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Introduction
West Bengal is one of the major food-producing states in India and occupies the 1st position in rice 

production. Rice is the staple food for both tribal and non-tribal people of West Bengal. Agriculture 
is a significant part of the economy of tribal and rural people. The production of the paddy crop is the 
base for food security. India is mainly an agricultural country. In India, agriculture contributes about 
sixteen per cent (16%) of total GDP and ten per cent (10%) of total exports. Thus, agriculture is the 
backbone of the Indian economy. Indians are very much dependent on agricultural output for their 
food requirements. According to the 2001 census, overall, 56.6% of workers in India are engaged in 
agricultural and allied activities.

Food security is a major issue for tribal and rural populations not only in West Bengal but also in 
India. Most tribal households have less than one acre of land. As a result, they produce food for five 
to six months. For the rest of the year, they depend on daily wage labour and the Public Distribution 
System (PDS) rice from the ration. Hence, the government’s Public Distribution System (PDS) plays a 
very significant role in providing food to rural and tribal populations.

Assessment of  socio-economic status, food security and socio-
demographic factors associated with birth weight among the 
tribal children of  West Bengal, India

Socioeconomic status and food security are very important factors related to livelihood. 
Agriculture is the basic source of income for tribal people. The present study assesses the socio-
economic status, food security, agricultural land, paddy crop production and consumption 
among two tribal communities in West Bengal, India. It determines the relationship between 
socio-demographic factors and birth weight among tribal children aged 1 to 5 years. Data is 
collected through house-to-house interviews. A total of 848 households (434 Santal and 414 
Bhumij) were studied. The data was analyzed by SPSS software (ver. 16.0). The majority 
of the households belong to a low socioeconomic status and significant ethnic associations (p= 
<0.05) were found. Agricultural land, paddy crop production and consumption were higher 
in the Santal community. High food insecurity was observed in both ethnic groups (Bhumij = 
56.3%; Santal = 55.5%). Socioeconomic status was significantly associated with food security 
in both ethnic groups (p= < 0.001). Birth order and socio-economic status wise positively 
significant associations found with the birth weight of the tribal children. The present study 
concludes that the effects of birth order and socio-economic status on child birth weight and 
similarly, birth weight affect children’s future growth and development.

Socio economic status, 
Food security, Santal, 
Bhumij, West Bengal
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Birth weight is one of the most important criteria for determining neonatal and infant survival. Low 
birth weight (LBW) has been defined by the World Health Organization (WHO) as a birth weight of 
less than 2500 g (WHO, 2011). Birth weight is a useful parameter in predicting the future growth and 
development of the child. Birth weight is a significant factor that determines the vulnerability of risk of 
childhood illness and survival. Low birth weight is an important determinant of childhood morbidity 
and mortality. LBW is one of the most important predictors of health, nutrition and survival of infants 
(WHO, 2004). LBW is also an important biomarker of adverse health and development problems in 
early and later life, including delays in cognitive and behavioural development, growth retardation, 
neurological problems in childhood, and many chronic diseases (WHO, 2004; Corcoles et al., 2019; 
Ahishakiye et al., 2019; Islam, 2015; Ratnasiri et al., 2018). Globally, more than 20 million babies are 
born annually with LBW, about 15.5% of all live births (WHO, 2004). The incidence of LBW differs 
considerably between developed and developing countries. About 96% of newborn neonates with LBW 
are born in developing countries, about 72% in Asia and 22% in Africa (WHO, 2004).

According to the census (2011), 5.79% of the total population of West Bengal has scheduled tribes 
and 40 different types of tribal communities reside in this state. Several previous studies have also been 
undertaken to assess the socio-economic status of tribal households in West Bengal (Yasmin et al., 2018; 
Dey and Mahapatra, 2020; Pal et al., 2015; Mahapatra et al., 2021; Chakrabarty et al., 2019; Mondal, 2018; 
Daripa, 2018). Agriculture-related studies have been carried out in West Bengal (Roy and Rohith, 2018; 
Dutta, 2015; Ali and Basak, 2018) and other states (Rajula et al., 2017; Marchang, 2017; Goyal et al., 2016). 
Numerous researchers have conducted investigations into food security in West Bengal (Basar and Das, 2018; 
Mukhopadhyay et al., 2010; Dutta, 2015; Yasmin et al., 2018) and other states of India (Rajula et al., 2017; 
Xaxa, 2014). The present study assesses the socio-economic status, food security, agricultural land, paddy 
crop production and consumption among two tribal communities in West Bengal, India. Also, identify the 
association between socio-demographic factors and the birth weight of tribal children (1-5 years of age).

