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AbstrAct: The tribal population (8.6%) is vulnerable to neonatal mortality and morbidity in India. Birth 
weight is an important decisive factor for most neonatal survival and postnatal development. The present 
study aims to compare the prevalence and associations of certain socio-economic, demographic, and 
lifestyle variables with low birth weight (LBW) among tribal and non-tribal populations in India. The 
present investigation utilized retrospective data of the National Family Health Survey (NFHS-4, 2015–
16) among tribal (N=26635) and non-tribal (N=142162) populations in India. Birth weight variation 
of the newborn was categorized into LBW (<2500 gm) and NBW (≥2500 gm). ANOVA, chi-square (χ2) 
analysis, and binary logistic regression (BLR) were applied using SPSS (version 16.0). The prevalence of 
LBW was higher in non-tribal (17.2%) than tribal (13.5%), and the population-specific birth weight was 
significantly higher in tribal than non-tribal population (p<0.01). Higher tribal population concentration 
(47.0%)  areas has a lower (7.4%) prevalence of LBW in the northeast zone, whereas greater non-tribal 
population concentration (27.1%) areas was found higher in the central zone (19.2%). The BLR analysis 
showed that rural habitat, lower educational attainment, lack of own sanitary toilet facility, a lower wealth 
index, absence of electricity, high pollutant fuel exposure, Hindu and Muslim religion, elevated maternal 
age at first birth, maternal anemia as well as home delivery of newborn have greater odds for LBW (p<0.05). 
In India, tribal populations are vulnerable and marginalised; their birth weight is significantly higher than 
that of non-tribals, and they have a lower prevalence of LBW and higher female birth rates. Mother’s socio-
economic status and perceptions towards hygiene and better lifestyles acquired by educational upliftment 
positively affect the birth weight of the newborn in both the tribal and non-tribal population in India.
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Introduction

Birth weight is the most decisive single 
most factor associated with perinatal, 
postnatal and neonatal mortality in sev-
eral developing countries. It has a  long-
term negative impact on neonate’s sur-
vival, physical growth and development, 
health status, anthropometric parame-
ters and cognitive development during 
childhood to adulthood (Mondal, Dey, 
Sen 2018; Khan, Mozumdar, Kaur 2020). 
The birth weight is defined as the first 
weight of the newborn, which is clas-
sified as Normal birth weight (NBW) 
≥2500 gm, and Low birth weight (LBW) 
<2500 gm (WHO 2004). The LBW en-
counters due to intrauterine growth re-
tardation, preterm deliveries and growth 
retardation are attributed to mortality, 
morbidity, environment conditions, ma-
ternal characteristics and health status, 
poverty, social-demographic disparities 
and economic burden among vulnera-
ble segments of the population (Metgud, 
Naik, Mallapur 2012; Talie, Taddele, 
Alemayehu 2019). Although, the preva-
lence of LBW has declined over the past 
decade, it is still considered as one of the 
major public health problems in India, 
where a sizable number of research stud-
ies have reported the population-specific 
prevalence of LBW (ranged between 10% 
to 56%) (Sen, Roy, Mondal 2010; Raviku-
mar, Rajeshkannan 2016; Toshniwal et 
al. 2017; Dey, Mondal, Dasgupta 2019; 
Khan, Mozumdar, Kaur 2020). The pop-
ulation-specific birth weight variation 
has been a prime concern that has been 
significantly influenced by certain deter-
minant factors including parental genetic 
(Lunde et al. 2007; Mallia et al. 2017), 
maternal anthropometrics and nutrition-
al status (Papazian et al. 2017; Azcorra 
and Mendez 2018), demographic condi-

tion (Haldre et al. 2007; Schempf et al. 
2007), socio-economic status (Olson et 
al. 2010; Martinson, Reichman 2016), 
lifestyle factors (Abraham et al. 2017; 
Kataoka et al. 2018) and seasonal vari-
ations (Mondal, Dey, Sen 2018; Zhang, 
Yu, Wang 2017).

