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ABSTRACT

Introduction: Nutritional status of tribal population of India is not agreeable. Therefore, present study was embraced to survey
the nutritional status among tribal children aged 3-11years of Paschimanchal area in West Bengal, India.

Methods: Present cross-sectional study was undertaken in two tribal concentrated blocks of Bankura and Purulia district during
May, 2018 — October, 2019. An aggregate of 637 (301 girls and 336 boys) children aged 3-11 years were contemplated. Weight,
height, MUAC measurements were measured and recorded by standard techniques. Body mass index (BMI) was computed by
standard equation. Children were considered as underweight, thin, and stunting of their weight-for-age, BMI-for-age, and height-
for-age Z-scores <-2.0 SD of the WHO reference standards. Standard statistical tests were performed by MedCalc software
version 19.6. A p-value <0.05 was considered as statistical significant.

Result: Overall prevalence of underweight, thinness, and stunting was 56.2%, 56.0%, and 21.3%, respectively. About 22.4%,
24.6%, and 5.3% of children were found to be severely underweight, thin, and stunted. The rates of stunting was significantly
higher among boys (28.3%) compared with girls (14.9%). The boys had 2.25 (OR=2.25, 95% CI: 1.52-3.32) times greater risk
to be developed stunting.

Conclusion: According to the WHO classification of severity in malnutrition, the overall prevalence of underweight, thinness,
and stunting is higher. So, further study in larger augmentation is needed to approve the present findings.
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INTRODUCTION India is a home to around 705 tribal groups and subgroups
including 75 particularly vulnerable tribal groups (PVTGs).
They comprise approximately 8.6% of the total population

in India.” About 5.8% of the total population of West Bengal

Undernutrition is a stern public health problem in the devel-
oping country including India. An earlier report assessed that

around 165 million children worldwide were stunted, 101 mil-
lion underweight, and 52 million children were wasted and
assessed that approximately 70.0% of the world’s undernour-
ished children live in Asia, giving that the region with highest
concentration of childhood undernutrition worldwide. ' In the
same way, a large-scale survey in India reported that 58.8%
and 42.3% of preschool children were found to be stunted and
underweight®. Particularly in agricultural nations like India;
women, newborns, and children are more affected with mal-
nutrition®*3, in light of their high nutritional requirements for
physical growth and development. This may be a reason for
half of all child deaths before they reach age of 5 year due to
malnutrition or malnutrition persuades infections.®

is indigenous and the greater part of them live in the forests
region of the ‘Chhotanagpur’ plateau which we have known
as ‘Jungle Mahal’.® The Paschimanchal region comprises of
a huge piece of Paschim Medinipur, Jhargram, Bankura, Pu-
rulia, and a small part of Paschim Burdwan and Birbhum
districts. The major tribal communities of Paschimanchal
area are Santal, Oraon, Munda, Bhumij, Kora, Lodha, Maha-
li, Savar and Birhor, etc. Among them, Lodha and Birhor are
notified as Particularly Vulnerable Tribal Groups(PVTG).
Besides this enormous number of tribal people reside in
rural areas; a large portion of them were illiterate and very
low-wage unskilled laborers. The tribal populations of this
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region are perceived as socially and financially insecure.>*
1 Their ways of life and food propensities are not the same
as those of their neighbors.!'Living strategies is unique and
fully dependent on settled cultivation, forest product collec-
tion, hunting, fishing, along with a small sector of Govern-
ment service and business. When all is said in done, tribal
populations are viewed as oppressed in India.*!?

For the most part, the tribal people are found in rural and
inaccessible areas of the country and various minimum fa-
cilities are not accessed by them due to remoteness. Prior
studies detailed very high rates of child malnutrition in this
region.>!%BTherefore, the current investigation was attempt-
ed to assessed sex variations of anthropometry and nutrition-
al status in the form of underweight, thinness, and stunting
among tribal children aged 3-11years of the Paschimanchal
area of West Bengal, India.

