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KEYWORDS ABSTRACT

Undernutrition, Child undernutrition (stunting and wasting) has been a serious global public bealth
Bodo boys, Stunted, problem for the past many decades, especially in developing countries. The present study
Wasted, Underweight, was carried out among 245 Bodo boys of 3-9 years residing under the Kachugaon Block of
Kokrajhar District Gossaigaon Sub-division of Kokrajhar District, Assam in order to assess the prevalence

of undernutrition among the Bodo boys. In each selected village an attempt was made to
include in the sample all those children who were willing to cooperate in order to get enough
sample size. Structured schedules were used to collect information about socio-economic and
demographic parameters. Anthropometric measurements were obtained according to the
standard technigues. Socio-economic status was classified based on modified Kuppuswamy’s
dassification. The age-sex specific L, M, and S reference values were used to calculate height-
for-age, weight-for-age, and weight for beight Z-scores. The boys with Z-scores -2 to -3 were
dassified as stunting, underweight and wasting. Similarly, the boys with Z-scores less than -3
were classified from severely stunted, severely underweight, and severely wasted. In North-East
India, particularly among the Bodo community, limited studies were done on the prevalence
of undernutrition. Results of the present study revealed to have 68.58% healthy and 31.42%
undernourished respondents. The prevalence of undernutrition was found to be 10.20%
stunting, 8.57% underweight, and 8.16% wasting. The study also found that 2.04%, 0.82%,
and 1.63% were severely stunted, severely underweight, and severely wasted, respectively.

Introduction

Undernutrition among children is common in India and other developing countries. Prevalence
of undernutrition becomes serious public health in several developing countries and is considered to
be the principal cause of death for 3.5 million children and 35.0% of the disease burden in preschool
children under age five (Black ez /., 2003). The level of undernutrition in children remains unacceptable
throughout the world, with 90% of the developing world’s chronically undernourished (stunted)
children living in Asia and Africa (Arepalli, 2016). The assessment of the nutritional status of the
children is useful for understanding not only the health status of a community but also for the national
and regional policy planning (Khongsdier, 1995). Globally, around 8 and 26% of children below five
years of age are wasted and stunted, respectively. The highest prevalence of childhood undernutrition
is found in Africa (38.2%) followed by Southeast Asia (27.6%), while the lowest magnitude is found
in Latin America and the Caribbean countries (13.5%) (Lutter ez a/., 2011; Kinyoki ez al., 2016).
According to World Health Organization (WHO, 2009), undernutrition is defined as Z-scores less
than -2 standard deviations, irrespective of the indicators used. Child undernutrition (stunting and
wasting) has been a serious global public health problem for the past many decades, especially in
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developing countries (Brhane and Regassa, 2014). It has been estimated this approximately 70% of the
world’s malnourished children live in Asia, giving that region the highest concentration of worldwide
childhood malnutrition (Khor, 2005). Undernourished children are also more likely to come from
poorer backgrounds (WHO, 1997; Wagstaff and Watanabe, 2000), where they do not get enough food
and are exposed to poor living conditions (for example, lack of proper sanitation or clean drinking
water), which in turn leads to disease and further undernutrition. Dietary choices made by the children
and their families influence their health and may contribute to both malnutrition and overnutrition. So,
nutritional programs should focus on sufficient feeding for individuals as well as families, community
work, health care delivery systems, and other underlying determinants, including poverty (Bhutta, ez
al., 2008). Approximately, 195 million children worldwide under the age of five are suffering from some
form of undernutrition that is associated with an increased risk of child morbidity and mortality (Islam
et al., 2020).

In North-East India, particularly among the Bodo community, limited studies were done on
the prevalence of undernutrition. A study on the prevalence of double burden of malnutrition was
carried out among the urban school-going Bodo children of Udalguri district, Assam by Mondal ez
al., 2015 which showed the prevalence of overweight and obesity has reached a relatively greater level
among children residing in urban, suburban regions and higher-income groups. The persistence of
undernutrition (thinness) coupled with an increasing prevalence of overweight and obesity among the
tribal Bodo children residing in the urban settings in India may also be indicative of poor and public
health issues in populations. The current research was carried out in order to find out the prevalence
of undernutrition among the Bodo children residing in the rural areas of Kokrajhar District, which is a
Bodo-dominated area (Assam), North-East India.