In the present globalized and ever-  
-changing world, the tribal populations 
are also facing difficulties to sustain 
a strategic distance from its impact in In-
dia. These populations have experienced 
significant socio-economic, demograph-
ic and epidemiological transitions that 
directly or indirectly affect their health 
status, nutrition and disease outcomes 
(Kumar, Pathak, Ruikar 2020; Bharali, 
Mondal 2021). As per Census (2011), 
a total of 8.6% population belongs to vari-
ous tribal communities dispersed over 30 
states and 6 union territories across In-
dia. The tribal populations has remained 
isolated from the mainland development 
activities to a greater extent compared to 
non-tribal community; often living in dis-
tant, hilly and forest areas. However, ow-
ing to their unique cultural practices and 
ethnic distinctions, these populations 
have always been focused on population 
investigations (Kshatriya, Acharya 2016; 
Singh et al. 2020). The tribal popula-
tions have a rich ethno-medicine knowl-
edge and strictly follow their traditional 
practices. Presently, in spite of coexist-
ing with other non-tribal communities, 
the tribal populations are still following 
their inherited traditional knowledge for 
their livelihood (Ministry of Tribal Affairs 
2018; Narain 2019). The prevalence of 
poverty and inaccessibility of healthcare 
facilities make the tribal populations ex-
ceptionally vulnerable in terms of health 
status, maternal morbidity and mortality, 
nutritional status and poor reproductive 
outcomes (Moosan et al. 2019; Das et al. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mallia%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28326758
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2020; Bharali, Mondal 2021). Moreover, 
the health status of indigenous or tribal 
population provides important insight in 
terms of implementation of appropriate 
public health strategies to the concerned 
population. National Family Health Sur-
vey -4 (2015–16) reported that the child 
mortality (<5 years) was 57.2 per 1000 
live births among the tribal population, 
significantly higher as compared to 38.5 
per 1000 live births among non-tribal 
populations. The infant mortality rate 
was 44.4 per 1000 live births while oth-
ers of 32.1 per 1000 live births in India 
(IIPS 2017; Ministry of Health & Fami-
ly Welfare and Ministry of Tribal Affairs 
2018). The tribal newborns have 19.0% 
greater risks of neonatal morbidity and 
45.0% higher chance of post-neonatal 
morbidity compared to non-tribal new-
borns in India (Anderson et al. 2016). 
Several researchers have reported that 
majority of the tribal populations are suf-
fering from a high disease burden which 
includes communicable and non-com-
municable disease, poor reproductive 
outcomes, mental health, malnutrition 
(both overweight-obesity and undernu-
trition) and poor health-seeking behav-
iours in the population (Kshatriya, Acha-
rya 2016; Kumar, Pathak, Ruikar 2020; 
Bharali, Mondal 2021). Maternal health-
care service utilization, antenatal care, 
immunizations services and healthcare 
delivery were significantly lower among 
tribal than non-tribal population due 
to the lack of education, awareness and 
lack of transportation facilities in India 
(NFHS-4 2015–16; IIPS 2017; Ministry 
of Health & Family Welfare and Minis-
try of Tribal Affairs 2018; Bharali, Mon-
dal 2021). Recent investigations have 
shown a  large birth weight variations 
(i.e., LBW) among numerous tribal pop-
ulations across India (Thakre et al. 2018; 

Narwade, More 2018). The prevalence 
of LBW has shown multiple causes and 
manifestations, and reducing such mag-
nitude has been recognized as a  public 
health priority, as population-specific, 
systematic and comprehensive strategies 
are necessary for the target population. 
Moreover, the population-specific inves-
tigations are necessary to understand and 
identify the possible association between 
determinant variables. This, in turn, re-
quires a special attention to the research-
er due to estimating the magnitude, 
ethnic variations and possible mecha-
nism of a biological variable (i.e., LBW). 
The present study attempts to compare 
the prevalence of LBW among the tribal 
and non-tribal populations in India and 
ascertain the associations of socio-eco-
nomic, demographic and lifestyle var-
iables with newborn’s birth weight in 
India. The findings of the present inves-
tigation are essential to implementation 
of appropriate intervention strategies in 
order to improve the overall health sta-
tus, socio-economic conditions, related 
to specific reproductive outcomes (e.g., 
LBW) among the vulnerable segment of 
populations.

Material and methods

The present cross-sectional investigation 
was carried out utilising the secondary 
data from the National Family Health 
Survey (NFHS-4, 2015–16) undertaken 
by the International Institute for Popu-
lation Sciences (IIPS), Mumbai, India. 
This study sample consists of 259627 
birth weight data from a  total of thirty 
states and six Union Territories of India. 
The sample included 168797 neonates 
were analysed in the present investiga-
tion, where a total of 142162 and 26635 
of the neonates belonged to various 
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non-tribal and tribal populations, respec-
tively. It is to be mentioned that the de-
crease in analysed sample size was due to 
the elimination of outlying observations 
along with twin or multiple births and 
‘not adjure resident’ (not present during 
data collection).

Variables
The dependent variable was birth weight 
variation of the newborn and was cate-
gorized into LBW (<2500 gm) and NBW 
(≥2500 gm) (WHO, 2011). The birth 
weight ranges are selected from 1500–
4500 gm as extreme LBW (<1500 gm), 
and extreme overweight (>4500 g) new-
borns were excluded from employing 
outliers. The independent variables were 
the type of place of residence (rural, ur-
ban), religion (Hindu, Muslim, Other), 
age of respondent at 1st birth (≤19 years, 
20–29 years, ≥30 years), level of anaemia 
(severe, moderate, mild, not anaemic), 
level of mother’s education (illiterate, 
primary, secondary, higher), presence of 
electricity (yes, no), type of toilet facili-
ty (sanitary, not sanitary), toilet facili-
ties shared with other households (yes, 
no), type of cooking fuel (high pollut-
ant, low pollutant), sex of child (male, 
female), place of delivery (home, insti-
tution), family wealth index (poorest, 
poorer, middle, richer, richest) and zone 
(central, east, north, north-east, south, 
west). High pollutant fuel group consists 
of kerosene, coal, lignite, charcoal, wood, 
straw, shrubs, grass, agricultural crop, 
animal dung and others, whereas low 
pollutant fuel group consists of electric-
ity, Liquified Petroleum Gas (LPG), nat-
ural gas and biogas. A total of 30 Indian 
states and union territories were divided 
into six zones/regions as per NFHS cate-
gorization. The wealth index was meas-
ured on household assets and facilities. 