METHODOLOGY

Study area and people:

This cross-sectional investigation was led from May 2018
to October 2019 in Ranibandh block of Bankura and Band-
wan block of Purulia district, West Bengal. Ranibandh
block situated at 22°52°’N and 86°47’E and is 83 meters
above the sea level and Bandwan block located at 22°53’N
and 86°30E and is 283 meters above the sea level. Rani-
bandh block is situated approximately 60 km south from
the Bankura district headquarter and 216 km from Kolkata
and Bandwan block is 61 km south-east from the Purulia
district headquarter and 257 km from Kolkata, the provin-
cial capital of West Bengal. As per the census of India 2011,
the Ranibandh block had a total population of 119,089,
among them 47.0% were Scheduled Tribes and Bandwan
block had a total population of 94,929, among them 51.9%
were Scheduled, Tribes. These two blocks are “Heartland”
of ST populations of Jungle Mahal. There are two PHC in
each block and the mobile health checkup facility is also
available in Bandwan block. The vast majority of the adult
population in the studied household is engaged in unskilled
manual labor; like cultivation, wood-cutting and leaf col-
lection, etc. So, they belong to lower socio-economic class-
es. The present study covered for data collection from San-
tal, Oraon, Bhumij, Kora, Mahali, and Savar community.
Data on age, sex, family member, height, weight and mid
upper arm circumference (MUAC) was measured and re-
corded on a pre-test questionnaire by one-to-one interview
through house to house visit. Children’s age was recorded
from their birth certificate. Parents were informed about the
objectives of the study and their written consent was ob-
tained. The institutional ethics committee was approved the
study protocol before initiation of the study.

Sample Size:

Overall 637 children, 336 boys and 301girls aged 3-11 years,
were measured to evaluate the prevalence of underweight,
thinness and stunting. The minimum estimated sample size
was 423 calculated using a standard formula (n=z?pq/d?)
found elsewhere. The calculation [(2.172%34%66) / (5%)] was
based on 34% prevalence (p) of stunting in rural area of West
Bengal with desired precision (d) of £5%. Where q=p-100
and value of Z is 2.17 at 97% confidence interval.

Anthropometric measurements and evaluation
of nutritional status:

Anthropometric measurements, i.e. height and weight of
each subject, were taken according to the standard proce-
dures . Weight and height were measured using a weigh-
ing scale and anthropometric rod to the nearest 0.1 kg and
0.1 cm, respectively. An average value of three times meas-
urements of weight, height and MUAC was considered for
present analysis. Body mass index was computed following
standard formula as weight in kg divided by square of height
in meter. Nutritional status has been determined based on the
Z-score analysis. WHO Anthro-plus software was used for
monitoring growth and nutritional status of the children and
adolescents. Children were considered with underweight,
thinness (wasting), and stunting of their weight-for-age,
BMI-for-age and height-for-age Z-scores below -2 SD of the
latest WHO reference standards. While severe and moderate
nutritional status was categorized as Z-score below -3 and
z-score between -3 to below -2, respectively. We followed
the WHO criteria for assessing the severity of malnutrition
by percentage prevalence ranges of these three indicators
among children."”

Statistical analyses

An understudy student t-test was employed to evaluate the
sex differences in height, weight and MUAC. Both One-way
& two-way ANOVA was utilized to test age-sex variations of
height, weight and MUAC, respectively. The proportion/chi-
square test was performed to test for differences in the preva-
lence of underweight, thinness, and stunting between sexes.
Odds ratio (OR) and 95% confidence interval (CI) were also
calculated following standard methods. All statistical analy-
ses were performed by utilizing MedCalc statistical software
version 19.6. A p-value under 0.05 is viewed as statistically
significant.

Result

The age and sex-specific means of weight, height, MUAC
and BMI was analyzed and introduced in table 1. After-
effects of one-way analysis of variance show that average
weight, height, MUAC and BMI were increased signifi-
cantly with move on age in both sexes. Table 2 present re-
sults of two-way analysis of variance test to determine the
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effect of age, sex and age-sex interaction on weight (figure
1), height (figure 2), and BMI (figure 3). All anthropomet-
ric indicators of nutritional status showed significant effect
of age. On the other hand, sex and age-sex interaction had
no significant effect on all anthropometric indicators ex-
cept MUAC (Table 2).

To assess the nutritional status age and sex specific z-scores
were computed by using Anthro Plus software. Age-sex
combined z-scores of weight-for-age, height-for-age and
BMI-for-age were presented in figure 4-6.

The prevalence of underweight (low weight-for-age), thin-
ness (low BMI-for-age), and stunting (low height-for-age)
of the studied children are presented in Table 3. Age and sex
combined prevalence of underweight, thinness, and stunting
was 56.2%, 56.0%, and 21.2%, respectively. Among them,
the prevalence of severe underweight, thinness, and stunting
was 20.4%, 24.1%, and 4.6%. The rates of stunting was sig-
nificantly higher among boys (28.29%) compared with girls
(14.9%). The boys had 2.25 (OR=2.25, 95% CI: 1.52-3.32)
times greater risk to be developing stunted or shortness.

