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ABSTRACT 

Background: Undernutrition in the form of thinness seems to be a major public health problem among 

preschool children in developing countries including India.  It leads to morbidity and mortality among 

infants and under five children. There is a scarcity of information on prevalence of thinness among 

preschool children, particularly among tribal population of rural West Bengal. Objectives: To assess 

the prevalence of thinness among the Kora-Mudi preschool children by internationally accepted cut-

offs as described by Cole et al. (2007). Methodology: This cross-sectional study was undertaken at 

Para Block of Purulia district during January – March, 2021. A total of 221 (boys=109, girls=112) 

subjects were measured and included in the present analysis. Thinness was assessed by Cole et al. 

2007 cut-off values. Results: There were significant age variations in all anthropometric 

characteristics. Results of one-way ANOVA showed that weight, height and BMI increased 

significantly with advancement of age in both sexes. Overall, prevalence of thinness Kora-Mudi 

preschool children was 71.95%. The prevalence of thinness was higher among the boys (77.06 %) than 

the girls (66.96 %). Moreover, the study found a significant age variation in the prevalence of thinness 

among boys (χ
2
 = 22.86, df = 9; p<0.01). Conclusion: Results of the present study revealed that there 

was a severe undernutrition stress in the form of thinness among the studied preschool children. There 

is much scope for improvement. Thus, present findings will be helpful for the policymaker to 

formulate effective nutritional intervention programme(s) for prevention of thinness among the Kora-

Mudi tribal preschool children in this area.  
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INTRODUCTION 

Undernutrition during childhood is a major health problem in the developing countries (Giri et al., 2017) and it 

leads to morbidity and mortality in infants and under five children (Khanra et al., 2019). During childhood, 

malnutrition can also affect the child growth pattern (Giri et al., 2017). In human life, childhood is an important 

stage and it is directly associated with growth and development (Khanra et al., 2019). Children are affected in 

various kinds of malnutrition due to lack of nutrients, poor quality diet etc. Poor nutrition increase the risk of 

illness and it is directly or indirectly related to child mortality (WHO, 2009). The majority of deaths of children 

occur during preschool age due to undernutrition (Pelletier DL, 1994). More than half of the children during 

preschool age period in India are moderately or severely undernourished. 

Anthropometry is an inexpensive and easy to perform method to assess nutritional status of any population.  

Generally, undernutrition among the children was assessed by different measurements, which are stunting (low 

height for age), underweight (low weight for age), wasting (low weight for height), thinness (low BMI for age) 

and leanness (low skinfold for age) (WHO, 1995 & WHO, 2006). BMI is well established and widely used 

methods to determine nutritional status (WHO, 1995). For the range of 2-18 years undernutrition has been 

termed as underweight or thinness, defined as low BMI (weight in kilogram divided by height in meter squared) 

for age and it has been graded as III (severe thinness), II (moderate thinness) and I (mild thinness) (Cole et al., 

2007). 

India has 8.6% tribal population and they are considered to be more underprivileged than non-tribal population 

(Bisai and Bose, 2009). Various studies have showed that the degree of undernutrition is higher among the 

underprivileged communities (Bisai et al, 2008; 2009; 2010). Kora-Mudi is the fifth largest tribal community in 

West Bengal. According to Census (2011) the total population of Kora-Mudi is constitutes 3% of tribal 

population of West Bengal and most of Kora-Mudi tribes are found in western part of West Bengal which 

includes Purulia, Bankura, Birbhum, Paschim Mednipur and Hoogly districts. Information about anthropometric 

characteristics and nutritional status on Kora-Mudi children of Purulia district is extremely scanty. Only few 

published literature have been found. Keeping this in mind, the present study was conducted with an aim to 

assess the prevalence of malnutrition in terms of thinness among the Kora-Mudi preschool children of Purulia 

district of West Bengal, India. 

METHODOLOGY 

Study Area: This cross-sectional study was undertaken at Para block of Purulia district of West Bengal, India 

during January – March, 2021. This study area is situated at 350 km away from Kolkata, the provincial capital 

of West Bengal. 
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Sample Size: A total of 221 children (109 boys and 112 girls) aged 2-5 years were measured. The minimum 

estimated sample size was calculated based on single proportional formula (Cochran 1963) with 95% 

confidence interval, 7% margin of error and 50.7% prevalence of thinness (Biswas et al 2009). Age of the 

children were ascertained from the Anganwadi register, immunization card and also subsequently confirmed by 

the parents of the children. For analysis age was grouped into twelve months intervals. Formal ethical approval 

was obtained from Sidho-Kanho-Birsha University and local authorities prior to the commencement of the 

study. 

Anthropometric measurement: Height and weight measurements were taken on each subject following the 

standard techniques (Lohman et al., 1988). The BMI was calculated through internationally accepted standard 

equation as weight in kg divided by square of height in meter. Nutritional status of each subject was evaluated 

using the age-sex specific cut-off values (Table 1) of BMI as developed by Cole et al., (2007). Low BMI for age 

was defined as thinness as corresponding adults BMI values of below 16.0kg/m
2
, 17.0kg/m

2
 and 18.5kg/m

2
, 

which is graded as III (severe thinness), II (moderate thinness) and I (mild thinness), respectively (Cole et al., 

2007).  