Households were given scores based on 
the number and kinds of consumer goods 
they owned, ranging from a television to 
a  bicycle or car, and housing character-
istics such as the source of drinking wa-
ter, toilet facilities and flooring materials. 
These scores were derived using principal 
component analysis. The calculation of 
the wealth index was done by the IIPS 
itself and was contained in the data sup-
plied. In case of sharing of toilet facility, 
those who have no toilet facility exclud-
ed from the overall data set. Therefore, 
a total of 70317 cases are not included, 
and a total of 5% (821) data on maternal 
anaemia was also found to be missing 
from the dataset.

Statistical Analysis 
The statistical analyses were conducted 
using the Statistical Package of Social 
Sciences (SPSS, version 16.0). Data were 
divided into two sub-groups, i.e. tribe 
and non-tribe, all the data mentioned as 
scheduled tribes were clustered in Tribe 
groups and the remaining populations 
were accumulated into the non-tribe 
community. The frequency distribution 
was depicted in terms of descriptive sta-
tistics (mean and standard deviation). 
The mean comparisons of birth weight 
between the sexes (male and female) and 
the populations (tribal and non-tribal) 
were analysed using One-Way Analysis 
of Variance (ANOVA). The chi-square 
(χ2) analysis was performed to assess the 
significant prevalence of LBW among 
newborns. The binary logistic regression 
(BLR) analysis was carried out to deter-
mine the simultaneous effects of covari-
ates on the dependent variable (i.e. LBW). 
The dependent variables were dichoto-
mous in nature and entered in the BLR 
analysis, where newborns with LBW were 
coded as ‘0’ and NBW as ‘1’. A p-value of 
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<0.05 was considered being significant, 
and 95% Confidence Interval (CI) was 
used to determine the strength of associa-
tion between independent and dependent 
variables in separate population-specific 
regression analysis. Similarly, the inde-
pendent variables were entered as a set of 
dummy variables and odds were obtained 
by comparing the reference category. The 
reference categories for the independent 
variables were ‘urban’ residence, ‘Other’ 
religion, ‘≥30’ years age of respondent at 
1st birth, ‘non-anaemic’, ‘higher’ educa-
tional status, presence of ‘electricity’ and 
‘sanitary toilet facility’, ‘own’ toilet, ‘low 
pollutant’ cooking fuel, ‘richest’ wealth 
index, ‘male’ child, ‘institutional’ deliv-
ery and ‘West’ zone of India.

Results 

A total 168797 birth records were select-
ed, of which 26635 (15.8%) and 142162 
(84.2%) were tribal and non-tribal, re-
spectively. However, while the overall 
prevalence of LBW was 16.6%, the tribal 
population was 13.5% and the non-trib-
al group had 17.2% LBW neonates inde-
pendently. The results of ANOVA showed 
that, the population specific mean dif-
ference was significantly higher among 
tribal population (2919.23±539.299 
gm over 2809.30±540.480 gm), and 
sex-specific mean difference was lower 
among male children (2855.16±547.149 

gm over 2794.99±533.970 gm), though 
in both population the mean birth weight 
was lower in case of girl child (Table 1). 

Descriptive analysis of independent 
variables among Tribal and Non-tribal 

communities

The descriptive statistics of newborn’s 
birth weight and maternal variables are 
presented in (Table 2). The prevalence of 
girl child is higher among tribes (51.5% 
over 47.2%) and in both communities’ 
girls have a  greater prevalence of LBW. 
In the study population, the tribes have 
maximum numbers of Hindus (53.0%), 
followed by the ‘other’ religious group 
(47.6%) and very nominal frequency of 
Muslims (2.6%), though Muslims have 
17.5% LBW babies nearer to the Hindus 
(18.7%). On the other hand, the distribu-
tion of population according to religious 
belief widely ranged from Hindus (82.2%), 
Muslims (12.9%) and others (5.3%) but 
the prevalence of LBW newborns was 
not very much dispersed among the var-
ious religious groups i.e. Hindu (17.4%), 
Muslims (16.5%) and others (16.0%) 
among non-tribal populations. The ear-
ly age of first child birth i.e., teenager 
mothers (≤19 years) having maximum 
(14.7%) number of LBW followed by the 
age groups 20–29 years (13.1%) and el-
derly (10.4%) mothers, though among 
the non-tribal group the elderly (18.1%) 

Table 1. Descriptive statistics and mean differences of newborn’s birth weight among tribal and non-tribal 
population in India 