Materials and methods
Study area: A community-based cross-sectional study was carried out among the Santal and Bhumij 

tribes of three blocks (Nayagram block from Jhargram district, Dantan-I and Keshiary blocks from 
Paschim Medinipur district), West Bengal, India. According to the district statistical handbook (2014), 
40.59% of labourers are engaged in agricultural work in Paschim Medinipur district. According to the 
census of 2011, in Keshiary, Dantan I and Nayagram blocks, the proportion of scheduled tribes of the 
total population is 34.3% (51,128), 16.4% (28,183) and 40% (56,887), respectively.

A semi-structured questionnaire was used to collect the data through house-to-house interviews. 
A total of 848 households were studied (Santal = 434; Bhumij = 414). Data was collected through a 
stratified random sampling method. This research work was conducted from January 2017 to March 
2019. Socioeconomic status was determined through the modified Kuppuswamy socio-economic 
status scale, 2017 (Singh et al., 2017). The Kuppuswamy scale depends on three indicators (monthly 
family income, occupation and education of the family head) and calculates a composite score. It then 
categorizes SES into 5 classes. Assessing the food security level is categorized as those families who do 
not purchase the paddy crop from others because their own paddy crop is sufficient for their livelihood. 
Food not secured is classified as those families who depend on the Public Distribution System (PDS) rice 
from ration or take the paddy crop from other farmers because their own paddy crop is not sufficient for 
their livelihood and return the borrow through agricultural or daily wage labour. Ethical approval and 
prior permission were obtained from Vidyasagar University and local community leaders, CDPO and 
BDO of the selected blocks respectively, before the commencement of the study. Informed oral consent 
was also obtained from each parent of the participant.

The data was analysed using SPSS version 16.0. The Chi-square (χ2) test was used to study the 
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association between qualitative variables. The t-test is used to know the mean differences of two variables 
and more than two groups or categories, F tests are used. The Spearman’s correlation coefficient (p) and 
regression are used to know the correlation and association between socio-demographic factors and the 
birth weight of the studied children.

Results
Table 1 shows the socio-economic status (based on the modified Kuppuswamy scale, 2017) of the 

studied community. Most tribal families and their socio-economic conditions were in the lower (Santal 
20.7% and Bhumij 18.4%) and upper lower categories (Santal 74.0% and Bhumij 79.5%), and no families 
were found in the upper-class category. There was a statistically significant association found between 
ethnicity and the socio-economic status of the studied households (p=<0.05).

Table 2 shows the total agricultural land of the Santal community had 60.18 decimal/family or 10.73 
decimal/head and Bhumij had 52.70 decimal/family or 10.30 decimal/head. Paddy crop production in 
Santal was 2048.4 kg/family, or 356.4 kg/head per year, while Bhumij produced 1756.8 kg/family, or 
344.4 kg/head. They consume the paddy crop in Santal was 2242 kg/ family or 428.4 kg/head and 
Bhumij was 2029.2 kg/family or 395.6 kg/head per year. Family size-wise, agricultural land, paddy crop 
production, and paddy crop consumption were higher among the Santal than the Bhumij households.

Table 3 shows the socio-economic status-wise prevalence of food insecurity in the studied 
community. Overall, 55.5% of Santal and 56.3% of Bhumij households suffer from food insecurity in the 
studied tribes. Bhumij had been suffering from higher food insecurity than the Santal tribe. High food 
insecurity was found in the low socio-economic status groups (Santal- 82.2% & Bhumij- 85.5%) and it 
had been noticed that level of food security increased with their increasing SES and it had a statistically 
significant association between SES and food insecurity among both tribes (Santal χ2= 45.48***, p=.000 
and Bhumij χ2= 35.71***, p= .000).