Statistical analysis: Student’s t-test was used to test the significance of differences in means between the sexes 

at each age group. One-way ANOVA was done to test the significance of differences in means for each sex and 

also the sex-combined mean values across the age groups. Chi-square test was done to see the significance age 

variation of thinness. All statistical was set at p< 0.05. 

Table 1.  Age and sex specific international cut-off values of BMI (kg/m
2
) 

THINNESS 

Age(Years) 
Boys   Girls 

Grade III Grade II Grade I   Grade III Grade II Grade I 

2.0 13.37 14.12 15.14   13.24 13.90 14.83 

         

3.0 13.09 13.79 14.74   12.98 13.60 14.47 

         

4.0 12.86 13.52 14.43   12.73 13.34 14.19 

         

5.0 12.66 13.31 14.21   12.50 13.04 13.94 

         

Source: Cole et al. (2007). 
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RESULTS 

Anthropometric characteristics 

Anthropometric characteristics of the studied children are presented in table 2. There were significant age 

variations observed in all anthropometric characteristics. Results of one-way ANOVA showed that maximum 

age variations were observed in mean height (F=89.51, p<0.001) and weight (F=54.67, p<0.001) among the 

girls. Whereas minimum age variations in mean BMI were observed among the boys (F=9.52, p<0.001). The 

age combined mean height for boys and girls were 92.71 (±8.88) cm and 90.96 (±9.62) cm, respectively. There 

was a significant increase in mean height with advancement of age (boys: F= 71.78, p<0.001; girls: F= 89.51, 

p<0.001). The age combined mean weight for boys and girls were 11.91 (±1.95) kg and 11.58 (±2.13) kg, 

respectively. Mean weight also increased significantly with advancement of age (boys: F= 33.18, p<0.001; girls: 

F= 54.67, p<0.001). The age combined mean BMI (kg/m
2
) was 13.88 (±1.46) and 13.98 (±1.48) for boys and 

girls, respectively. Mean BMI (kg/m
2
) decreased with the age among boys and up to 2-4 years age among girls, 

except at the age of 5 years (Mean BMI=13.61, ±1.30). 

 

Nutritional status  

Prevalence thinness among the studied subjects is depicted in table 3. There was a significant age variation in 

thinness status among boys (χ
2
 = 22.86, df = 9; p<0.01). Overall, prevalence of thinness Kora-Mudi preschool 

children was 71.95%. Prevalence of thinness for boys and girls are presented in figure 1 and 2. The study found 

the prevalence of thinness was higher among the boys (77.06 %) than the girls (66.96 %) counterpart. The 

highest rates of thinness were found in the age of 5 years for boys (92.86 %) and in the age of 4 years among 

girls (79.31 %). Grade I thinness were highest at the age of 5 years among boys (53.57 %) and at the age of 4 

years among the girls (41.38 %). Grade II and Grade III thinness were highest among the boys compared to girls 

at the age of 4 years. Grade III thinness were highest among the girls at the age of 2 and 5 years as compared to 

their counterpart. 
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Table 2.  Anthropometric characteristics of the Kora-Mudi Preschool children 

Anthropometric 

variables 

 Boys Girls t 

value Age(Yrs.) n Mean SD n Mean SD 

Height (cm)  
      

 

2 20 80.64 4.38 31 80.79 6.22 -0.09 

3 31 89.45 5.72 27 88.22 4.26 0.92 

4 30 95.89 4.57 29 95.15 4.46 0.63 

5 28 101.54 5.61 25 101.67 4.75 -0.09 

Age 

combined 

109 92.71 8.88 112 90.96 9.26 1.43 

F-value 71.78*** 89.51***  

Weight (kg)  
      

 

2 20 9.86 1.07 31 9.51 1.22 1.10 

3 31 11.15 1.30 27 11.04 1.18 0.33 

4 30 12.42 1.43 29 12.16 1.50 -0.68 

5 28 13.69 1.71 25 14.06 1.54 -0.81 

Age 

combined 

109 11.91 1.95 112 11.58 2.13 1.22 

F-value 33.18*** 54.67***  

BMI (kg/m2)  
      

 

2 20 15.18 1.35 31 14.60 1.55 1.36 

3 31 13.97 1.65 27 14.22 1.60 -0.59 

4 30 13.48 0.96 29 13.41 1.15 0.25 

5 28 13.27 1.18 25 13.61 1.30 -0.90 

Age 

combined 

109 13.88 1.46 112 13.98 1.48 -0.58 

F-value 9.52*** 4.39**  

*p<0.05; **p<0.01; ***p<0.001 

 

 

 

 



Annals of Anthropological Research & Reviews                                                                              Vol. 1 No. 2 (2022) 
© Sidho-Kanho-Birsha University              ISSN: 2583-0570 

42 

 

 

Table 3. Prevalence of thinness among Kora-Mudi Preschool children. 