Objective

To assess the prevalence of undernutrition among the Bodo boys of Kokrajhar District, Assam,
North-East India.

Materials and Methods

Assamisastatein North-Eastern India, located south of the Eastern Himalayas along the Brahmaputra
and Barak river valleys. As per the 2011 census, the total population of Assam was 31,205,576 of which
males and females were 15,939,443 and 15,266,133 respectively. In 2011, Kokrajhar had a population
of 887,142 of which males and females were 452, 905, and 434,237 respectively. The Bodo is the largest
ethnolinguistic group in the state of Assam. They are a part of the greater Bodo-Kachari family of
ethnolinguistic groups and are spread across North-Eastern India. They are concentrated mainly in the
Bodoland Territorial Region (BTR) of Assam, though Bodos inhabit all other districts of Assam.

The present study was carried out in Kokrajhar District. A cross-sectional study was conducted
among the Bodo children (boys) of Kokrajhar District, Assam selected randomly to achieve the desired
sample size of 245 Bodo boys of the age group three to nine years. In each selected village an attempt was
made to include in the sample all those children who were willing to cooperate in order to get enough
sample size. Standard techniques of taking the anthropometric measurements were followed. Structured
schedules were used to collect information about socio-economic and demographic parameters. For
socio-economic status, parameters such as education, occupation, and monthly income were collected
following Kuppuswamy’s updated socio-economic scale.

Statistical Analysis

All data were managed and analysed by using IBM SPSS software (version 19). The analyses were first
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carried out to present the basic descriptive statistics of anthropometric variables in relation to various
age groups. For assessing the nutritional status of boys, three anthropometric indices were adopted, that
is, height for age, weight for age, and body mass index (weight in kg/height? in meters) for age, which are
considered good indicators of nutritional status. The Z-scores of height, weight, and BMI for age were
computed following the LMS method as per the revised growth references given by the U.S. National
Center for Health Statistics (Kuczmarski ez /., 2000). For classifying the children into different grades
of nutritional status, the Z-score of the individuals was calculated in relation to the NCHS growth
references using the L, M, and S method (Kuczmarski ez 4/., 2000). This method was based on the
median (M), the standard deviation (S), and the power in the Box-Cox transformation (L). In order to
obtain the Z-score (Z) for a given measurement, the following equation was used.

Z = (X/M)N(L)-1)/LS

Where, X is the physical measurement (example; height, weight, etc.), and L, M, and S are the
values from the appropriate table corresponding to the age in months of the child. The boys were then
categorized into three levels of nutritional status, following the cut oft points proposed by Visweswara
Rao (1996), which are as follows:

1. Normal =-2 to +2 of Z-Score
2. Moderate = -2 to -3 of Z-Score
3. Severe = Below -3 of Z-Score
Theseverity ofundernutrition thatis,lowheight-for-age(Stunting),low weight-for-age(underweight),
and low BMI-for-age (undernourished or thinness) will be assessed by utilizing the Z-score. Subjects
with Z-score -2 were classified as suffering from stunting, underweight, and undernourished followed as

described by WHO reference curves (De Onis, 2015). Prevalence of undernutrition will be expressed in
percentage and chi-square will be used to find an association with factors.

Results

Mean height, weight, and BMI concerning the age of the studied children are given in Table 1. The
mean height and weight increased with increasing age.

According to height for age Z-scores, 87.76% of the children were normal, 10.20% were moderate
and 2.04% were severe.
Figure 1: Distribution of beight for age Z-Scores of the children in the overall range from 3 to 9 years.

As per weight for age Z-Scores, 90.61% were normal, 8.57% were moderate and 0.82% were found
severe.
Figure 2: Distribution of weight for age Z-Scores of the children in the overall range from 3 to 9 years.
As per weight for height Z-scores, 90.21% were normal, 8.16% were moderate and the remaining

1.63% were found to be severe.

Figure 3: Distribution of Weight-for-height Z-Scores of the children in the overall range from 3 to 9 years

The prevalence of undernutrition among the boys is depicted in Tables 5, 6, and 7 of which 31.42%
were undernourished respondents and 68.58% were normal.