Table 4 shows the low birth weight of the studied children. Overall, 19.1% of Santal children and 
17.1% of Bhumij children suffer from low birth weight. Both ethnic groups indicate that girls are more 
highly affected by low birth weight than boys. Birth weight wise (LBW& NBW) statistically significant 
mean differences were found (p= <0.001) among their future growth (t= 3.274) and development (t= 
5.152) through height & weight.

Table 5 shows the birth order-wise significant birth weight differences found among the Bhumij 
tribes (p= <0.001). Socioeconomic status-wise, significant birth weight differences were found among 
the Santal and Bhumij tribes (p= <0.05). Food security-wise birth weight differences were found but 
statistically not significant. But no significant mean differences are found between birth weight and 
ethnicity.

Table 6 shows Spearman’s correlation coefficient (p) between socio-demographic factors and birth 
weight among studied children. Birth weight-wise, a positive significant association was found with 
birth order among the studied children. So, birth order increases similarly increase the birth weight. A 
positively significant association was found between socioeconomic status and food security.

Table 7 shows the effect of socio-economic and demographic factors on birth weight through linear 
regression analysis. It is evident that birth weight was significantly associated with and influenced by 
birth order (p= <0.001) and socio-economic status (p= <0.01).

Discussion
Socioeconomic status is a very important factor in society’s development. The economy is the main 
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factor that affects their health conditions and livelihoods. The present study shows that most of the 
tribal families and their socio-economic conditions were lower (Santal 20.7% and Bhumij 18.4%) and 
upper lower category (Santal 74.0% and Bhumij 79.5%) and no families were found in the upper-class 
category. There is a statistically significant association found between ethnicity and the socio-economic 
status of the studied households (p=<0.05). Another study was carried out on the Oraon people of 
Paschim Medinipur district in West Bengal (Dey and Mahapatra, 2020) and found that 13.3%, 85% and 
1.7% of tribal females belong to lower, upper lower and lower middle socio-economic status respectively. 
Mahapatra et al. (2021) found that overall SES is 13%, 83%, and 4% of tribal people belong to lower, 
upper lower, and lower middle socio-economic status. Another study reported that 67.9% of tribal 
people belong to the low socio-economic class (Yasmin et al., 2018). So, our study and previous studies 
represent very low socio-economic conditions in the tribal peoples of West Bengal.

Our study concludes that family size-wise agricultural land, paddy crop production and paddy crop 
consumption were both higher among the Santal household than in the Bhumij household. Santal 
people produced 356.4 kg/head of paddy crop per year, while Bhumij produced 344.4 kg/head. They 
consume the paddy crop in Santal, which was 428.4 kg/head and Bhumij was 395.6 kg/head per year. 
So, the deficit in paddy crops (production- consumption) per year in the Santal tribes is (356.4-428.4) = 
72 kg/ head and Bhumij is (344.4-395.6) = 51.2 kg/ head. Deficit food is filled by the Public Distribution 
System (PDS) by taking rice from rations or taking the paddy crops from other farmers and returning 
the borrowed through agricultural or daily wage labour. Hence, the government’s public distribution 
system (PDS) plays a very significant role in saving the lives of rural and tribal people.

Most of the tribal people depend on agriculture and daily wage labour for their livelihoods. The 
livelihood of tribal people is affected by many factors. These are represented graphically in fig 1.

 

Fig 1: Determinant factor effects the tribal livelihood

The present study observed a high prevalence (Santal 55.5% & Bhumij 56.3%) of food insecurity 
among the studied people. Another study was conducted in West Bengal (Ray et al., 2000) and reported 
that the prevalence of food insecurity was 48.0%.  In another study (Ray et al., 1997) in West Bengal, the 
urban and rural prevalence of food insecurity was found to be 43.7% and 52.0%, respectively.  A study was 
conducted on the tribal population in Bankura district, West Bengal (Mukhopadhyay et al., 2010) and it 
was reported that 52.8% of the tribes were insecure in terms of food. A similar study reported that (Yasmin 
et al., 2018) 35.8% of the tribal population of West Bengal is most vulnerable in terms of food, and it was 
51% (Agarwal et al., 2009). The present study shows high food insecurity than the previous study. All 
these findings are consistent with high food insecurity prevalence in different parts of West Bengal.

