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INTRODUCTION 

Human nutrition is an inter-disciplinary field that was 

interested researchers for decades. The world health 

organization (WHO) believes that the ultimate objective 

of nutritional assessment is the improvement of human 

health and understanding health conditions by 

implementing the nutritional intervention programs.1 It is 

a major public health problem, accounting for about half 

of all child deaths worldwide. About 150 million children 

in developing countries are still malnourished, and more 

than half of underweight children live in South East Asia 

Region.2 In India, due to large population size and 

widespread poverty, a majority of the individuals are 

undernourished and underprivileged. Here, school 

children constitute around 25% of the total population.3 

ABSTRACT 

 

Background: Malnutrition (undernutrition) is a spectrum of disorder caused by various intervening factors which 

results in formation of ‘web of causation’ and prevalence is very high in developing countries like India which may 

lead to deficient physical growth as well as suboptimal mental achievement. The present study was designed to assess 

the nutritional status among school going children in remote tea garden area of Darjeeling district by clinical 

assessment.  

Methods: This cross-sectional study was conducted among 768 students covering both, the hilly areas and plains of 

Darjeeling district, and recommended anthropometric parameters and indices of world health organization (WHO) 

were applied. The data was compiled with MS excel and suitable statistical test were done using SPSS version 20.0 

software. 

Results: Out of 768 school going children aged between 6-15 years, wasting was prevalent among 13% with 1% 

prevalence of severe wasting, thinness was prevalent among 40%, 25% students suffered from stunting, with 4.6% 

prevalence of severe stunting. The study revealed a statistically significant (p<0.05) difference of mean weight 

between boys and girls belonging to age groups of 6+ years, 7+ years, 8+ years and 13+ years, and also of mean 

height of the boys and girls belonging to the age groups of 6+, 7+, 8+, 13+ and 14+ years. Pallor was also prevalent 

among 30.5% of the children. 

Conclusion: Malnutrition was common among the school age children of Darjeeling district in the age group of 6-15 

years. 
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School age is the active growing phase of childhood and 

primary school age is a dynamic period of physical 

growth as well as of mental development. Research 

indicates that health problems due to poor nutritional 

status in primary school-age children are among the most 

common causes of low school enrolment, unsatisfactory 

classroom performance and early dropout.4 

Anthropometry is the single universally applicable, 

inexpensive and non-invasive tool for the nutritional 

assessment of individuals.5,6 The anthropometric 

parameters commonly used are height-for-age (stunting), 

weight-for-height (wasting), weight-for-age 

(underweight) and B.M.I. Apart from these parameters, 

malnutrition can lead to several clinical features of 

micronutrients deficiency (i.e., pallor, Bitot’s Spot, Night 

Blindness, Glossitis, rickets etc.) which can be assessed 

for diagnosis of malnutrition and also for intervention. 

North Bengal region is geographically different in 

relation to rest of India and economically deprived. There 

is scarcity of literature regarding nutritional status of 

school going children of tea garden area from Darjeeling 

District, West Bengal. So, assessment of nutritional status 

of this segment of population is important for improving 

overall health of the school going children. The present 

study was designed to assess the nutritional status among 

school going children in remote tea garden area of 

Darjeeling district by clinical assessment.  

METHODS 

Study design 

This was a descriptive epidemiological study with cross-

sectional design. 

Study area 

Hill and non-hill region of Darjeeling District, West 

Bengal, India 

Study duration 

The duration of the study one year from June 2018 to 

May 2019. 

Study population 

School going children aged 6-15 years in tea garden area 

of Darjeeling district, West Bengal. 

Inclusion criteria 

All healthy school going children aged 6-15 years in tea 

garden area of Darjeeling district, West Bengal. 

Exclusion criteria 

Subjects and parents not giving consent. Subjects with 

history of or suffering from acute or chronic illness. 

Sample size 

The sample size of 384 is calculated assuming the 

prevalence of malnutrition as 50%, with relative precision 

of 10% at 95% confidence. This sample size is doubled in 

order to cover both boys and girls, and thus a total of 768 

students (408 boys and 360 girls) were interviewed and 

examined. 

Sampling design 

Students were selected by multi stage sampling among 

government primary and secondary schools in tea garden 

area of Darjeeling and Siliguri sub divisions of Darjeeling 

district. All schools were awarded a number and five 

schools from each sub divisions (total ten schools) were 

taken randomly. Total 77 children from each school were 

selected. In the primary school there are four classes 

(class I to Class IV). So, 19 students from each class were 

selected randomly. Similarly, from the secondary level 

school, 16 students from each class (class V to class IX) 

were selected randomly. 

Study tool 

A pre-designed, pre-tested, semi-structured, interview 

schedule. A stadiometer (measuring rod). A floor type 

weighing scale. A dry cell torch. 