Variables Tribe Non-tribe F-value P-value

Birth weight LBW
NBW

2044.88±237.099
3055.96±435.066

2010.15±245.933
2975.25±424.336

63.167
691.151

<0.001
<0.001

Sex Female
Male

2886.03±524.589
2950.46±550.979

2777.46±533.982
2837.74±544.651

95.275
442.089

<0.001
<0.001
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mothers having maximum numbers of 
LBW followed by teenager mothers i.e. 
≤19 years (17.4%) among the tribal pop-
ulation. Zone wise distribution of birth 
weight differed considerably between the 
tribe and non-tribe communities. The 
tribal population was highly concentrat-
ed with a  minimum LBW prevalence 
(7.4%) to the North east (47.2%), while 
the LBW level to the North and West 
region was highest (21.0%) whereas the 
overall tribal population was 7.5% and 
7.9% respectively. The non-tribal popula-
tion, on the other hand, had the highest 
LBW prevalence (19.2%) and population 
concentration (27.1%) in Central region 
and the lowest LBW prevalence (13.1%), 
and population concentration (6.4%) in 
the North east region.

BLR analysis of independent variables 
among tribal population

In BLR analysis, all the independent var-
iables had significant association with 
the prevalence of LBW (p<0.05). Rural 
population had greater chance (odds: 
1.814; 95% CI: 1.634–2.013; p<0.001) 
of having LBW new-born. There was 
a clear indication that the Hindus having 
the highest odds (odds: 2.741; 95% CI: 
2.534–2.964; p<0.001), followed by the 
Muslims (odds: 2.537; 95% CI: 2.055–
3.133; p<0.001). Additionally, mother’s 
age at first pregnancy between 20–29 
years (odds: 1.145; 95% CI: 1.064–1.232; 
p<0.05) and ≥30 years (odds: 1.493; 
95% CI: 1.233–1.807; p<0.05) had high-
er odds of having LBW. Severe (odds: 
2.307; 95% CI: 1.713–3.106; p<0.001) 
and even moderate level (odds: 1.516; 
95% CI: 1.364–1.685; p<0.001) of anae-
mic mothers have higher odds. Women 
who were non-educated (odds: 2.715; 
95% CI: 2.262–3.259; p<0.001) exhibit-

ed a higher odds value than those with 
primary education (odds: 1.906; 95% 
CI: 1.572–2.312; p<0.001). The results 
further showed that absence of electric-
ity (odds: 1.410; 95% CI: 1.271-1.563; 
p<0.001), having shared (odds: 1.207; 
95% CI: 1.035–1.408; p<0.001) and 
no sanitary toilet (odds: 1.938; 95% CI: 
1.796–2.091; p<0.001), high pollutant 
fuel users (odds: 1.930; 95% CI: 1.755–
2.122; p<0.001), female child (odds: 
1.115; 95% CI: 1.039-1.196; p<0.001) 
and home delivery (odds: 1.151; 95% 
CI: 1.049–1.264; p<0.001) had highly 
significant effects on the birth weight of 
newborn. Decrease in wealth index indi-
cates an increased odd of having LBW.

BLR analysis of independent variables 
among non-tribal population

In BLR analysis, among the non-tribes, 
no significant association was found 
among the rural people with the preva-
lence of LBW (p>0.05) though higher 
odds are found among rural population 
(odds: 1.024; 95% CI: 0.993–1.056; 
p<0.001). Women faithful to Hindu 
(odds: 1.104; 95% CI: 1.037–1.176; 
p<0.001) and Muslim (odds: 1.037; 
95% CI: 0.965–1.116; p<0.001) religion 
having significantly higher odds of being 
LBW babies. The results further showed 
that age at first pregnancy between 20–29 
years (odds: 1.073; 95% CI: 1.042–1.105; 
p<0.05) had higher and age at first preg-
nancy ≥30 years (odds: 0.981; 95% CI: 
0.901–1.067; p<0.05) had lower odds 
of having LBW. Moreover severe anae-
mic level (odds: 1.399; 95% CI: 1.219–
1.605; p<0.001), no education (odds: 
1.456; 95% CI: 1.384–1.533; p<0.001), 
primary education (odds: 1.466; 95% 
CI: 1.385–1.551; p<0.001), absence of 
electricity (odds: 1.054; 95% CI: 1.008–
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1.102; p<0.001), sharing (odds: 1.157; 
95% CI: 1.104–1.212; p<0.001) and 
without sanitary toilet (odds: 1.090; 
95% CI: 1.060–1.120; p<0.001), high 
pollutant fuel (odds: 1.157; 95% CI: 
1.124–1.191; p<0.001), lesser wealth in-
dex (odds: 1.289; 95% CI: 1.231–1.349; 
p<0.001), female child (odds: 1.177; 95% 
CI: 1.145–1.210; p<0.001), home deliv-
ery (odds: 1.223; 95% CI: 1.161–1.288; 
p<0.001) and North-east zone (odds: 
1.448; 95% CI: 1.342–1.563; p<0.001) 
had highly significant effects on the birth 
weight of a new born (Table 2). 