High food insecurity was found in the low socio-economic status groups (Santal-82.2% & Bhumij- 
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85.5%) and food security increased with the increase of SES. A similar result was also reported (Yasmin et al., 
2018) among the tribal people of West Bengal, where observed food insecurity was significantly associated 
with lower socio-economic status. Socioeconomic status and food security should be our priority in social 
development, particularly for tribal households. Finally, food security depends on the stable and secure 
production of agricultural paddy crops. Land, proper cropping systems, water, and the scientific package 
of inputs and practises are the command of humanity to secure its food (FAO, 2011). Factors affecting 
food security are divided into two main parts: direct (production, consumption, and trade) and indirect 
(war, disasters, and community consumption patterns) factors (Shariff and Khor, 2005).

Overall, 18.2% of children (19.1% of Santal children and 17.1% of Bhumij children) were suffering 
from low birth weight in the present study. According to the NFHS-5 report (2019-21), the prevalence 
of LBW in India is 18.2% and in scheduled tribes it is 18.8%. In the case of West Bengal (NFHS report 
5), the prevalence of LBW is 19.0%. The highest prevalence of LBW is found in Punjab state (22.4%) 
and the lowest is Mizoram (4.0%) (NFHS 5 report). The present study indicates that girls have a higher 
prevalence of low birth weight than boys’ children in both ethnic groups, and similar results were found 
in the previous studies (Narwade and More, 2018; Islam et al., 2020). Birth weight is a useful parameter 
in predicting the future growth and development of the child. In the present study, low birth weight 
(LBW) children show less growth and development than normal birth weight (NBW) children, and 
statistically significant mean differences were found (p= <0.001). Another study was conducted on 
children’s growth in Mashhad, Iran (Mohammadzadeh et al., 2010) and identified similar results.

The present study found that birth order increases and similarly increases the mean birth weight 
in both ethnic groups, and a positively significant correlation was found (Spearman’s correlation 
coefficient (p) = .135, p=<0.01). Another study conducted on the tribal community of Kinwat, 
Maharastra (Narwade and More, 2018) shows similar trends in parity no wise birth weight. The present 
study concludes that birth weight was significantly associated with and influenced by birth order (p= 
<0.001) and socio-economic status (p= <0.01). Similarly, another study found that birth order, socio-
economic status have an effect on children’s birth weight (Islam et al., 2020). So, the present study 
concludes that birth order and socio-economic status are potential risk factors for higher birth weight.

Limitations of this study include the small study population and being confined to a single region 
or state of India. However, further broad-based and multi-regional studies are required to validate the 
findings of the present study and represent the actual scenario.

Conclusion
The present study concludes that the effects of birth order and socio-economic status on child birth 

weight and also birth weight affect children’s future growth and development. This study identified 
numerous interlinked factors associated with household food security, but agricultural land and 
SES were the only two determinants associated with tribal livelihood. We cannot conclude whether 
improvements in all determinants are necessarily needed to improve household food security, but new 
and existing policies that relate to these determinants should be designed and monitored with this 
knowledge. Most tribal people depend on agriculture, but they produce a low amount of food, so half 
of the year they are dependent on the ration system. Here the slogan of Jawaharlal Nehru deserves to be 
quoted: “Everything can wait, but not agriculture”.
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Tables and Figures
Table No 1: Socio-economic status of the studied households (as measured by the Modified Kuppuswamy scale, 2017)

Socio economic 
status

Santal household Bhumij household Chi square test 
(χ2)Frequency Percentage Frequency Percentage

Lower 90 20.7 76 18.4 χ2= 8.36*
df= 3, p= .039Upper lower 321 74.0 329 79.5

Lower middle 12 2.8 7 1.7

Upper middle 11 2.5 2 .5

Upper - - - -
* p= <0.05

Table No 2: Mean agricultural land, paddy crop production, and consumption of the studied family based on family size

Family 
size

No of households 
(N)

Agricultural land 
(decimal)

Paddy crop 
production/Y (kg)

Paddy crop 
consumption/Y(kg)

Santal Bhumij Santal Bhumij Santal Bhumij Santal Bhumij

<5 263 266 42.38 43.78 1362.0 1477.6 1708.4 1683.2

5-6 68 77 66.25 57.05 2197.2 1751.6 2365.2 2245.2

>6 103 71 101.58 81.53 3703.6 2809.2 3523.2 3090.8

Per 
family

434 414 60.18 52.70 2048.4 1756.8 2242.0 2029.2

Per head 10.73 10.30 356.4 344.4 428.4 395.6
Paddy crop consumption = (Excessive grown - Sold)/ grown + purchase
Land in Decimal and Paddy crop in KG. 100 decimal= 1 acres.
In Santal, the paddy crop produces 3321.53 kg/acre/year/2 times cultivation.
In Bhumij, the paddy crop produces 3343.69 kg/acre/year/2 times cultivation.

