnancy period and may cause varia-
tion in birth outcomes.31 41 The findings of this study indi-
cate there is a higher likelihood for women who had ever 

Background characteristics
Low birth weight
(%, 95% CI)

P 
value

    Yes 29.2 (25.1 to 33.7)

  Maternal age at birth >34 
years

  0.204

    No 19.5 (18.1 to 21.2)

    Yes 23.0 (19.9 to 30.9)

  Birth interval <24 months   <0.001

    No 17.9 (16.7 to 19.7)

    Yes 26.6 (23.5 to 29.8)

  Birth order >3   0.008

    No 19.3 (17.7 to 21.0)

    Yes 24.0 (20.2 to 28.3)

  Maternal age at birth <18 
years and birth interval <24 
months

  <0.001

    No 18.8 (17.3 to 20.5)

    Yes 22.4 (19.6 to 25.5)

  Maternal age at birth >34 
years and birth interval <24 
months

  0.003

    No 18.8 (17.2 to 20.5)

    Yes 27.1 (23.1 to 31.5)

  Birth order >3 and birth 
interval <24 months

  0.011

    No 19.7 (18.3 to 21.4)

    Yes 24.5 (18.0 to 32.5)

The sample was weighted. ‘No’ values for low birth weight was 
omitted from the table and calculated for row percentage.
ANC, antenatal care.

Table 2 Continued
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had a pregnancy terminated of giving birth to LBW babies 
that resonates with other research projects.27 42 However, 
contrary to these findings, Ke et al43 observed no signifi-
cant association between induced abortion and LBW for 
first- time mothers among southern Chinese women. This 
study’s findings of the high likelihood of women giving 
birth to LBW babies that had experienced any form of 
IPV, either physical or sexual, is supported by earlier 
study results.22 34 44 45 The LBW burden is much higher for 
women that experienced both physical and sexual IPV.22 
IPV can also increase the risk of unintended pregnancies 
and be responsible for pregnancy complications that can 
both lead to LBW babies.31 46 47 Unintended pregnancies 
and IPV have direct connections with chronic psychoso-
cial stress in women, that leads to a higher risk of giving 
birth to LBW babies.48

This study shows that a number of maternal high- risk 
fertility behaviours such as, young maternal age when 
giving birth (<18 years) and birth interval <24 months, 
are significantly increasing the risk of LBW in newborns49 
that has also been shown in other research projects.17 28 50 

Childbirth in adolescence is detrimental for child health 
due to maternal socioeconomic factors, immature 
behaviour and biological factors as women have compar-
atively underdeveloped reproductive systems.50 Conse-
quently, a woman of this age cluster is often unable to 
handle the complexities of pregnancy and the fetus can 
be deprived of adequate nutrition required for proper 
growth and development.50 Giving birth again within a 
short interval (<24 months) markedly increases the risk 
of women having LBW babies that is consistent with 
previous findings.20 51 52 In northern Tanzania, a retro-
spective cohort study concluded that a shorter interpreg-
nancy interval (<24 months) was 1.61 times more likely 
to increase the risk of giving birth to an LBW infant 
compared with an interpregnancy interval of 24–36 
months.51 Among those women with a shorter inter-
pregnancy interval, the depletion of iron and folic acid 
is observed that is related to an increased risk of foetal 
growth restriction.53 The risks of giving birth to an LBW 
baby is further increased if multiple high- risk behaviours 
are considered together. For example, if a woman gives 

Figure 1 Geographical prevalence (%, 95% CI) of low birth weight according to seven administrative divisions in Bangladesh 
(using data Bangladesh Demographic and Health Survey 2014).
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Table 3 UOR and AOR to measure the association size of adverse maternal characteristics on newborn’s low birth weight in 
Bangladesh, Bangladesh Demographic and Health Survey 2014

Background characteristics

Low birth weight

UOR (95% CI) AOR (95% CI)

Sociodemographic variables

  Residence

    Urban(RC) 1.00 1.00

    Rural 1.34 (1.16 to 1.61)‡ 1.22 (1.02 to 1.46)*

  Maternal education

    No education(RC) 1.00 1.00

    Primary 0.73 (0.59 to 0.90)† 0.72 (0.57 to 0.90)†

    Secondary and above 0.54 (0.44 to 0.66)‡ 0.57 (0.45 to 0.73)‡

  Economic status

    Poor(RC) 1.00 1.00

    Middle 0.87 (0.71 to 1.06) 1.03 (0.84 to 1.26)