Study techniques 

This study was conducted after getting clearance from 

institutional ethics committee. Then for collection of data 

permission was obtained from the selected school 

authorities. For participation of the study, subjects’ 

parents/guardians were informed about the study 

objectives and written consent was taken prior to 

inclusion into the study. Instruments were taken from our 

institution and were carried to study area. 

Age 

This was determined from the school register where age 

is calculated from birth certificate.  

Height 

A stadiometer capable of measuring to an accuracy of 0.1 

cm was used to assess height of the subjects.  

Weight 

A floor type weighing scale was used. It was calibrated 

against known weights regularly.  

Body mass index (BMI) 

B.M.I was calculated as B.M. I=Weight (kg)/Height (m) 

2. WHO has recommended separate indicators for 

children 9 years and above. So, two different sets of 
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indicators were used for 6-8 years age group and 9-15 

years age group (Table 1). 

Table 1: Anthropometric indices and cutoff points. 

Indicators Cutoff points 

Anthropometric 

variables 
6-8 years 

Stunting Height for age <-2SD 

Wasting Weight for height <-2SD 

Underweight Weight for age <-2SD 

 9-15 years 

Stunting Height for age <-2SD 

Thinness BMI for age <5th percentile 

Table 1 shows the anthropometric indices and cutoff 

points according the age. 

 

Assessment of nutritional status 

Recommended anthropometric parameters and indices of 

the World Health Organization (WHO) have been used to 

assess the nutritional status of the girls as India consists 

of a sizable number of ethnic and genetic diversity. The 

assessment was based on the two conventional indices of 

height-for-age (stunting) and BMI-for-age (thinness). The 

height-for- age index measured linear growth retardation, 

primary reflecting chronic under-nutrition. The height-

for-age below the 3rd percentile of the National centre of 

health statistics (NCHS) reference value was classified as 

stunting. The second index (BMI-for-age) was used 

following the WHO recommended age specific cut-off 

points of BMI as based upon the Nutritional health and 

Nutrition examination survey (NHANES) reference value 

where the BMI-for-age below 5th percentile of NHANES 

value was classified as thinness or chronic energy 

deficiency (CED). 

 

Table 2: Distribution of study population based on demographic characteristics and                             

anthropometric measurements. 

Based on gender (n=768) 

Gender Number (%) 

Male 408 53.1 

Female 360 46.9 

Total 768 100 

According to age group 

Age group Number (%) 

6-7 191 25 

8-9 134 17 

10-11 138 18 

12-13 154 20 

14-15 151 20 

Total 768 100 

According to education level 

Education level Number (%) 

Primary 325 42 

Secondary 443 58 

Total 768 100 

Based on height-for-age (Stunting) 

Gender 
>-2 S.D. 

(Normal) 
(%) 

<-2 S.D. 

(Moderate) 
(%) 

<-3 S.D. 

(Severe) 
(%) 

Total 

(100%) 

Boys 345 85.8 47 10.3 16 3.9 408 

Girls 253 70.3 86 23.9 21 5.8 360 

Total 598 78 133 17 37 5 768 

Based on weight-for-height (Wasting) 

Gender 
>-2 S.D. 

(Normal) 
(%) 

<-2 S.D. 

(Moderate) 
(%) 

<-3 S.D. 

(Severe) 
(%) 

Total 

(100%) 

Boys 365 89.5 40 9.8 3 0.7 408 

Girls 305 84.8 50 13.8 5 1.4 360 

Total 670 87.2 90 11.7 8 1 768 

Based on Thinness (BMI-for-age) 

Gender Present (%) Absent (%) Total (100%) 

Boys 169 41.4 239 58.6 408 

Continued. 
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Based on gender (n=768) 

Girls 140 38.9 220 61.1 360 

Total 309 40 459 60 768 

Table 3: Distribution of age group 6-8 years and 9-15 years based on anthropometric measurements. 

Stunting (Height-for-age <-2 SD) 

Gender Present (%) Absent (%) Total (100%) 

Boys 23 14.6 135 85.4 158 

Girls 27 23 95 77 122 

Total 50 17.9 230 82.1 280 

Wasting (Weight-for-height <-2 SD) 

Gender Present  (%) Absent  (%) Total (100%) 

Boys 26 16.4 132 83.6 158 

Girls 27 23 95 77 122 

Total 53 19 227 81 280 

Underweight (Weight for age < -2 SD) 

Gender Present (%) Absent (%) Total (100%) 

Boys 67 42.4 91 57.6 158 

Girls 53 43.4 69 56.6 122 

Total 120 43 160 57 280 

Distribution of age group 9-15 years based on anthropometric measurements 

Stunting (Height-for-age <-2 SD) 

Gender Present (%) Absent (%) Total (100%) 

Boys 40 16 210 84 250 

Girls 80 33.6 158 66.4 238 

Total 120 25 368 75 488 

Thinness (BMI <5th Percentile) 

Gender Present  (%) Absent (%) Total (100%) 

Boys 102 40.8 148 59.2 250 

Girls 87 36.5 151 63.5 238 

Total 189 39 299 61 488 

Table 4: Mean weight of boys and girls as per age group. 

