
International Journal of Humanities and Social Science Invention 

ISSN (Online): 2319 – 7722, ISSN (Print): 2319 – 7714 

www.ijhssi.org ||Volume 5 Issue 7 ||July. 2016 || PP.01-04 

                                         www.ijhssi.org                                                          1 | P a g e  

Cronic Energy Deficiency And Body Mass Index of Bhotia Tribal 

Children of Garhwal Himalaya. 
 

Manwendra Singh Bartwal
1
, Prof. R.S.Negi

2
, Prof.H.B.S.Chauhan

3
, Prof 

.V.S.Chauhan.
3
 

1
Post-Doctoral Fellow, Anthropological Survey Of India, Dehradun -248195, 

2
Retired Professor, 

3
Professor, Department Of Anthropology, H.N.B.Garhwal University, Srinagar Garhwal, Uttarakhand-India,  

 

ABSTRACT: In the present study, an attempt has been made to use age and sex specific Body Mass Index 

thresholds for Bhotia tribal children of Garhwal Himalayas. BMI cut-off points for thinness grades 1, 2, 3 age 

and sex wise percentile curves passing through BMI of 16, 17, and 18.5 and for normal range of BMI of 18.5 to 

23 kg/m2 have been used to evaluate the status of children as normal, overweight and obese. A total of 643 

children (336 boys and 307 girls) aged 6 – 18 years had participated in the present study. Bhotia tribe is one of 

the oldest inhabitants of mountains region of Garhwal and Kumaun, Central Himalaya. Rice and millets is the 

staple food of Bhotias and salty butter tea or namkeen chai (Jya) is also consumed very frequently by them wild 

herbs and medicinal plants also contribute to their diet. Present study revealed that prevalence cronic energy 

deficency of grade-one thinness was 13.02 percent among girls and 6.84 percent among boys, Boys also having 

grade two and three (0.29%) thinness, 88.69 percent boys and 75.24 percent girls were having their BMI 

normal. The frequency of overweight individuals was 3.86 percent among the boys and 11.72 percent among 

girls, No child has been identified as obese. This is probably because the Bhotias lived in high altitude 

mountainous region where supplies of nutritious and surplus food through out the year is a difficult task, girls 

makes a better use of their provided food and manage to put subcutaneous fat on their body whereas boys 

merely maintained normal health, this may be because of the advantageous double x-gene in the case of girls. 
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I. Introduction 
Body mass Index (BMI) calculated as weight (in kilograms) divided by height in meters square (kg/m2) (Cole 

1991), is one of the best indicators to assess the nutritional health status of community or an individual (WHO 

1995). It is also known as Quetelet’s index (Gadzik 2006) a person can be categorized as thin, normal and obese 

with various grades (WHO 2004). In the present study an attempt has been made to use direct age and sex 

specific BMI thresholds (Khadilkar et al.2012) linked to an adult Asian BMI at the age of 18 years, to see 

overall status of BMI of the Bhotia tribal children. BMI cut-off points for thinness grades 1, 2, 3 age and sex 

wise percentile curves passing through BMI of 16, 17, and 18.5 (Cole et al. 2007) and for overweight and 

obesity (Jiang et at.2006) percentile curves passing through BMI of 23 and 28 kg/m2 at the age of 18 years have 

been directly used to see the Body Mass Index of Bhotia children’s of Garhwal Himalayas. Normal range of 

BMI of 18.5 to 23 kg/m2, has been used to see the status of normal children’s BMI (Cole et al.2000; 2007). 

Bhotias like to call them by their generic name viz. Marccha, Tolccha and Jad (Tolia 1998). Bhotia tribe is one 

of the oldest inhabitants (Dabral 2022-Vikrami) of high altitude of Garhwal and Kumaun region of Central 

Himalayas (Negi 1995). It is very difficult to get nutritional food throughout the year at mountainous region 

therefore Bhotias practiced to preserve seasonal crops, vegetables, fruits and meat for lean season (Nautiyal et 

al. 2003). Girl child in a family contributes in household work as well as outdoor agricultural activities to 

support their family. Bhotias belong to Mongoloid stock (Brown 1987); their main occupation was trade of 

goods between India and China but after Chinese invasions in the year 1962, this traditional trade activity has 

been stopped. Transhumant pastoralism is their main occupation now (Nautiyal et al.2003); they have also 

started agriculture, animal husbandry in their occupied area at high and middle altitude of the Central Himalaya 

(Garhwal and Kumaun Himalaya). Rice and millets is their staple food and salty butter tea or namkeen chai 

(Jya) (Purohit et al.2002) is frequently consumed by them, Wild herbs and medicinal plants (Maikhuri et al. 

