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Introduction 
Tribal are also known as Tribes. Tribal are considered as indigenous inhabitants 
of the land. A tribe is viewed, historically or developmentally, as a distinct social 
group existing before the development of states. A tribe is a group of distinct 
people. Tribes are found to be self sufficient people who largely depend on their 
land for livelihood and not integrated into the national society. More than half of 
the world's tribal live in India. Around 698 communities are identified as members 
of Scheduled Tribes (ST) in India [1] constituting 8.20 percent of the total Indian 
population [2].  
Tribal seems to be most exploited and ignored people and hence are more 
vulnerable to malnutrition, disease and disorders, morbidity and mortality. Their 
despair is due to illiteracy, poverty, unawareness wide spread diseases, hostile 
environment, poor sanitation, lack of safe drinking water and blind beliefs etc.[3]. 
Health is an important aspect of development and the nutritional status is 
considered to be one of the indicators for community health as malnutrition has 
emerged as a major health problem of many tribal groups [4]. 
The physical growth of children is reflected by different anthropometric 
measurements, mainly by height and weight. The anthropometric parameters and 
physique are much influenced by nutrition in growing period of school age. 
Malnutrition and poor health negatively affects growth and cognitive functions in 
children. This is the age of dynamic period of growth and development in which 
children undergo physical, mental, emotional and social changes. Hence, 
assessment of nutritional status of this age group found necessary [5]. 
Anthropometric measurements are the most common tool used to assess the 
nutritional status of a population and to monitor growth in children [6]. According to 
WHO (1995) anthropometry can be used to verify the existence of a nutritional 
problem in a population and to assess the magnitude. It provides an indication of 

 
risks as well as that of socioeconomic development. Anthropometry is widely 
used, easy and low cost method popularly used for assessment health and 
nutritional status of children [7]. In 2006, the Ministry of Panchayati Raj considered 
Sabarkantha as one of the country's 250 most backward districts (out of a total 
of 640). Six districts of Gujarat are receiving funds from the Backward Regions 
Grant Fund Programme (BRGF) and Sabarkantha is one of them [8]. Hence, a 
need was felt to assess nutritional status of tribal school going children by 
anthropometric measurements in Sabarkantha district of Gujarat state. 
 
Materials and Methods  
Study population and area 
The present study was conducted in Sabarkantha district of Gujarat state of India. 
The Sabarkantha district has three tribal talukas viz. Khedbrahma, Poshina and 
Vijaynagar. Khedbrahma and Poshina taluka have low literacy rate. Thus, these 
two talukas were selected purposively for study. Three villages from both the 
selected talukas i.e. Navamota, Kheroj and Ratanpur from Khedbrahma and 
Kotada, Veera falo and Kala Khetra from Poshinataluka were selected randomly. 
Total six villages were selected for the study. One primary school from each 
village was randomly selected.  From each primary school, the 4 th and 5th standard 
students were selected. From each class of 4th and 5th standard, five boys and five 
girls were randomly selected. Thus from each primary school ten boys and ten 
girls were randomly selected. Total 120 tribal school going children were selected 
for the present study. 
 
Anthropometric Measurements 
An electronic weighing scale was used to measure the weight in kilograms. The 
scale was calibrated. Zero error of score was checked. The children were weighed 
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with light clothing and without shoes. The weighing machine was placed on a firm 
and flat ground. Height was measured by using stadiometer. Standing height was 
measured (to 0.5 cm) without shoes in a erect and straight standing position. Body 
mass index (BMI) was calculated using anthropometric measurement (height and 
weight).  
 
Background information 
A structured interview schedule was used to assess the socio economic status of 
the families of school going children [9]. 
 
Assessment of nutritional status 
Assessment of nutritional status was done by anthropometry using standard 
methods as per WHO growth standards 2007 [10].The classification of children in 
different grades of nutritional status was also done with the help of WHO growth 
standards 2007 [10] 
For assessing the nutritional status of subjects, weight for age and height for age 
were calculated. The classification for weight for age, height for age, weight for 
height was followed as per the classification given by Water low et al. (1972) [11] 
and respondents were categorized as severe, moderate and mild to normal under 
nutrition. The height and weight measurements were compared with ICMR 
standard.  
Using World Health Organization (WHO) standards [10], nutritional indices i.e. 
weight for age z score (WAZ) and height for age z score (HAZ) were calculated.  
 
Statistical analysis 
Using SPSS windows version 19.0, statistical analysis was to calculate frequency, 
per cent, mean, standard deviation and t test. 
 
Results and Discussion 
Socio-economic profile 
[Table-1] shows background information of the respondents and their family, 
which shows that most of the respondents (99.20%) were Hindu. Total 53.30 per 
cent respondents were coming from medium size of family. Nearly equal number 
of respondent's families had joint and nuclear family. Majority (60.80 %) of 
respondent's families had five or more than five children. More than half of the 
families (56.70%), were residing in kachcha house. A study conducted in Chikhli 
taluka of Gujarat, also reported that 88.20 per cent tribal children were Hindu while 
11.40 percent tribal children were Muslim. Total 60.60 percent tribal families of 
Chikhli taluka of Gujarat were residing in semi pakka houses [12].  
 