DISCUSSION

Lack of healthy sustenance is a significant health problem
for coordinated advancement in India and thus many devel-
oping nations. The occurrence of a very high range of mal-
nutrition in rural areas in India is a major public health chal-
lenge®. Under nutrition keeps on being a reason for ill health
and premature mortality among children in in agricultural
nations including India 6. Poverty and contrasts in financial
conditions are viewed as the major hidden reasons for such
far and widespread malnutrition in India %7, It is by and
large acknowledged that high prevalence of under nutrition
in developing countries is attributed to poor socio-econom-
ic conditions, ethnicity, demographic disparities, nutrient
deficiencies, and environmental issues in populations.>®!®
In India, a range of studies were conducted to assess the
nutritional status of tribal children based on anthropometry.
Since, anthropometry is considered as minimal expense and
non - invasive tools.

In this study, overall prevalence of underweight, thinness,
and stunting was 56.2%, 56.0%, and 21.2%, respectively.
According to NFHS-4, the rate of underweight and stunt-
ing of rural children in India was 38.3% and 41.2%" and
West Bengal was 33.6% and 34.0% *°. Present study found
the prevalence of underweight, thinness, and stunting of girls
were 53.9%, 53.3%, and 14.9% and for boys it was 58.8%,
59.1%, and 28.2%. The rates of stunting were significantly
higher among boys than girls, which reject male child pre-
ponderance of food allocation and or better care. A previous
review reported there is presence of sex difference of child-
hood malnutrition.”!

Studies from the 21% century in India, documented overall
prevalence of underweight of tribal children ranges from
18.5% to 94.3% as tabulated in Table 4. The prevalence of
underweight in the present study is much greater than the
national and state average (NFHS-4) and also higher than
Mishing '® tribal children in Assam, Shabar ? tribal children
in Odisha, tribal children in Tamil Nadu '¢, Kamar tribal chil-
dren in Chattrishgarh?. Conversely, the prevalence of under-
weight of this study is lower than tribal children of Andhra
Pradesh *, Bihar %, Santal children of Jharkhand and West
Bengal #°, Kadukuruba® of Karnataka, Bhumia of Madhya
Pradesh?” and tribal children of Maharashtra.”

It is noteworthy to mentioned that the rate of stunting in the
present study is lower than all the studies documented in ta-
ble 4, except tribal children of Bihar %, indicating that the
rate of height growth of their age of tribal children of this
area is comparatively better than tribal children as revealed
others parts of India (table 4).

Moreover, the prevalence of thinness of tribal children in In-
dia fluctuated somewhere in the range of 23.4% and 96.7%
(Table 4), this study found by and large pace of thinness
was 56.0%. The rate is higher than Mishing tribal children
of Assam'8, tribal children in Bihar *, children in Tripura ¥
and Shabar of Odisha.’ In contrast, the prevalence of thin-
ness was lower in studied children than the Santal children
of Jharkhand and West Bengal * and Garasia children of Ra-
jasthan.*

Also, undernutrition assumes a significant part in child
mortality and morbidity in agricultural nations including
India. An undernourished child is more risk of getting in-
fection consequently impede their normal development and
advancement. Numerous investigations from India reported
nutritional status of the children affected by socioeconomic
condition and food habits. In this way, improvement of their
financial status is prime goal at national and sub-national
level.

CONCLUSION

Present investigation tracked down a high prevalence of
underweight and thinness among the tribal children around
here. Thus, further investigation in larger augmentation is re-
quired to validate the present findings.
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Table 1: Age and sex-wise mean weight, height, and BMI of tribal children of Paschimanchal area in West
Bengal.