The total number of undernourished boys was found to be 31.42% and the remaining 68.58% of boys
were normal. The prevalence of undernutrition was found to be 10.20% stunted, 8.57% underweight,
and 8.16% wasted. The study also found that 2.04%, 0.82%, and 1.63% were severely stunted, severely
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underweight, and severely wasted, respectively.
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Figure 4: Distribution of the boys according to Socio-economic status

Figure 4 indicated that 6.94% of the children belong to the upper-middle class, 24.08% belong to the
lower-middle class and 68.98% belong to the upper-lower class. As the socio-economic status decreased
the prevalence of undernutrition increased (Upper middle to lower middle) but it decreased from lower
middle to upper lower and the difference was not statistically significant (p>0.05). Table S revealed that
76.47%, 61.02%, and 70.42% of the boys from the upper middle, lower middle and upper lower classes,
respectively, were found to be normal. It was also found that 23.52% of the boys from the upper-middle
class were undernourished, 38.98% of the boys from lower-middle, and 29.58% of the boys from the
upper-lower were undernourished.

Figure 5 showed that 17.96% of the boys were from a family size of three members (small), 53.88% of
the boys from four to five members (medium), and 28.16% belong to a family size of six members and
above (large). As the family size increased the prevalence of undernutrition decreased (small to medium)
but it increased from medium to large and it is not statistically significant (p>0.05).

Figure 5: Distribution of the children according to family size

Table 6 revealed that 70.46%, 73.49%, and 57.97% of the boys belonging to the family size of small,
medium, and large, respectively were found to be normal. The study also revealed that 29.54% of the
boys from small family size, 26.51% of the boys from medium family size, and 42.02% of the boys from
large family size were found to be undernourished.

Figure 6 showed that 10.61% of the boys, 32.66% of the boys, and 56.73% of the boys belong to
their mother’s educational level of secondary and above, high school, and middle school, respectively.
More number of boys were found among those mothers who studied till the middle school level. Most
of them were high school dropped out. However, a number of boys were more to those mothers with
middle school level than the mothers who are graduated or studied till secondary level.

Figure 6: Distribution of the boys according to mother’s educational level

Table 7 showed that 73.08%, 77.50%, and 62.59% of the boys among the mothers with the educational
level of higher secondary and above, high school and middle school, respectively. The study showed
that 26.92% of the boys among the mothers with an educational level of higher secondary and above,
22.5%, and 37.41% among the mother’s educational level of high school and middle school, respectively,
were undernourished. The highest number of undernourished boys is found among those mothers who
studied till middle school but it is not statistically significant (p>0.05).

Discussions

Studies on malnutrition are done mostly among preschool children or under five children. In
the present study , the prevalence of undernutrition among the Bodo Boys (age group 3-9 years) of
Kokrajhar District, Assam, was undertaken. The assessment of undernutrition was based on indices
of height-for-age, weight-for-age and weight for height, that is, stunting, underweight and wasting,
respectively. The age-sex specific L, M, and S reference values were used to calculate height-for-age,
weight-for-age, and weight for height Z scores. The boys with Z-scores -2 to -3 were classified from
stunting, underweight, and wasting. Similarly, the boys with Z-score less than -3 were classified as
severely stunted, severely underweight, and severely wasted. The study showed 68.58% normal and
31.42% undernourished respondents (boys). The prevalence of undernutrition was found to be 10.20%
stunted, 8.57% underweight, and 8.16% wasted. The study also found that 2.04%, 0.82%, and 1.63%
were severely stunted, severely underweight, and severely wasted, respectively.
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The prevalence of stunting is very low in the present population (10.20%) as compared to other
children like Urban Mysuru (23.56%), Srilanka (26.9%), Kenya (28.9%), North Bengal (33.70%,
35.85%), Bangladesh (38.0%), Kerala (38.1%), Banglasedhi slum area (38.9%), Pakistan (40.6%), North
Bengal (41.67%), North Sudan (42.5%), Kishoreganj District, Ethiopia (46.3%), West Bengal (49.6%),
Tanzania (50.0%), Paschim Medinipur, Birbhum District, West Bengal (51.9%), Purulia District, West
Bengal (63.51%), but higher compared to the children of Sagar District, Madhya Pradesh (6.3%).