Discussion

The prevalence of LBW is one of the most 
significant measures of reproductive out-
comes of intrauterine growth retardation, 
and determines the risks of mortality, 
morbidity and inadequate development 
and overall survival of newborns (Sen, 
Roy, Mondal 2010; Dey, Mondal, Das-
gupta 2019; Khan, Mozumdar, Kaur 
2020). The present investigation re-
ports the existence of the newborn’s 
birth weight variations among tribal and 
non-tribals populations in India, utiliz-
ing NFHS-4 data (2015–2016) (Table 1). 
The prevalence of LBW was significantly 
higher among the non-tribal groups than 
the tribal populations (p<0.001). Simi-
larly, the mean birth weight was signifi-
cantly higher among tribal than non-trib-
al populations (p<0.01) (Table 1). The 
sex-specific mean LBW was higher 
among females than males in both trib-
al and non-tribal populations (p<0.05). 
The overall prevalence of LBW was ob-
served to be 13.5% and 17.2% among 
tribal and non-tribal populations, in In-
dia utilizing NFHS-4 (2015–16), respec-
tively (Table 2). Interestingly, the present 
investigation showed that regions with 

a  higher concentration of tribal popu-
lations had a  lower prevalence of LBW, 
and higher magnitude of LBW observed 
among the non-tribal population in In-
dia. Thus, present study suggests that 
a lower prevalence of LBW among tribal 
than the non-tribal population in India, 
is attributed to community unity and 
rich indigenous knowledge, tradition-
al healthcare practices, ethnomedicine 
use and cultural practices in population 
(Narwade, More 2018; Pushpangadan, 
George 2010).

Several researchers have reported 
that aside from the health concern, LBW 
is a  socio-economic burden due to so-
cio-economic inequality (Borah, Agar-
walla 2016; Patale, Masare, Bansode 
2018). They argue that an improvement 
in socio-economic status can provide 
better facilities such as nutritious food, 
electricity, appropriate sanitary facilities, 
improved education, which may act as 
a  safeguard to the attainment of appro-
priate newborn’s birth weight for future 
generations. Therefore, the wealth index 
is strongly associated with the LBW prev-
alence, which has lower odds of being 
LBW in the higher ranges of wealth in-
dices (Table 3). The advent of electrici-
ty appears to be related to development 
and modernity, with the acquisition of 
lights and improvement as well as the 
better use of time and staying connected 
with the outside world on electronic me-
dia by another. It can be confirmed that 
electricity’s presence does not influence 
the imminent newborn’s birth weight 
directly, but influences with major deter-
minants may be found very powerful to 
describe the biological outcome in a pop-
ulation. Tshotetsi et al. (2019) have re-
ported that the absence of electricity in-
dependently increased the odds of being 
LBW in the South African population.  

https://www.researchgate.net/scientific-contributions/P-Pushpangadan-48726121?_sg%5B0%5D=CWR8XAZuePWfVKh7aWGtmBIQEnYIQWXskiz3fRfzvEt_LRJUI4q-6FxVlOuuPZsQ-6eDBVs.fV0GUmh26ojONLTQsOlGK9Llz5mrbXvDXL-mIRjrl77amXs8Sp1aDaaSg60gQn7iNM1c6EPft0t4gfIoh-52Vg&_sg%5B1%5D=5F0-fi_LryqrBj-GrbZKA2e5c2FRA4fFkb3f9R3KTVyG1A6F3bkHi6QjTaGnmNZYg7LdpW8.CyD_swIz6GmyrZnmm75ymnQ2iYTIijYMUqcIFwO2eO4cypy7DM53dfYH2E798ccfkh9vJ0rl-_hXTcYPrRn_OA


116 Sima Dey, Nitish Mondal, Kaushik Bose
Ta

bl
e 

3.
 B

in
ar

y 
lo

gi
st

ic
 r

eg
re

ss
io

n 
an

al
ys

is
 a

nd
 a

ss
oc

ia
ti

on
 o

f 
so

ci
o-

ec
on

om
ic

, 
de

m
og

ra
ph

ic
, 

lif
es

ty
le

 v
ar

ia
bl

es
 a

nd
 L

BW
 a

m
on

g 
tr

ib
al

 a
nd

 n
on

-t
ri

ba
l 

po
pu

la
ti

on
 in

 I
nd

ia
 

VA
R

IA
BL

ES
C

AT
EG

O
RY

T
R

IB
E

N
O

N
T

R
IB

E 

(B
)

SE
Ex

p 
(B

) 
od

ds
95

%
 C

I 
of

 
O

D
D

s
R

2
P 

va
lu

e
(B

)
SE

Ex
p 

(B
) 

od
ds

95
%

 C
I 

of
 

O
D

D
s

R
2

P 
va

lu
e

Ty
pe

 o
f 

re
si

de
nc

e 
R

ur
al

0.
59

5
0.

05
3

1.
81

4
1.

63
4 

-2
.0

13
0.

01
0

<
0.

00
1

0.
02

4
0.

01
6

1.
02

4
0.

99
3-

1.
05

6
<

0.
00

1
0.

13
1

U
rb

an
 (R

)
-

-
-

-
-

-
-

-

R
el

ig
io

n
H

in
du

1.
00

8
0.