1998) also contribute to their diet. 

 

II. Material And Methods 
A cross-sectional anthropometric

 
study (McMurray 1996) for the doctoral field work was undertaken (by 

M.S.B.) at Chamoli and Uttarakashi Districts of Uttarakhand, during October 2004 to February 2005. This area 

is situated at the Indo-China international border (Atkinson 1884); Distance of the study area is approximately 
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330 km and 220 km respectively, from the state capital Dehradun. The place is very remote and hilly terrain 

makes life more difficult for Bhotias in their inhabited areas. Mostly, school and college going children (6–18 

years) from Anganwadi centers, Shishu Mandir, Primary schools, High Schools and Inter-mediate College of the 

region, from Joshimath Block, Dasoli block and Uttarakashi block were included in the data. In addition, House 

visits have been made to collect household and other demographic, anthropometric or nutritional data (Malina et 

al.1999) a total of 643 children (336 boys and 307 girls) aged 6 – 18 years were measured.  Height and weight 

measurements were taken on each subject following the standard techniques
 
(Weiner and Lourie 1981). Weight 

was measured using spring balance weighing machine (Libra; Made in India) to the nearest 0.5 kg. Height was 

measured using anthropometric rod (Galaxy International; New Delhi, Made in India) to the nearest 0.1 cm. The 

BMI was computed following internationally accepted standard equation as weight (in kg) divided by square of 

height (in meters), as follows BMI-Weight (kg)/ Height (m
2
) (Waterlow 1977). The data was analyzed using 

SPSS version 16 and MS-Excel software. Distance curve of Body Mass Index were plotted against age (Figure-

1). BMI status was evaluated by direct use of the new international graded definition of thinness
 
in childhood 

and adolescence (Cole et al.2007; Virani 2010; Khadilkar et al.2012), based on WHO recommended cut off 

points (WHO 2006; Dietz et al.1998; IOTF 1998; Hosseini 1999).  

 
Age  Boys Height Mean   S.D. of Boys Height Girls Height Mean  S.D. of Girls Height          T- Test 

6+ 105.56 ±3.4   103.57        ±5.3 0.14432 

7+ 110.90 ±2.4 110.35      ±2.3 0.45648 

8+ 115.04 ±3.3 115.33     ± 2.0 0.73859 

9+ 123.11 ±2.8 122.40      ±4.4 0.54379 

10+ 125.80 ±3.2 125.22      ±4.9 0.64431 

11+ 128.39 ±2.3 131.02      ±5.9 0.03033 

12+ 135.74 ±5.2 132.13      ±5.8 0.01377 

13+ 141.17 ±4.8 142.91      ±3.1 0.11005 

14+ 150.20 ±5.6 144.50      ±2.8 3.51708 

15+ 156.21 ±5.4 145.98      ±1.6 5.09271 

16+ 159.70 ±5.5 148.17      ±3.6 5.02204 

17+ 160.45 ±5.1 151.81      ±3.5 2.43611 

18+ 164.43 ±2.8 148.29      ±2.3 5.53647 

                           Table - 1: Descriptive statistics for height of Bhotia boys and girls. 

 
Age  Boys Weight Mean  S.D. of Boys weight Girls Weight Mean  S.D. of Girls Weight          T- Test 

6+ 16.54 1.4 16.21 2.2 0.56100 

7+ 17.86 1.4 18.50 1.4 0.15018 

8+ 21.40 1.9 19.90 1.2 0.00516 

9+ 23.45 1.6 22.83 2.5 0.35115 

10+ 24.51 2.0 24.88 2.4 0.57723 

11+ 27.74 1.7 27.34 3.4 0.57991 

12+ 30.88 2.4 28.11 3.0 0.00028 

13+ 35.15 2.3 37.74 3.6 0.00286 

14+ 40.74 3.6 44.33 2.0 4.03165 

15+ 46.83 2.4 45.52 1.7 0.02622 

16+ 49.53 2.3 45.20 2.2 2.63261 

17+ 51.63 2.7 46.91 1.7 4.42221 

18+ 50.76 3.0 47.45 1.5 5.75546 

Table - 2: Descriptive statistics for weight of Bhotia boys and girls. 