Table-1 Background information of the respondents and their family 
Sr. No. 

 
Social Attributes 

n = 120 

Frequency Per cent 

 
1. 

Religion Hindu 119 99.20 

Muslim 01 0.80 

Christian 00 00.00 

2. Type of family Joint family 58 48.30 

Nuclear family 62 51.70 

 
 

3. 

 
 

Size of family 

Small family (1-4 members) 10 08.30 

Medium family (4-8members) 64 53.30 

Large family (> 8 members) 46 38.30 

 
 
 

4. 

 
 
 

No. of children in 
family 

1 02 01.70 

2 11 09.20 

3 22 18.30 

4 12 10.00 

5 14 11.70 

6 19 15.80 

>6 40 33.30 

5. Type of 
house 

Kachcha house 68 56.70 

Pakka house 52 43.30 

 
[Table-2] shows that 40.80 percent of respondents' father them were illiterate 
while 52.50 percent were educated up to higher secondary. Large numbers of 
families of the respondents (73.30 %) were engaged in farming and animal 
husbandry. The families coming under the low income group constitutes 63.30 per 
cent while that of medium income group constitutes 34.20 per cent.  

Anthropometric measurements  
Water low's classification (1972) is very commonly used for the anthropometric 
studies and same is adopted for the present study. For classifying individuals as 
malnourished or as 'at risk' usually, height and weight are classified as under: 
1. Weight for Age 
2. Weight for Height 
3. Height for Age 

 
Table-2 Father's education, family occupation and family income of the 

respondents 
Sr. No.  n = 120 

Frequency Per cent 

 
 

1. 

 
 

Father's 
education 

Illiterate 49 40.80 

Primary education 18 15.00 

Secondary education 25 20.80 

Higher secondary 20 16.70 

Under graduate 07 05.80 

Post graduates 01 01.20 

 
 

2. 

 
 

Family 
occupation 

Farming 14 11.70 

Farming+ animal husbandry 88 73.30 

Farming+ farm laborer 05 04.20 

Framing + business 02 01.70 

Farming + services 11 09.20 

Only service 14 11.70 

 
3. 

 
Family 

income 
 

Low (up to Rs. 30,000) 76 63.30 

Medium (30,000 to 60,000) 41 34.20 

High (> 60,000) 03 02.50 

 
Table-3 Anthropometric measurements of respondents and its comparison with 

ICMR standards 
Sr. No. Anthropometric measurements Girls (30) Boys (30) 

 Respondents from standard 4th   

1. Height (cm) 124.70+8.07 124.40+6.21 

 ICMR Standard 132.20 132.20 

 Difference -7.50 -7.80 

 't' value 5.093** 6.886** 

2. Weight (Kg) 21.67+3.81 21.56+3.18 

 ICMR Standard 28.50 28.10 

 Difference -6.83 -6.54 

 't' value 9.813** 11.250** 

 Respondents from standard 5th   

1. Height (cm) 130.50+1.38 130.80+2.12 

 ICMR Standard 138.30 137.50 

 Difference -7.71 -6.71 

 't' value 7.504** 6.705** 

2. Weight (Kg) 24.50+2.55 24.22+1.91 

 ICMR Standard 32.50 31.40 

 Difference -8.00 7.18 

 't' value 10.907** 16.212** 

**Values shown in table are significant at p<0.01 

 
Data presented in [Table-3] depicts anthropometric measurements of the 
respondents. Both the groups (girls and boys) showed almost similar values for 
mean height and weight. The data very clearly shows that both girls and boys 
were found having considerably lower mean values for height and weight as 
compared to the ICMR standards. This indicated poor nutritional status and 
prevalence of malnutrition amongst the tribal children of both the gender.  
Similar results were observed in tribal children (age group of 2 to 13 years) in 
Paschim Medinipur District of West Bengal where only 31.90 per cent children 
were found having normal weight while thinness was recorded in 67.20 per cent 
children [7]. The problems of low standard of living, hunger, starvation, 
malnutrition, agricultural illiteracy, disease, poor sanitary and housing facilities are 
common to tribal people in comparison to the non-tribal [13]. WHO standards 
(2007) classify the children into various grades of nutritional status. In a study 
conducted on tribal children of Chikhli taluka of Gujarat, according to WHO 
standards (2007), a high prevalence of under nutrition was observed among 
children below 3 years. Out of the total children, investigated 51.90 per cent were 
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moderate to severely underweight, 54.70 percent were stunted and 27.10 were 
wasted [12]. 
 