Age 

(yrs) 

Boys Girls 

Normal 

(%) 

Thinness (%) 

Normal 

(%) 

Thinness (%) 

CED 

Grade I 

CED 

Grade 

II 

CED 

Grade 

III 

Overall 

CED 

CED 

Grade I 

CED 

Grade 

II 

CED 

Grade 

III 

Overall 

CED 

2 55.00 25.00 15.00 5.00 45.00 38.71 29.03 6.45 25.81 61.29 

3 22.58 25.81 25.81 25.81 77.42 37.04 33.33 7.41 22.22 62.96 

4 16.67 26.67 26.67 30.00 83.33 20.69 41.38 17.24 20.69 79.31 

5 7.14 53.57 25.00 14.29 92.86 36.00 28.00 12.00 24.00 64.00 

Total 22.94 33.03 23.85 20.18 77.06 33.04 33.04 10.71 23.21 66.96 

 

χ
2 = 22.86, df = 9; p< 0.01 χ

2 = 4.97, df = 9; p=0.84 (ns) 
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DISCUSSION 

One of the most miserable global public health problem is undernutrition among the preschool children and it 

was also established that developing countries is very much suffering in this pathetic scenario (Pelletier 1994). 

Undernutrition leads the mortality rate among the children (Giri et al., 2017). According the various studies 

conducted in worldwide have been showed that environment and dietary pattern has a great influence on growth 

pattern among the children either developed or developing country (Biswas et al., 2009). According to Cole et 

al. based on international cut-off point for BMI, our study showed that the prevalence of thinness among the 

Kora-Mudi preschool children of Purulia district was 71.95% which was lower than ICDS children (85.20%) of 

Bali-Gram Panchayat, Hooghly, Arambag, West Bengal, India (Mandal   et al., 2009) and ICDS children 

(81.25%) of Sagar Block, South 24 Parganas, West Bengal, India, respectively. Besides this prevalence of 

thinness of our study was much higher than ICDS children of Chapra, Nadia (50.70%) (Biswas et al., 2009), 

Santal children from Purulia (56.40%) (Das et al., 2011), ICDS children of Patashpur, East Medinipur (59.10%) 

(Mandal et al., 2012), Tribal preschool children of Jhargram & Paschim Medinipur (69.40%) (Mahapatra and 

Bose, 2020) of West Bengal, India; Preschool children of Belgaum, Karnataka (61.00%) (Nayak et al., 2015) 

and ICDS children of Vadodara, Gujrat, India, (63.00%) (Bhalani and Kotecha, 2002). The comparisons of 

thinness among preschool children in various parts of India are presented in Table 4 and Figure 3. An earlier 

study reported, the prevalence of thinness of 67.2% among Kora-Mudi children aged 2-13 of Paschim 

Medinipur West Bengal. In the above facts and figures, the result of the present study clearly indicated that the 

preschool children of India was suffering from very high rate of thinness, indicating critical nutritional stress.  

 

0

10

20

30

40

50

60

70

80

90

2 years 3 years 4 years 5 years Age combined

%
 o

f 
th

in
n

es
s 

Age in years 
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Table 4. Overall comparison of the prevalence (%) of thinness among pre-school children. 

Studied population Prevalence of Thinness Studied By 

Boys 

(%) 

Girls 

(%) 

Overall 

(%) 

ICDS children of Chapra, Nadia, West Bengal, India. 49.68 51.57 50.70 Biswas et al. (2009) 

Santal children from Purulia, West Bengal, India 59.50 53.30 56.40 Das et al. (2011) 

ICDS children of Bali-Gram Panchayat, Hooghly, 

Arambag, West Bengal, India. 

84.80 85.60 85.20 Mandal et al. (2009) 

ICDS children of Patashpur, East Medinipur, West 

Bengal, India. 

61.80 56.50 59.10 Mandal et al. (2012) 

ICDS children of Sagar Block, South 24 Parganas, 

West Bengal, India. 

81.90 80.61 81.25 Giri et al. (2017) 

ICDS children of Vadodara, Gujrat, India. 58.00 68.20 63.00 Bhalani & Kotecha 

(2002) 

Tribal preschool children, 

Jhargram & Paschim Medinipur 

69.50 69.20 69.40 Mahapatra & Bose 

(2020) 

Preschool children of  Belgaum, Karnataka 63.40 58.60 61.00 Nayak et al. (2015) 

Kora-Mudi children from Para block, Purulia, West 

Bengal,  India 

77.06 66.96 71.95 Present Study 
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 CONCLUSION 

The prevalence of thinness among preschool children of India was very high as indicated by almost all studies. 

Despite of low sample size, we can conclude that the Kora-Mudi preschool of Purulia district of West Bengal, 

India, was found to be under serious nutritional stress in term of thinness. The result of the study can be used for 

comparison with other studies in various regional, national and international studies. The findings might be 

useful to policymaker for effective formulation of intervention programme(s) to improve health and nutritional 

status of preschool children of tribal population of India.  
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