The prevalence of underweight is also very low in the present study (8.57%) as compared to Urban
Mysuru (25.48%), Tanzania (28.2%), Ethiopia (28.4%), North Sudan (32.7%), Pakistan (33.9%), Srilanka
(35.6%), North Bengal (37.40%), Kerala (39.0%), Bangladesh (40.5%), North Bengal (43.80%), West
Bengal (49.2%), North Bengal (50.85%), Banglasedhi slum area (51.7%), Kishoreganj District, Paschim
Medinipur, West Bengal (52.9%), Birbhum District, Purulia District, West Bengal (67.57%), but higher
compared to the children of Sagar District, Madhya Pradesh (4.3%) and Kenya (6.6%).

The prevalence of wasting is low in the present study (8.16%) as compared to Ethiopia (9.8%), Urban
Mysuru (10.20%), North Bengal, (13.60%), Pakistan (15.8%), Tanzania (16.5%), West Bengal (19.0%),
Banglasedhi slum area (19.2%), Kerala (20.5%), North Sudan (21.0%), West Bengal (22.7%), North
Bengal (23.46%, 26.61%), Srilanka (32.9%), Paschim Medinipur, Birbhum District, Purulia District,
West Bengal (44.60%), Kishoreganj District, Bangladesh (48.0%), but higher compared to the children
of and Kenya (1.7%) and Sagar District, Madhya Pradesh (3.0%) (Table 8).

The prevalence of severely stunted of the Bodo boys is low (2.04%) as compared to the children of
Kerala (14.6%), Birbhum District, West Bengal (16.3%), Urban Mysuru (19.45%), Pakistan (22.5%),
West Bengal (24.4%), North Sudan (28.2%), Purulia District, West Bengal (33.78%). Similarly, the
prevalence of severely underweight is very low in the present studied group (0.82%) from other children
like Urban Mysuru (6.30%), Wayanad District, Kerala (8.2%), Birbhum District, Pakistan (12.2%), West
Bengal (13.4%), Paschim Medinipur District, West Bengal (16.0), North Sudan (22.5%) and Purulia
District, West Bengal (42.57%). Severely wasted is also found low among the present studied group
(1.63%) as when compared with other groups of children such as West Bengal (1.7%), Wayanad District,
Kerala (2.5%), Birbhum District, West Bengal (3.3%), Pakistan (4.5%), Paschim Medinipur District,
Urban Mysuru (6.12%), North Sudan (12.1%) and Purulia District, West Bengal (22.30%) (Table 8).

The prevalence of stunting in the present study (Bodo boys, 10.20%) is lower than the children
of Nagaland (21.6%), Dibrugarh District, Assam (30.4), NEIGRIHMS (35.5%), Lakhimpur District,
Assam (36.2%), Karbi Anglong (42.63%), Karbi Anglong(51.2%), Meghalaya (55.0), Meghalaya (56.0%)
and Meghalaya (6.0%). The prevalence of underweight is also lower (8.57%) as compared to the children
of Nagaland (14.4%), NEIGRIHMS (19.7%), Assam (22.9%), Meghalaya (29.0%), Dibrugarh District,
Assam (29.0%), Meghalaya (30.0%), Manipur (30.21%) and Meghalaya (31.0%). The prevalence of
wasting is higher (8.16%) in the present study as compared to the children of Meghalaya (6.0%) and
Nagaland (6.5%) but lower than NEIGRIHMS (8.5%), Meghalaya (10.0%), Meghalaya (11.0%),
Lakhimpur District, Assam (11.6%) and Dibrugarh District, Assam (21.6%). The prevalence of severely
stunted (2.04%), severely underweight (0.82%), and severely wasted (1.63%) in the present study is also
found lower than the study conducted by Duwarah ez al., 2015 (19.7%, 9.0%, and 3.4% respectively)
(Table 9).

