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Significant (p < 0.001) sex differences in mean Weight 
(t = 3.63, p < 0.001) and Height (t = 6.03, p < 0.001) 
were observed. 

Increasing trend (Table 5) was observed in height, 
waist circumference, hip circumference and biceps 
skinfold with increasing age among females; marked 
decline in height, mid upper arm circumference, waist 
circumference and hip circumference was observed 
among males, and triceps skinfold and sub-scapular 
skinfold among females with increasing age-group; 
marked increase then decrease in mean values of 
weight, biceps skinfold, triceps skinfold, sub-scapular 
skinfold and BMI among males. Whereas, weight, mid 
upper arm circumference and BMI among females with 
increasing age-group were observed. 

Significant sex difference were found in mean 
weight and mean height (18-39 and 40-59 years age 
group), and in mean mid upper arm circumference (18-
39 years age group). Results of ANOVA revealed the 
significant (p<0.05) differences in triceps skinfold, sub-
scapular skinfold and BMI.  

The above table reflects the age group and sex 
wise distribution of prevalence of CED (%) based on 
BMI (kg/m2) among adult Kharwar tribes. Result 
revealed that prevalence of undernutrition (CED grades 
age and sex combined) among Kharwar was 27.05 %.  

The sex specific rates were 32.5% among females 
and 21.6 %, among males. It was also observed that 

females (18-39 years) had the highest prevalence of 
CED (36.6 %) followed by elderly individuals (33.5 %) 
i.e. � 60 years age group, females (40-59 years), males 
(18-39 years and 40-59), respectively. There was a 
highly significant sex difference in CED prevalence 
based on BMI (�2= 10.34, df = 4, p= 0.05). 

DISCUSSION 

India has large and diverse tribal populations. 
Scheduled Tribe people constitute about less than 9% 
of the total populations in India, with varying 
proportions in different States. They live in unique 
physical, socio-economic and cultural environment, 
isolated from general populations. In view of their 
habitat and food habits, they form a distinct group 
compared to other populations. Their food intake is 
influenced by vagaries of nature, with large seasonal 
variations, depending upon availability of agricultural 
and forest produce. Several studies have documented 
a close relationship between the tribal ecosystem and 
their health and nutritional status [13, 14, 3]. 
Inadequate health care facilities and ecological 
degradation further aggravate the situation. There are 
wide variations among the groups in nutritional status 
and access to utilization of nutrition and health services 
[15].  

Comparisons of mean BMI of the present study with 
other tribal populations of North India (Table 7) as their 
physical, socio-economic and cultural environment 
were very much similar. From this table it is clear that 

Table 4: Sex Wise Distribution of Anthropometric Measurements of Adult Kharwar Tribes Based on Mean (SD) And T-
Test With Significance (p). 

Sex 

Male Female Variables 

Mean± SD Mean± SD 

t-test p 

Age 38.90±16.80 37.90 ±16.678 0.38 0.687 

Weight 48.98± 6.53 45.00 ±7.55 3.63 0.000 

Height 152.81± 6.51 148.82 ± 4.46 6.03 0.000 

Mid Upper Arm Circum. 24.85 ± 2.53 24.42± 5.67 1.93 0.057 

Waist Circumference 71.20 ± 5.46 70.99 ± 6.10 0.23 0.724 

Hip Circumference  80.68 ± 4.61 80.83 ± 6.41 -0.07 0.838 

Biceps skinfold  3.90 ± .079 3.43± 0.45 1.28 0.188 

Triceps skinfold  4.96 ± 1.01 4.53 ± 1.25 -0.01 0.986 

Sub-scapular skinfold  5.95 ± 1.21 5.42 ± 1.55 0.18 0.873 

BMI 21.50 ± 2.81 20.49 ± 3.40 0.58 0.561 
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the highest mean BMI was observed in Santal 
(Birbhum), Birhors and Kharwar (present study) 
followed by Santal, Dhimal, Lodha; Oraon etc. [165]. 
However, the minimum mean BMI was observed 
among the Santal males of North India. 

Similarly, Kharwar (present study) females have the 
highest mean BMI value followed by Birhors, Oraon; 
Santal, Lodha, Dhimal and Bhumij etc and the least 
was observed among Munda females [17, 18, 19].  

In general, prevalence of CED among the tribals of 
North India shows that the overall CED was highest 
among the Mundas of Kolkata followed by Bhumij, 
Santal, Kora Mudi and Bhumij etc... [20] and the 

Kharwar (27.05 %) (Present study) had the least 
prevalence of CED. 

According to National Family Health Statistics- 3 
report [21]; the prevalence of undernutrition in India is 
33.0% among males and 28.1% among females. In 
urban areas, these figures were 19.8% and 17.5%, 
respectively. In rural areas these were 38.8% and 
33.1%, respectively. However, the situation is much 
worse in North India especially Uttar Pradesh and Bihar 
with corresponding prevalence of 37.7% and 31.6%, 
respectively. Among urban males and females they 
were 19.9% and 15.5%, respectively. The 
corresponding rural figures were 44.9% (males) and 
38.0% (females). Therefore, the use of BMI, WHO 

�able 5: Age Group and Sex Wise Distribution of Anthropometric Measurements of Adult Kharwar Tribes Based on 
Mean (SD), T-Test and Anova (F) with Significance (p) 

Age-group (Years) 

Mean (SD) 
Variables 

 
Sex & t-test 

18-39 40-59 � 60 

ANOVA (F) Significance (p) 