04
0

2.
74

1
2.

53
4-

2.
96

4
0.

04
8

<
0.

00
1

0.
09

9
0.

03
2

1.
10

4
1.

03
7-

1.
17

6
<

0.
00

1
<

0.
00

1

M
us

lim
0.

93
1

0.
10

8
2.

53
7

2.
05

5-
3.

13
3

0.
03

7
0.

03
7

1.
03

7
0.

96
5-

1.
11

6

O
th

er
s 

(R
)

-
-

-
-

-
-

-
-

A
ge

 o
f 

re
sp

on
de

nt
 

at
 1

st
 b

ir
th

≤1
9 

(R
)

0.
00

2
<

0.
00

1
<

0.
00

1
<

0.
00

1

20
-2

9
0.

13
6

0.
03

7
1.

14
5

1.
06

4-
1.

23
2

0.
07

1
0.

01
5

1.
07

3
1.

04
2-

1.
10

5

≥3
0 

0.
40

1
0.

09
7

1.
49

3
1.

23
3-

1.
80

7
-0

.0
2

0.
04

3
0.

98
1

0.
90

1-
1.

06
7

A
ne

m
ia

 
le

ve
l #

Se
ve

re
0.

83
6

0.
15

2
2.

30
7

1.
71

3-
3.

10
6

0.
00

8
<

0.
00

1
0.

33
5

0.
07

0
1.

39
9

1.
21

9-
1.

60
5

0.
00

1
<

0.
00

1

M
od

er
at

e
0.

41
6

0.
05

4
1.

51
6

1.
36

4-
1.

68
5

0.
14

9
0.

02
1

1.
16

1
1.

11
3-

1.
21

0

M
ild

0.
35

4
0.

04
0

1.
42

4
1.

31
8-

1.
53

9
0.

04
5

0.
01

5
1.

04
6

1.
01

5-
1.

07
8

N
ot

 a
ne

m
ic

 
(R

)
-

-
-

-
-

-
-

-

H
ig

he
st

 
ed

uc
at

io
na

l 
le

ve
l

N
o 

ed
uc

at
io

n
0.

99
9

0.
09

3
2.

71
5

2.
26

2-
3.

25
9

0.
02

0
<

0.
00

1
0.

37
6

0.
02

6
1.

45
6

1.
38

4-
1.

53
3

0.
00

3
<

0.
00

1

Pr
im

ar
y

0.
64

5
0.

09
8

1.
90

6
1.

57
2-

2.
31

2
0.

38
2

0.
02

9
1.

46
6

1.
38

5-
1.

55
1

Se
co

nd
ar

y
0.

36
7

0.
09

2
1.

44
3

1.
20

5-
1.

72
9

0.
24

0
0.

02
4

1.
27

2
1.

21
3-

1.
33

3

H
ig

he
r(

R
)

-
-

-
-

-
-

-
-

H
ou

se
ho

ld
 

ha
s:

 
el

ec
tr

ic
it

y

N
o

0.
34

3
0.

05
3

1.
41

0
1.

27
1-

1.
56

3
0.

00
3

<
0.

00
1

0.
05

3
0.

02
3

1.
05

4
1.

00
8-

1.
10

2
<

0.
00

1
0.

02
0

Ye
s 

(R
)

-
-

-
-

-
-

-
-



Ethnic variation in birth weight in India 117
Ty

pe
 o

f 
to

ile
t 

fa
ci

lit
y

N
on

-
sa

ni
ta

ry
0.

66
2

0.
03

9
1.

93
8

1.
79

6-
2.

09
1

0.
02

1
<

0.
00

1
0.

08
6

0.
01

4
1.

09
0

1.
06

0-
1.

12
0

<
0.

00
1

<
0.

00
1

Sa
ni

ta
ry

 (R
)

-
-

-
-

-
-

-
-

Sh
ar

ed
 

To
ile

t 
fa

ci
lit

ie
s 

#
#

Ye
s

0.
18

9
0.

07
8

1.
20

7
1.

03
5-

1.
40

8
0.

00
1

0.
01

6
0.

14
5

0.
02

4
1.

15
7

1.
10

4-
1.

21
2

0.
00

1
<

0.
00

1

N
o 

(R
)

-
-

-
-

Ty
pe

 o
f 

co
ok

in
g 

fu
el

H
ig

h 
po

llu
ta

nt
0.

65
7

0.
04

8
1.

93
0

1.
75

5-
2.

12
2

0.
01

4
<

0.
00

1
0.

14
6

0.
01

5
1.

15
7

1.
12

4-
1.

19
1

0.
00

1
<

0.
00

1

Lo
w

 
po

llu
ta

nt
 (R

)
-

-
-

-
-

-
-

-

W
ea

lt
h 

in
de

x
Po

or
es

t
1.

07
8

0.
08

8
2.

94
0

2.
47

6-
3.

49
0

0.
02

5
<

0.
00

1
0.

25
4

0.
02

4
1.

28
9

1.
23

1-
1.

34
9

0.
00

2
<

0.
00

1

Po
or

er
0.