The prevalence of undernutrition is found to be highest among the boys belonging to the lower
middle class (38.98%) which was similar to the findings of the study conducted by Hasan ez a/., 2011;
Bhattacharya ez al., 2020. The prevalence of undernutrition in the present study is found to be highest
among the boys belonging to large family size (42.03%) and lowest among the boys belonging to medium
family size (26.51%). Family size has some effect on the prevalence of undernutrition in the present
study but it is not statistically significant (p>0.05). However, existing studies have shown a significant
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association of undernutrition with family size (Dwivedi ez /., 1992; Vazir et al., 1998., Vashisht ez al.,
2005; Bhanderi and Chaudhary, 2006). On comparing the educational status of the mothers, it was
found that the prevalence of undernutrition in the present study was highest among the boys whose
mothers studied till middle school (37.41%) and lowest among the boys whose mothers studied till high
school (22.50%) which is lower than the boys whose mothers studied secondary and above (26.92%).
It is also known that in the studied population no mothers were found to be illiterate, though some of
the fathers were found to be illiterate as per the information collected in the field. Maternal education
has a strong relationship with the nutritional status of children. Literate mothers adopt many improved
behaviors related to maternal and child healthcare, feeding, and eating practices which untimely affect
the nutritional status of children (Hs ez 4/., 2011).

Conclusion

The present study has highlighted the prevalence of undernutrition among the Bodo boys (age
group of three to nine) belonging to the Bodo community of Kokrajhar District, Assam. Prevalence
of stunting, underweight, and wasting in the present studied group (Bodo boys) is found to be lower
than in the studies reported by various researchers. It is essential to conduct awareness programs on
education, hygiene practices, nutrition, and healthcare. Further research on children is reccommended
on Bodo children of Assam to investigate additional undernutrition factors.
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Tables and Figures
Table 1: Means and standard deviations of the body height, body weight, and the body mass index by age of the boys
Age group (In Years) N Height (Cm) Weight (Kg) BMI (Kg/m?2)
Mean SD Mean SD Mean SD
3+ 35 95.56 5.93 14.65 1.66 16.06 1.19
4+ 35 102.36 5.66 16.20 1.84 15.48 1.59
5+ 35 108.22 5.53 17.64 2.69 15.03 1.69
6+ 35 111.75 5.04 18.94 2.08 15.20 1.44
7+ 35 117.31 6.21 20.88 2.28 15.18 1.32
8+ 35 123.31 5.67 22.37 2.65 14.68 1.01
9+ 35 127.90 5.57 25.51 3.60 15.68 1.89
Table 2: Age wise distribution of the level of nutritional status as per beight-for-age of the boys
Age group (In No. of Normal Stunted Severely stunted Total
years) children
3+ 35 31(88.57) 4(11.43) 0(0) 4(11.43)
4+ 35 32(91.43) 3(8.57) 0(0) 3(8.57)
5+ 35 32(91.43) 3(8.57) 0(0) 3(8.57)
6+ 35 30(85.71) 5(14.29) 0(0) 5(14.29)
7+ 35 30(85.71) 1(2.86) 4(11.43) 5(14.29)
8+ 35 29(82.85) 5(14.29) 1(2.86) 6(17.15)
9+ 35 31(88.57) 4(11.43) 0(0) 4(11.43)
Total 245 215(87.76) 25(10.20) 5(2.04) 30(12.24)
*Percentages are given in parentheses
Table 3: Age wise distribution of the level of nutritional status as per weight-for-age of the boys
Age group (In No. of Normal Underweight Severely Underweight Total
years) children
3+ 35 34(97.14) 1(2.86) 0(0) 1(2.86)
n 35 34(97.14) 1(2.86) 0(0) 1(2.86)
5+ 35 33(94.29) 2(5.71) 0(0) 2(5.71)
6+ 35 29(82.86) 6(17.14) 0(0) 6(17.14)
7+ 35 31(88.57) 3(8.57) 1(2.86) 4(11.43)
8+ 35 30(85.71) 4(11.43) 1(2.86) 5(14.29)
9+ 35 31(88.57) 4(11.43) 0(0) 4(11.43)
Total 245 222(90.61) 21(8.57) 2(0.82) 23(9.39)