    Rich 0.68 (0.58 to 0.80)‡ 0.97 (0.79 to 1.18)

  Employment status

    Unemployed(RC) 1.00 1.00

    Employed 1.04 (0.88 to 1.23) 1.02 (0.86 to 1.21)

Adverse maternal characteristics

  Underweight mother

    No(RC) 1.00 1.00

    Yes 1.48 (1.25 to 1.72)‡ 1.26 (1.06 to 1.49)†

  Overweight/obese mother

    No(RC) 1.00 1.00

    Yes 0.74 (0.61 to 0.91)† 0.98 (0.78 to 1.23)

  Taken ANC <4 times

    No(RC) 1.00 1.00

    Yes 1.44 (1.23 to 1.70)‡ 1.23 (1.03 to 1.48)*

  Unwanted birth

    No(RC) 1.00 1.00

    Yes 1.29 (1.10 to 1.51)† 1.22 (1.03 to 1.44)*

  Ever had a terminated pregnancy

    No(RC) 1.00 1.00

    Yes 1.18 (0.97 to 1.43) 1.28 (1.05 to 1.57)†

  Victim of intimate partner violence

    No(RC) 1.00 1.00

    Yes 1.22 (1.04 to 1.42)† 1.23 (1.05 to 1.45)*

Maternal high- risk fertility behaviours

  Maternal age at birth <18 years

    No(RC) 1.00 1.00

    Yes 1.81 (1.50 to 2.19)‡ 1.42 (1.11 to 1.83)†

  Maternal age at birth >34 years

    No(RC) 1.00 1.00

    Yes 1.23 (0.89 to 1.71) 0.93 (0.63 to 1.39)

  Birth interval <24 months

    No(RC) 1.00 1.00

Continued

 on O
ctober 27, 2020 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2019-036162 on 27 O

ctober 2020. D
ow

nloaded from
 

http://bmjopen.bmj.com/


8 Khan MMA, et al. BMJ Open 2020;10:e036162. doi:10.1136/bmjopen-2019-036162

Open access 

birth during adolescence (<18 years) with a shorter birth 
interval (<24 months), then it is highly likely that the 
newborn will have a LBW. A similar risk was observed 
for a maternal higher birth order (>3) compared with a 
lower birth interval. It can be concluded, therefore, that 
maternal high- risk fertility behaviours are significantly 
associated with women giving birth to LBW babies.

Strengths and limitations of the study
The strengths of this study include the use of nation-
ally representative data involving a large sample size 
that enabled the study to show reliable and precise 
results. In addition, the 2014 BDHS used a globally stan-
dardised method that enabled the results of this study 
to be compared with research in other countries that 
used a similar methodology. The study analysis took into 
account the complex survey design and sample weights 
that helped to provide greater accuracy in representing 
the country. However, some important limitations of this 
study should be mentioned. The measurement of LBW 
was defined by using a mother’s perception of the size 
of their child at birth instead of the actual birth weight 
due to the unavailability of official data. This therefore 
meant that under- reporting was likely as many mothers 
could only remember if LBW was a factor if the newborn 
was very small in size. In addition, the study outcome 
and predictors were based on self- reporting and past 
events were related through the recall method. Data 
collected through these methods mean that recall bias is 
common. The cross- sectional nature of the 2014 BDHS 
data did not allow for any causal inferences to be drawn 
between outcome variables and predictors and the use 

of secondary data limits the analysis in variable selection. 
For example, preterm birth is responsible for a large no. 
of LBW babies, but the dataset had no information about 
gestational age.

CONCLUSION
The high prevalence of LBW indicates a serious health 
hazard for newborn babies in Bangladesh. This study 
has explored the risk factors that may increase the prev-
alence of LBW in newborns and can be used as a basis 
for developing prevention strategies. This study also 
suggests that several socio- demographic and adverse 
maternal circumstances along with multiple high- risk 
fertility behaviours may impact on a newborn baby’s birth 
weight thereby increasing the risk of LBW. These find-
ings highlight the vital importance of early screening and 
interventions targeted at all women. This study recom-
mends that policymakers and public health authorities 
address these adverse maternal factors when designing 
prevention interventions to reduce LBW in newborns. In 
this regard, reproductive health promotion programmes 
among targeted individuals could be introduced to help 
in limiting adverse factors as well as LBW. In conclusion, 
adverse maternal circumstances can impede progress 
towards achieving the SDG target regarding newborn 
healthcare. There is no doubt that a continued effort for 
reducing the LBW prevalence in Bangladesh is of para-
mount importance.
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