Weight (kg) Height (cm) MUAC (cm) BMI (kg/m?)
Mean SD Mean SD Mean SD Mean SD

3 23 11.36 1.85 92.83 8.58 14.03 0.94 13.24 2.02
4 28 12.63 1.19 97.99 4.36 14.21 1.02 13.17 1.08
5 28 14.33 2.04 105.34 6.5 14.13 0.95 12.92 1.66
6 46 16.02 1.84 112.04 5.41 14.65 1.23 12.75 1.07
7 39 18.64 2.59 18.65 5.94 15.69 1.10 13.20 1.27
8 28 19.18 2.73 122.23 5.57 15.41 1.39 12.80 118
9 11 22.14 412 127.24 9.42 16.54 1.50 13.56 1.30
10 33 23.67 3.83 130.83 5.66 16.79 1.21 13.82 2.04
1 35 26.86 6.34 135.46 8.20 17.92 2.13 14.56 2.66
Girls

3 27 11.47 1.46 93.38 5.02 14.16 1.39 13.14 1.08
4 47 12.53 1.16 99.18 4.48 14.19 0.92 12.75 0.96
5 41 14.71 417 106.28 5.46 14.63 1.34 13.05 3.80
6 45 16.39 2.32 114.33 7.55 15.08 111 12.53 116
7 34 18.01 3.02 18.68 7.51 15.55 1.25 12.71 114
8 45 19.60 3.25 123.33 6.23 16.07 1.46 12.82 1.38
9 44 22.17 3.31 129.11 4.93 16.87 1.39 13.25 1.40
10 30 24.47 3.96 132.92 5.43 17.59 1.29 13.83 1.88
11 23 25.57 5.45 135.26 8.84 17.72 2.23 14.17 1.54

Table 2: Result of univariate two-way analyses of variances (2-way ANOVA)

Dependent Variable Age (F value) Sex (F value) Interaction (F value)
Weight 147.727%* 0.00173 0.559

Height 292.463** 3.001 0.493

MUAC 63.623** 6.393" 1.121

BMI 6.153%* 2.089 0.297

* p < 0.05, ** p < 0.01. (Age and sex were independent factors)

Table 3: Prevalence of under nutrition among tribal children aged 3-11 years in Paschimanchal, West Bengal.

Nutritional Total under nutrition Moderate under nutrition Sever under nutrition
indicators % (n) % (n) % (n)
Underweight

All (536) 56.2 (301) 35.8 (192) 20.4 (109)
Girls (293) 53.9 (158) 37.9 (111) 16.0 (47)
Boys (243) 58.8 (143) 333 (81) 255 (62)
Thinness

All (637) 56.0 (357) 31.9 (203) 24.1 (154)
Girls (336) 533 (179) 310 (104) 22.3(75)
Boys (301) 59.1 (178) 33.2 (100) 25.9 (78)
Stunting

All (637) 21.2 (135) 16.6 (106) 4.6 (29)
Girls (336) 14.9 (50)* 1.3 (38) 3.6 (12)
Boys (301) 28.2 (85)* 22.6 (68) 5.6 (17)

*Significant sex difference: p<o.oor.
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Paschimanchal, West Bengal.

State
(QEEE )

Andhra Pradesh (27)
Assam (22)

Bihar (28)
Chhattisgarh (26)
Chhattisgarh (26)
Jharkhand (29)
Karnataka (30)
Madhya Pradesh (31)
Maharashtra (32)
Odisha (13)
Rajasthan (34)
Tamil Nadu (20)
Tripura (33)

West Bengal (29)
West Bengal (5)
Present study

Tribal community

Tribal children
Mishing

Tribal children
Kamar

Kamar

Santal
Kadukuruba
Bhumia

Tribal children
Shabar
Garasia

Tribal children
Tribal children
Santal

Kora Mudi
Tribal children

Age

(years)

1-5
3-10
6-12
4-6
7-12
6-10

1-5

1-6
0-6

Sample size

390
604
338
132
177
123
101
125
540
577

2017
206
608
105
19
637

Under- Thinness Stunting %
weight % %

65.4 - 46.4
18.1 23.4 24.1
28.7 15.7

93.9 - 67.4
48.0 - 60.5
94.3 96.8 61.8
60.4 - 50.4
58.5 - 42.2
60.9 - 66.4
24.6 48.5 39.1

- 64.5 45.5
413 - 32.5

- 34-4 23.7
87.6 94.3 65.7
52.9 - 49.6
56.2 56.0 21.2

26

24 =

22

20

18-

Weig ht (kg)

16 -

14 -

12

10 -

Figure 1: Distribution of age and sex-wise mean weight of
tribal children of Paschimanchal area of West Bengal.
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Figure 2: Distribution of Age and sex-wise mean height of
tribal children of Paschimanchal area of West Bengal.
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Figure 3: Age-sex distribution of BMI of tribal children of Pas-

chimanchal area of West Bengal.
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Figure 5: Comparison of height-for-age z-scores with WHO

- Figure 6: Comparison of BMI-for-age z-scores with WHO child
child growth reference.

growth reference.
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