Male 49.28±5.35 51.24±6.73 44.78±6.78 3.28 0.04 

Female 44.62 ± 6.58 45.49±8.64 45.45±1.72 0.15 0.87 Weight 

t-test 3.56*** - 2.25* 0.23 - - 

Male 155.44 ± 5.49 153.44±6.45 152.42±5.55 1.16 0.32 

Female 148.43 ± 6.22 148.62±8.69 149.59±2.29 0.14 0.87 Height 

t-test 5.35*** 2.60** 1.13   

Male 25.59 ±2.13 25.34±3.13 25.11±3.03 0.54 0.58 

Female 24.28± 3.36 25.43±4.36 25.20±2.45 0.75 0.47 Mid Upper Arm 
Circumference 

t-test 2.57** 0.10 -0.07   

Male 72.39 ± 5.03 72.24±5.77 68.16±6.67 2.69 0.07 

Female 71.13 ± 6.28 72.13±6.44 74.20±5.34 0.99 0.37 Waist 
Circumference 

t-test 1.29 0.07 0.94   

Male 82.38 ± 4.23 81.33±5.12 79.37±4.82 1.64 0.20 

Female 80.76±4.85 82.38±5.83 84.38±5.43 1.79 0.17 Hip 
Circumference 

t-test 1.54 -0.74 -1.89   

Male 3.35 ± 0.85 3.71± 0.40 2.99± 0.42 2.89 0.06 

Female 3.23 ± 0.70 3.26±0.84 3.38± 0.87 0.16 0.85 Biceps skinfold 

t-test 0.79 1.93 -1.11   

Male 4.25± 1.22 4.75 ± 0.72 3.71±0.42 4.46 0.01 

Female 4.37± 1.13 4.36 ± 1.55 4.15± 0.76 0.12 0.88 Triceps skinfold 

t-test -0.51 1.15 -1.54   

Male 5.43± 1.33 5.92 ± 1.24 4.58 ± 0.78 4.28 0.02 

Female 5.46± 1.41 5.45± 1.90 5.27 ± 1.85 0.06 0.94 Sub-scapular 
skinfold 

t-test -0.08 1.03 -1.03   

Male 20.38± 2.32 21.75±3.84 18.99±2.96 3.57 0.03 

Female 20.25± 3.34 20.48±3.41 20.28±3.55 0.04 0.96 BMI 

t-test 0.23 1.25 -0.82   
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based cut-off points for the evaluation of CED are valid 
for use among tribal populations of India as the result 
of the present study also, shows the similar response 
related to prevalence of CED [19].  

The primary importance, from the public health 
perspective is the need for immediate nutritional 
intervention programs to be implemented among 
Kharwar tribes of Varanasi–Mirzapur district of Uttar 
Pradesh and all other tribal groups experiencing 
nutritional stress. The Government should play an 
active role in reducing the rates of undernutrition 
among tribal people. It is imperative that the 

recommendations should include not only adequate 
dietary intake but also various ways in which they can 
enhance their socio-economic status through improved 
education and employment opportunities. It has already 
been emphasized [22, 23, 5] that there exists variation 
in social and economic conditions among tribes of 
India. Similar studies should also be undertaken among 
all other tribal populations in India since they constitute 
a sizeable portion of India’s populations. 

CONCLUSION 

From our study it can be concluded that the 
nutritional status of Kharwar tribes was serious; 

Table 6: Age Group and Sex Wise Distribution of Prevalence of Chronic Energy Deficiency (CED) (%) Based on BMI 
(Kg/M2) Among Adult Kharwar Tribes 

Sex 

Male (N=75) Female(N=76) 

18-39 40-59 � 60 18-39 40- 59 � 60 

Nutritional 

Status 

(n= 43) (n=22) (n= 10) (n= 44) (n= 22) (n= 10) 

CED III 1.5 4.7 11.2 4.6 9.2 11.2 

CED II 0.5 0.5 0.5 13.7 4.6 0.5 

CED I 19.5 4.6 21.8 18.3 13.7 21.8 

Overall CED 21.5 9.8 33.5 36.6 27.5 33.5 

Normal 76.0 75.8 65.9 54.2 63.3 55.3 

Overweight 2.5 14.4 0.6 9.2 9.2 11.2 

All figures presented are percentages. 
Sex difference: chi-square =10.34, df = 4, p < 0.05. 

Table 7: Sex Wise and Overall Comparison of Mean BMI (Kg/M2) and Prevalence of CED of the Kharwar Tribe with 
Some of The Tribal Populations of North India�

Community Male Female Overall Mean CED (%) Reference 

Bhumij  18.7  18.4  18.6 53.7 Ghosh, 2007 

Dhimal  19.5  19.1  19.3 36.7 Banik et al, 2007 

Kora Mudi  18.7  18.3  18.5 52.2 Bose et al, 2006 

Kora Mudi  18.6  18.3  18.5 53.5 Bisai et al, 2008 

Lodha  19.5  19.3  19.4 43.0 Mondal, 2007 

Munda  18.7  17.7  18.2 58.5 Ghosh & Bharati, 2006 

Oraon  18.8  19.7  19.3 39.4 Mittal & Sivastava, 2006 

Santal  20.0  19.3  19.7 31.6 Bose et al, 2006 

Santal  18.5  18.7  18.6 53.7 Ghosh & Malik, 2007 

Santal  20.5  19.5  20.0 34.5 Mukhopadhyay, 2009 

Lodha  19.5  --  -- 45.2 Bose et al, 2008 

Bhumij  18.7  --  -- 48.4 Bose et al, 2008 

Santal  19.5  18.1  18.8 46.7 Das & Bose, 2010 

Birhor  20.5  20.2  20.3 26.5 Das et al, 2013 

Kharwar 21.6 20.5 21.05 27.05 Present study 
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females and oldest peoples experiencing the most 
severe situation then the others. There is strong 
evidence that, in general, Kharwar tribes and other 
tribal populations of India were experiencing critical 
nutritional stress. 
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