67
5

0.
09

0
1.

96
4

1.
64

6-
2.

34
4

0.
23

2
0.

02
3

1.
26

1
1.

20
6-

1.
31

9

M
id

dl
e

0.
51

5
0.

09
3

1.
67

4
1.

39
6-

2.
00

7
0.

18
0

0.
02

3
1.

19
7

1.
14

4-
1.

25
2

R
ic

he
r

0.
16

5
0.

10
1

1.
17

9
0.

96
8-

1.
43

8
0.

15
6

0.
02

3
1.

16
9

1.
11

7-
1.

22
4

R
ic

he
st

 (R
)

-
-

-
-

-
-

-
-

Se
x 

of
 c

hi
ld

Fe
m

al
e

0.
10

9
0.

03
6

1.
11

5
1.

03
9-

1.
19

6
0.

00
1

0.
00

2
0.

16
3

0.
01

4
1.

17
7

1.
14

5-
1.

21
0

0.
00

2
<

0.
00

1

M
al

e 
(R

)
-

-
-

-
-

-
-

-

Pl
ac

e 
of

 
de

liv
er

y
H

om
e

0.
14

1
0.

04
8

1.
15

1
1.

04
9-

1.
26

4
0.

00
1

0.
00

3
0.

20
1

0.
02

6
1.

22
3

1.
16

1-
1.

28
8

0.
00

1
<

0.
00

1

In
st

it
ut

io
n 

(R
)

-
-

-
-

-
-

-
-

Z
on

e
C

en
tr

al
0.

22
4

0.
06

4
1.

25
1

1.
10

2-
1.

41
9

0.
05

5
<

0.
00

1
-0

.0
85

0.
02

7
0.

91
8

0.
87

2-
0.

96
7

0.
00

5
<

0.
00

1

Ea
st

0.
13

6
0.

06
8

1.
14

6
1.

00
2-

1.
31

0
0.

19
0

0.
02

8
1.

21
0

1.
14

5-
1.

27
8

N
or

th
0.

00
2

0.
07

7
1.

00
2

.8
63

-1
.1

65
-0

.0
56

0.
02

8
0.

94
6

0.
89

6-
0.

99
8

N
or

th
-e

as
t

1.
19

9
0.

06
4

3.
31

7
2.

92
9-

3.
75

7
0.

37
0

0.
03

9
1.

44
8

1.
34

2-
1.

56
3

So
ut

h
0.

10
9

0.
10

1
1.

11
5

.9
15

-1
.3

60
0.

15
8

0.
03

0
1.

17
2

1.
10

5-
1.

24
3

W
es

t 
(R

)
-

-
-

-
-

-
-

-

#
 8

21
 (0

.5
%

) c
as

es
 a

re
 m

is
si

ng
 fr

om
 d

at
a 

se
t;

 #
#

70
31

7 
(4

1.
7%

) c
as

es
 a

re
 e

xc
lu

de
d 

fr
om

 d
at

a 
se

t 
du

e 
to

 n
ot

 h
av

in
g 

an
y 

to
ile

t 
fa

ci
lit

y.



118 Sima Dey, Nitish Mondal, Kaushik Bose

However, these types of research investi-
gations are rare in the Indian context. In 
this study, it has been observed that trib-
al people mostly use high pollutant fuel 
(e.g., wood, coal, straw, grass) (75.3% vs. 
63.7%) which may be due to the easier 
availability of these resources near their 
habitat. Interestingly, they also produce 
a lesser frequency of LBW babies than the 
non-tribal group (15.2% vs. 17.9%), pos-
sibly due to the overall prevalence of LBW, 
the number of babies are much high-
er among non-tribal compared to tribal 
groups (Table 2). Households using high 
polluting fuels find adverse in contrast 
with safer fuels, with increased chances 
of LBW in populations in already report-
ed by other investigations (e.g., Pope et al. 
2010; Milanzi, Namacha 2017). Biomass 
as fuel has released high levels of harmful 
chemicals, such as carbon dioxide, sus-
pended particulate matter, ozone and for-
maldehyde, which are likely to penetrate 
into maternal blood and directly impact 
the foetus and may result in a rise in the 
risks of LBW (e.g., Glinianaia et al. 2004; 
Naeher et al. 2007).

Researchers have reported that ma-
ternal education has a  protective effect 
on newborns birth weight. It is evident 
from the present study that lack of ed-
ucation has significantly increased the 
prevalence of LBW babies in both tribal 
and non-tribal populations (p<0.01). In 
this sense, tribal populations are more 
vulnerable to the better-educated moth-
er than the non-tribal populations in 
India (Table 3). Similar findings report-
ed in the case of a sanitary toilet facility, 
and its sharing with other households 
in non-tribal populations (p<0.05). The 
event of home delivery was remarkably 
high in both populations (Table 3). The 
total home delivery preferences were 
observed to be lower in the non-tribe 