*Percentages are given in parentheses
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Table 4. Age-wise distribution of the level of nutritional status as per weight for beight of the children
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Age group (In No. of Normal Wasted Severely wasted Total
years) children
3+ 35 34(97.14) 1(2.86) 0(0) 1(2.86)
4t 35 30(85.72) 3(8.57) 2(5.71) 5(14.28)
5+ 35 28(80.00) 7(20.00) 0(0) 7(20.00)
6+ 35 30(85.72) 4(11.42) 1(2.86) 5(14.28)
7+ 35 33(94.29) 2(5.71) 0(0) 2(5.71)
8+ 35 33(94.29) 1(2.86) 1(2.86) 2(5.71)
9+ 35 33(94.29) 2(5.71) 0(0) 2(5.71)
Total 245 221(90.21) 20(8.16) 4(1.63) 24(9.79)
*Perfé'ntﬂgﬂf ﬂrfgl‘f]f}’l l‘npﬂrf}’l[bé’.fﬁf
Table S5: Nutritional status of the children according to socio-economic status
Socio-economic Normal Stunted | Severely | Underweight Severely Wasted | Severely Total
status stunted underweight wasted
Uppermiddle | 13(76.47) | 0(0) | 1(5.88) | 1(5.88) 0(0) 2(11.76) | 0(0) | 4(23.53)
Lower middle | 36(61.02) | 7(11.86) | 1(1.69) | 5(8.47) 1(1.69) | 8(13.55) | 1(1.69) | 23(38.98)
Upper lower | 119(70.42) | 18(10.65) | 3(1.77) | 15(8.87) 1(0.59) | 10(5.92) | 3(1.77) | 50(29.58)
XZ =1.991, p>0.05 *Percentages are given in parenthe:e:
Table 6: Nutritional status of the children according to family size
L Severely . Severely Severely
Family size | Normal | Stunted Underweight ; Wasted Total
stunted underweight wasted
Small | 31(70.46) | S(11.36) | 1(2.27) | 5(11.36) 0(0) 24.54) | 0(0) 13(29.54)
Medium | 97(73.49) | 11(8.33) | 2(1.51) 9(6.81) 0(0) 11(8.33) | 2(1.51) | 35(26.51)
Large | 40(57.97) | 9(13.05) | 2(2.89) | 7(10.14) 2(2.89) | 7(10.14) | 2(2.89) | 29(42.03)
x° =2.187, p>0.05 *Percentages are given in parentheses
Table 7: Nutritional status of the children according to mother’s educational status
Mother’s Severel Severel Severel
educational Normal Stunted everely Underweight eve e'y Wasted cverely Total
level stunted underweight wasted
Secondary
ey 19(73.08) | 0(0) 1(3.84) 1(3.84) 0(0) 5(19.23) | 0(0) | 7(26.92)
High school | 62(77.50) 5(6.25) 1(1.25) 4(5.00) 1(1.25) 5(6.25) 2(2.50) 18(22.50)
Middle
Cheol | 87(6259) | 20(1438) | 3(215) | 16(1151) 10.71) | 10(7.19) | 2(1.43) | 52(37.41)

X2 =7.422, p>0.05 *Percentages are given in parentbe:es
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Table 8: Comparison of the prevalence of undernutrition of the present study with various international and national studies