Table No 3: Socio economic status wise prevalence of food insecurity among Santal and Bhumij community

Socio 
economic 

status

Santal tribe Chi 
square 

test (χ2)

Bhumij tribe Chi square 
test (χ2)FNS (%) FS (%) FNS (%) FS (%)

Lower 74(82.2) 16(17.8) χ2= 
45.48***

df= 3, 
p=.000

65(85.5) 11(14.5) χ2= 
35.71***

df= 3, p= 
.000

Upper lower 164(51.1) 157(48.9) 166(50.5) 163(49.5)

Lower middle 2(16.7) 10(83.3) 2(28.6) 5(71.4)

Upper middle 1(9.1) 10(90.9) 0 2(100)

Upper - - - -

Overall 241(55.5) 193(44.5) 233(56.3) 181(43.7)
(FNS=Food not secure, FS= Food secure)
*** p=<0.001

Table No 4: Prevalence of low birth weight (LBW) of the studied children

Birth 
weight

Prevalence of LBW Present weight & height

Santal (f&%) Bhumij (f&%) Over all (f&%) Weight (Mean & SD) Height (Mean & SD)

NBW 351 (80.9) 343 (82.9) 694 (81.8) 11.79 (2.94) 90.44 (11.63)

LBW 83 (19.1) 71 (17.1) 154 (18.2) 10.53 (2.72) 87.02 (11.72)

t= 5.152*** t= 3.274***
*** p=<0.001
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Table No 5: Birth order, Scio economic status and food security wise mean birth weight of the studied tribes

Variables Categories
Santal children Bhumij children

t test
Mean SD Mean SD

Birth order

1 2.68 0.37 2.61 0.36 1.92 NS

2 2.70 0.43 2.76 0.41 -1.46 NS

>2 2.71 0.36 2.85 0.40 -1.65 NS

F= .234 NS (.792) 10.78*** (.000)

Socio 
economic 

status

Lower 2.67 .34 2.66 .35 .313 NS

Upper lower 2.68 .41 2.70 .39 -.697 NS

Lower middle 2.85 .33 2.88 .39 -.154 NS

Upper middle 2.99 .43 3.50 .99 -.709 NS

F= 3.11* (.026) 3.62* (.013)

Food 
security

Food secure 2.72 .44 2.71 .38 .374 NS

Food not secure 2.66 .36 2.69 .40 -.827 NS

Overall 2.69 .39 2.70 .39 -.327 NS

***p= <0.001, *= p <0.05 and NS= Not significant

Table No 6: Spearman’s correlation coefficient (p) between birth order, socio economic status (SES), food insecurity and birth 
weight among the tribal preschool children (ethnicity combined)

Variables Birth 
Order

SES Food 
security

Birth 
weight

Birth Order 1 -.034 -.080* .135**

Socio economic 
status

1 .307** .057

Food security 1 .045

Birth weight 1
* p= <0.05 ** p= <0.01

Table No 7: Linear regression analysis between birth weight and socio economic and demographic variables

Socio demographic variables
Unstandardized 

Coefficients
Standardized 
Coefficients t Sig.

B Std. Error Beta

(Constant) 2.421 .070 34.576 .000

Birth order .079 .020 .135 3.943 .000***

Socio economic status .085 .028 .109 3.059 .002**

Food security .025 .028 .031 .876 .381NS

Family size -.030 .017 -.062 -1.823 .069NS
Dependent Variable: Birth weight; (R= .178, R Square= .032, Adjusted R Square= .027, Std. Error of the Estimate= 0.39).
***p= <0.001, **p= <0.01 and NS= Not significant