 
Age  Boys BMI Mean  Boys BMI Mean T- Test 

6+ 14.84351 15.11868 0.43408 

7+ 14.52588 15.19117 0.01687 

8+ 16.16582 14.96522 0.00184 

9+ 15.47360 15.24075 0.30801 

10+ 15.48624 15.86538 0.18508 

11+ 16.83037 15.92842 4.0288E 

12+ 16.76102 16.10000 0.00160 

13+ 17.63848 18.48177 0.00787 

14+ 18.05768 21.22819 3.55766 

15+ 19.19005 21.35953 3.07835 

16+ 19.41921 20.58949 0.00063 

17+ 20.05477 20.35253 0.30835 

18+ 18.77444 21.57655 4.38007 

                                         Table - 3: Descriptive statistics for BMI of Bhotia boys and girls. 
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III. Result 
Bhotia children are apparently healthy and normal, However, There are significant difference in height and 

weight data’s of the Bhotia children across the age groups (p<0.05). As can be seen in Table-4, 20.6 percent 

children (6.84 percent boys and 13.03 percent girls) are having cronic energy deficency belongs to thinness 

grade one, among boys, 0.3 percent were identified with grade two and grade three thinness, direct use of age 

and sex specific BMI of Asian adult at the age of 18 years have shown that 88.69 percent boys and 75.24 

percent girls are normal and only 3.86 percent boys and 11.72 percent girls are overweight, no case of obesity 

was found among both the sexes. Significant sexual difference has been found for the BMI between boys and 

girls except age group of seven, eight, nine, twelve, thirteen and sixteen, where there is no significant difference 

have found between boys and girls BMI. 

 

 
 

Figure -1: Distance curve for Body Mass Index of Bhotia Boys and Girls. 

 

IV. Discussion 
The present cross-sectional study was conducted in Uttarakhand, the northern province of India among the 

Bhotia tribal children. Aim of this study was to see age-sex specific BMI status of Bhotia children by using new 

graded definition of thinness for cronic energy deficency and overweight based on pooled international data for 

BMI. Indian children are suffering from double burden diseases (WHO 2012), on one hand under nutrition are 

highly prevalent and on the other overweight related dieses are also knocking the door in metro cities and even 

high income group families.   

Bhotias lived in high altitude of the mountainous region where supplies of nutritious and surplus food through 

out the year is very difficult. High percentage of grade-III thinness was observed among both girls as well as 

boys. Table-4 show that Bhotia children have shown cronic energy defiencecy grade one and two (0.29%) 

thinness which is a sever grade of cronic energy defiencecy was found only among the boys. Girls made better 

use of their provided foods and put on subcutaneous fat on their body this may be because of the advantageous 

double x gene of the girl child. Therefore, some frequency of overweight was found among girls, Dutta and Pant 

(2003) has also got similar findings from the indigenous population of the same settings (Garhwal Himalyas). 

  
Cut-off points Boys 

Frequency        

Percentage Girls 

Frequency 

Percentage 

Thinness grade 3          23        6.84            40        13.02 

Thinness grade 2          01        0.29            00          0.0 

Thinness grade 1          01        0.29            00          0.0 

Normal        298      88.69          231        75.24 

Overweight          13        3.86            36        11.72 

Obesity          00        0.00            00          0.0 

 Total        336         100          307          100 

Table - 4:  Distribution of Bhotia children in various BMI grades. 
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V. Conclusion 
13.02 percent girls and 7.42percent boys are found cronic energy deficents, where as most of the Bhotia 

Children 88.69 percent Boys and 75.24 percent girls are normal and healthy according to their Body Mass 

Index. There are some prevalence of overweight was found among girls. However, grade one and two thinness 

(0.29%) was also found only among the boys. No case of obesity was observed among Bhotia children. Study 

also indicates that girls have a trend of putting on weight at late adolescence where as the boys continue to be 

thin during adolescence.   
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