group; meanwhile, the magnitude of 
LBW was observed to be higher among 
the non-tribe community. Perhaps the 
tribal’s are more acquainted with prena-
tal care in their homes. Level of educa-
tion seems to be a  significant predictor 
of maternal nutrition and health status 
by taking wise decision while choosing 
food or eating habits and utilizations of 
healthcare facilities ( Hassan et al. 2017; 
Bharali, Mondal 2021), although, some 
contradictory studies reported insignifi-
cant association in populations (Solanki 
et al. 2012; Noor et al. 2015). Several re-
searchers have also reported that educa-
tion increases the safe hygiene practices 
in communities (Dreibelbis et al. 2013; 
Padhi et al. 2015), which may prevent 
adverse pregnancy outcomes from infec-
tions or stress during pregnancy. A hos-
pital-based study from sub-Saharan Af-
rica has reported a  higher risk of poor 
obstetrics outcome among babies born to 
mothers using shared sanitation facilities 
(e.g., Olusanya, Ofovwe 2010). Similar-
ly, recent research investigation has re-
ported a significant associations between 
sanitation, types and sources of drinking 
water and poor reproductive outcomes 
(i.e., preterm birth and LBW) among 
women in India (Baker et al. 2018; Patel 
et al. 2019). Moreover, mother’s educa-
tion influences them to choose the right 
place of delivery, which may not directly 
affect the variation of birth weight, but 
may be due to enriched medical facilities 
and the skilled help of the health worker 
during the delivery crisis. 

The analysis of the demographic fac-
tors showed that the urban populations 
found to have many benefits, such as bet-
ter access to healthcare services, which 
may support a healthier child and proper 
antenatal and natalcare in comparison to 
the rural population. However, in rural 

http://www.amhsjournal.org/searchresult.asp?search=&author=Naziya+Noor&journal=Y&but_search=Search&entries=10&pg=1&s=0
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non-tribal people, the LBW prevalence 
is higher than in a  rural population. In 
the present investigation, most of the 
mothers in both the non-tribal and tribal 
groups (96.7% and 89.6%, respectively) 
believed in the Hindu religion and com-
parison, with Muslim and other religious 
believes, and Hindu mother experiencing 
higher LBW newborns. Moreover, this 
could be attributed to a  particular reli-
gion having some significance in various 
cultural practices, which in turn may 
affect the newborn’s birth weight. Previ-
ously reported studies are in support of 
the present investigation that maternal 
religious attendance was found to have 
protection against LBW (Burdette et al. 
2012; Shahnawaz et al. 2014). Howev-
er, several investigations have reported 
inconsistency in the population (Van 
Den Oord, Rowe 2001; Khatun, Rahman 
2009). There are plenty of studies in 
which the effect of maternal age (i.e. their 
chronological age) has ascertained the as-
sociations with birth weight. However, 
in Indian literature, the effect of age at 
first childbirth of mother is uncommon. 
Further, height and pelvic dimensions are 
almost complete by two years after me-
narche, which supports the importance 
of low maternal age at first birth as an 
exposure. A  recent study conducted in 
the USA has indicated that at first births 
the increased risk of adverse pregnancy 
and birth outcomes are more prevalent 
among the women of young and advanced 
maternal ages (Schummers et al. 2019). 
This research has a  conflicting impact 
between tribal and non-tribal popula-
tions, based on the influence of mother’s 
age at first birth on birth weight. Elevated 
maternal age has a negative effect on the 
birth weight of the newborn in non-trib-
al communities, but it does not work for 
the tribal population in India. Anaemia 

is one of the most prominent haemato-
logical predictors of gestational compli-
cations and adverse birth outcomes. Ear-
lier studies have reported that maternal 
anaemia has remarkable effects on birth 
weight of a child (Figueiredo et al. 2018; 
Kumari et al. 2019), which is supported 
by this investigation results that higher 
odds of having LBW is assistance by the 
severe anaemic mother both tribal and 
non-tribal population (Table 3). 

Conclusion

The tribal population of India is pre-
dominantly inhabited in mostly rural 
and remote areas. Despite being most 
disadvantaged, oppressed and showed 
higher mean birth weight, the tribal 
population exhibits a  lesser prevalence 
of LBW and played a  better role in sex 
ratio and a higher percentage of birth of 
girl child in comparison to the non-trib-
al population in India. Home deliveries 
are preferable for the tribal population, 
and the LBW prevalence was lower than 
the non-tribes population because of 
their rich traditional healthcare practic-
es. Therefore, neonatal and post-natal 
care should be improved immensely in 
the tribal population in order to reduce 
neonatal mortality and morbidity, which 
may be  due to higher household deliver-
ies performed in population. The analy-
sis of socio-economic status and percep-
tions towards hygiene and better lifestyle 
acquired by educational upliftment have 
been found to have an equally positive 
impact on birth weight of newborn on 
both tribal and non-tribal populations. 
Prevalence of LBW among the tribes was 
observed to be lower than the overall sce-
nario of the country but still has found 
to be an alarming situation. Therefore, 
an appropriate healthcare intervention 
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and awareness programme are necessary 
to improve the existing LBW statistics 
among tribal as well as the non-tribal 
population as well as enhance the overall 
child health scenario.
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