N°. of Age Prevalence (%)
Population | Study area o group S I S I S Iy | References
children . . . everely everely everely
(Years) |Stunting Underweighe | Wasting stunted |underweight | wasted
Ra]bans}'n, 1870
Bengali North (647 (35.85, (37.40, (13.60, Mondal and
Muslim Bengal, s, | 512 | 3370, 43.80, 26.61, - - - S"n ;0";0
& Tea India 588%) 41.67%) | 50.85%) | 23.46%) e
labourer
Paschim o
Kora-Mudi | Medinipur Bisai and
children District 119 2-13 49.6 52.9 22.7 244 16.0 1.7 | Mallick,
West Bengal 2011
Preschool Western 6-59 Kisi .
. Province, 125 - 3 ) i isiangani
children Kenya months 28.9 6.6 1.7 etal.,2014
Sagar town
School of Sagar Thakur &
oine bovs District, 300 5-18 6.3 43 3.0 ; } : Gautam,
going boy Madhya 2014
Pradesh
Tribal Wayanad N
preschool | District, | 438 16 | 381 39.0 205 | 146 8.2 25 [Philipetal,
children Kerala 2015
Preschool
and school .
going | Sflamka | 547 | 115 | 269 35.6 32.9 . : ; f:igla‘;’g;;a
children ’
Children L
Bangladeshi €ss Raihan ez
undertwo | "o B0 1 729 | than2 | 389 51.7 192 - - S
years years
Arusha
Underfive o : .
hild Distict, | 436 | ¢ | 5o 28.2 165 . : . | Kejoeral,
chiidren Tanzania months 2018
Underfive North 0-60 Sulaiman ez
children Sudan 1447 months 425 32.7 21 28.2 22.5 21 7 1. 2018
Children Puruliya 0.59 Mandal
under five |  District, 148 . hs | 6351 67.57 44.60 | 33.78 42.57 22.30 |and Ghosh,
years West Bengal months 2019
Santal Birbhum )
Adivasi | Diswict, | 307 | 637 | 519 49.2 190 | 163 13.4 33 5““2652"6"["
children | West Bengal months
Ambhara
Underfive . ]
hild Region, 974 059 1 463 28.4 9.8 - ; .| Kebedeer
chridren Ethiopia months al., 2021
Primary X .
school Kls}.lor?gan] Khanam
going District, 400 510 | 380 40.5 48.0 - - - |and Haque,
children Bangladesh 2021
Preschool Urban George &
children Mysuru 365 3-6 23.56 25.48 1020 | 19.45 6.30 6.12 | Murthy,
2021
Children | Pakistan | 1072 | 03 | 406 33.9 158 | 225 12.2 45 Syegg;;“l ¥
Bodo Kokrajhar b
children | DWtricH 245 3-9 10.20 8.57 816 | 2.04 0.82 1.63 resent
Assam study

*Rajbanshi, Bengali Muslim € Tea labourer, respectively
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Table 9. Comparison of the prevalence of undernutrition of the present study with the children of North-East India

Age  |Prevalence (%)
Population | Study area No_' of group Severely |Severely Severely |References
children (years) Stunting \Underweight \Wasting stunted |underweight \wasted
Urban Meghalaya 1351 3-18 60.0 29.0 6.0 - - - [Khongsdier
Khasi boys and
Mukherjee,
2003
Children (West District | 854 8-18 - 30.21 - - - - Singh and
and of Manipur Devi, 2013
adolescents
Tribal Karbi 864 10-17 51.2 - 13.4 - - - Mondal &
adolescents |Anglong Terangpi,
District, 2014
|Assam
Children Dibrugarh 500 0-5 30.4 29.0 21.6 - - - Islam ez al.,
underage  [District, 2014
five |Assam
Children Pediatric 6183 0-60 35.5 19.7 8.5 19.7 9.0 3.4 |Duwarah ez
underage  |OPD, months al., 2015
five INEIGRIHMS
Adolescents [Bokajan 1818 | 10-18 | 42.63 - - - - - Rengma ez
Civil Sub- al., 2016
division,
Karbi
)Anglong
Chakhesang [Nagaland 661 0-59 21.6 14.4 6.5 - - - |Longvaher
children months al., 2017
under age
five
Khasi Meghalaya 603 0-59 56.0 31.0 10.0 - - - Chyne ez
children months al., 2017
under age
five
Sonowal Lakhimpur 362 0-59 36.2 22.9 11.6 - - - Bharali et
Kachari District, months al., 2019
pre school  |Assam
children
Children  [West Khasi 632 0-59 55.0 30.0 11.0 - - - Meshram ez
underage  [Hills months al., 2021
five District,
Meghalaya
Bodo boys  [Kokrajhar 245 3-9 10.20 8.57 8.16 2.04 0.82 1.63  |Present
District, study
|Assam

*Thinness (13.4%)
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Figure 1: Distribution of height for age Z-Scores of the children in the overall range from 3 to 9 years.
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Figure 2: Distribution of weight for age Z-Scores of the children in the overall range from 3 to 9 years.
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Figure 3: Distribution of Weight-for-beight Z-Scores of the children in the overall range from 3 to 9 years
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Figure 4: Distribution of the boys according to Socio-economic status
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Figure 5: Distribution of the children according to family size.
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Figure 6: Distribution of the boys according to mother’s educational level
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