Weight for age 
Weight for age is commonly used indicator of body size and it reflects the level of 
food intake. The relative change of weight with age is more rapis than that of 
height and is much more sensitive to changes in the growth pattern of the 
individual. Weight for age is indicator of short-term malnutrition. The low weight for 
age is called underweight.  
National Nutrition Monitoring Bureau carried out a survey on diet and nutritional 
status of tribal population in the year 2009 and reported that the overall 
prevalence of thinness among 5-9 year children was about 37.00 percent, with 
10.00 per cent having severe thinness and 27.00 per cent having moderate 
thinness. The overall prevalence of thinness was highest in the State of 
Maharashtra (about 55 %) followed by 40-46.00 percent in the States of 
Karnataka, Gujarat and Tamil Nadu, 25-35.00 percent in Andhra Pradesh, Kerala, 
Orissa and West Bengal, with lowest of 23.30 per cent in Madhya Pradesh [14].  
[Fig-1] and [Fig-2] shows the z-scores for WHO standard growth chart for the 
children aged 5 to 10 years. In both the charts ICMR standard height and weight 
are showed by a dot while obtained mean values for height and weight of the tribal 
school going children is showed by dot in rectangle. From both the figures it can 
be very clearly seen that results obtained in the study are much lower than the 
standard.  
 

 
Fig-1 WHO growth chart showing Z-score of weight for age for girls 

 

 
Fig-2 WHO growth chart showing Z-score of weight for age for boys 

 
Height for Age  
Length or height is a very reliable measure that reflects the total increase in size of 
the individual up to the moment it is determined. Low height for age is indicative of 
stunting and of chronic malnutrition of long-term malnutrition. 
[Table-4] depicts the data regarding type of malnutrition prevailing amongst the 
tribal school going children. It can be observed that there was no considerable 
difference in malnutrition amongst the girls and boys. More than half of the 
children were suffering from varying degree of malnutrition especially marginal 
and moderate malnutrition. Similar results were observed by other researchers 
that 88.00 and 85.70 per cent of scheduled caste and scheduled tribe 
communities were suffering from under nutrition as compared to other 
communities (74.70 %) [15].  
 

 
Fig-3 Water low's Classification for nutritional status using height for age 

Table-4 Water low's classification for nutritional status using height for age  
Sr. No. Nutritional grade Girls (30) Boys (30) Total 

Frequency Per cent Frequency Per cent Frequency Per cent 

 Respondents from 4th standards 

1 Normal 12 40.00 11 36.70 23 38.33 

2 Marginal malnutrition 13 43.30 15 50.00 28 46.66 

3 Moderate malnutrition 04 13.30 03 10.00 07 11.66 

4 Severe malnutrition 01 03.30 01 03.30 02 3.33 

 Respondents form 5th standard 

1 Normal 15 50.00 17 56.70 32 53.33 

2 Marginal malnutrition 11 36.70 10 33.30 21 35.00 

3 Moderate malnutrition 04 13.30 02 06.70 06 10.00 

4 Severe malnutrition 00 0.00 01 03.30 01 01.66 

 
 
Weight for Height 
The child's degree of thinness can be obtained by relating weight of a child to its 
height or length. Weight for height basically is a very good index for short duration 
malnutrition. A too low weight for height is called wasting.  
From the [Table-4] and [Fig-5], it can be seen that large number of children in 
both groups were suffering from moderate to severe malnutrition. This shows high 
prevalence of thinness (wasting) amongst the children.  
Many studies were conducted to see the nutritional status of tribal children in 
different parts of India in which it was commonly observed that nutritional status of 
tribal school children was low. Maurya and Jaya reported similar poor conditions 
from multiple tribal children in Bihar [16]. Tribe specific studies also revealed 
undernourished conditions among Oraon, Santal and Munda communities in Bihar 
[17].  

 
Fig-4 Water low's Classification for nutritional status using weight for height 
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Das and Bose (2011) reported that prevalence of stunted, wasted and 
underweight among the Santal tribal children of Midnapore in West Bengal 
observed 26.30 per cent, 12.70 per cent and 38.20 per centres respectively [18]. 

Amongst the tribal preschool children of Telangana and Andhara Pradesh, the 
average daily consumption of dietary constituents (g/CU/day) at household level, 
was lower than the recommended dietary intakes (RDI) [19].

 
Table-5 Water low's classification for nutritional status using weight for height  

Sr. No. Nutritional grade Girls (30) Boys (30) Total 

Frequency Per cent Frequency Per cent Frequency Per cent 

 Respondents from 4th standards 

1 Normal 02 06.70 03 10.00 05 08.33 

2 Marginal malnutrition 01 03.30 03 10.00 04 06.66 

3 Moderate malnutrition 08 26.70 08 26.70 16 26.66 

4 Severe malnutrition 19 63.30 16 53.30 35 58.33 

 Respondents from 5th standards 

1 Normal 04 13.30 00 00.00 04 06.66 

2 Marginal malnutrition 02 06.70 05 16.70 07 11.66 

3 Moderate malnutrition 07 23.30 11 36.70 18 30.00 

4 Severe malnutrition 17 56.70 14 46.70 31 51.66 

 
Conclusion 
Tribal school going children were coming from lower socio-economic condition. 
Mean height and weight of the tribal school going children were lower as 
compared to ICMR standards. As per water low's classification, more than half of 
the tribal school going children were suffering from varying degree of malnutrition 
especially marginal and moderate malnutrition. Very low weight for height was 
found in the tribal school going children which indicates high level of thinness 
(wasting) amongst the children.  
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