Age 

Boys Girls 

t value P value 
No. 

Mean weight 

(in kg) 
SD No. 

Mean weight 

(in kg) 
SD 

6+ 51 20.25 4.6 44 14.86 2.28 6.98 < 0.05 

7+ 67 16.91 3.05 29 22.86 3.12 8.69 < 0.05 

8+ 73 22.96 4.4 49 20.46 3.9 2.82 < 0.05 

9+ 22 22.18 3.71 23 22.56 3.71 0.34 > 0.05 

10+ 42 26.40 3.89 38 25.78 3.01 0.80 > 0.05 

11+ 26 26.46 4.49 32 28.18 5.99 1.21 > 0.05 

12+ 41 30.66 5.06 40 31.92 4.77 1.15 > 0.05 

13+ 35 36.51 5.79 38 30.94 4.93 4.40 < 0.05 

14+ 43 40.70 7.72 36 38.43 8.42 1.24 > 0.05 

15+ 41 43.29 6.58 37 40.58 5.28 1.87 > 0.05 

Table 5: Mean height of boys and girls as per age group. 

Age 

Boys Girls 

t value P value 
No. 

Mean height 

(in cm) 
SD No. 

Mean height 

(in cm) 
SD 

6+ 51 118.7 8.23 44 107.93 7.25 6.71 <0.05 

7+ 67 111.8 7.99 29 123.7 4.67 7.45 <0.05 

Continued. 
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Age 

Boys Girls 

t value P value 
No. 

Mean height 

(in cm) 
SD No. 

Mean height 

(in cm) 
SD 

8+ 40 125.7 7.87 49 118.9 6.91 4.32 <0.05 

9+ 22 127.4 6.64 23 129 7.12 0.76 >0.05 

10+ 42 132.1 4.34 38 131 4.29 1.17 >0.05 

11+ 26 134.7 6.33 32 135.2 5.69 0.31 >0.05 

12+ 41 139.5 6.86 40 141.5 6.01 1.46 >0.05 

13+ 35 146.3 4.68 38 139.9 7.08 4.51 <0.05 

14+ 43 154.5 8.37 36 148 4.17 3.87 <0.05 

15+ 41 156.9 6.70 31 150.4 5.51 4.42 <0.05 

Table 6: Distribution of pallor among study population (n=768). 

Gender 
Pallor 

Total 
Absent (%) Pallor (%) Severe pallor (%) 

Boys 320 78.4 86 21.1 2 0.5 408 

Girls 214 59.5 142 39.4 4 1.1 360 

 

Table 2 shows clinical and demographical profile as well 

as anthropometric measurements of study population 

based on height-for-age (stunting), based on weight-for-

height (wasting) and based on thinness (BMI-for-age) 

among boys and girls. Table 3 shows anthropometric 

distribution among boys and girls in the 6-8 years age 

group, girls are more stunted and wasted than boys in this 

age group and distribution among boys and girls in the 9-

15 years age group where girls are more stunted than 

boys in this age group but boys are thinner than girls.  

Table 4 shows distribution of mean weight of boys and 

girls as per age group. Table 5 shows distribution of 

mean height of boys and girls as per age group. Table 6 

shows pallor among study population (n=768), girls are 

more anaemic than boys. 

Parameters studied 

Age, Gender, Height, Weight, BMI. Apart from that 

clinical feature of other micronutrients deficiencies i.e. 

pallor, night blindness, bitot`s spot, glossitis was also 

noted. 

Statistical analysis 

After collection, the whole data were compiled with MS 

excel. Collected data were then analysed and suitable 

statistical test were done with the help of MS excel and 

SPSS Version 20.0 software. Test for statistical 

significance was applied by using ‘t-test’ for analysis the 

difference between two means (p<0.05) was considered 

significant. 

RESULTS 

Among 768 school going children of age group 6 to 15 

years 408 (53.1%) were boys and 360 (46.9%) were girls. 

191 (25%) were belonging to 6-7 years age group, 134 

(17%) were belonging to 8-9 years age group, 138 (18%) 

were 10-11 years, 154 (20%) were 12-13 years, and 151 

(20%) were 14-15 years age group. In this study, 325 

(42%) were from primary level of education and the rest 

443 (58%) from secondary level of education (Table1 and 

2). The overall prevalence of stunting in the present study 

was 170 (22%), out of which 37 (5%) were severely 

stunted and the rest 133 (17%) were moderately stunted. 

The prevalence of stunting in male was 14.2% (63) while 

in female was 29.7% (107). 

The overall prevalence of wasting in the present study 

was 12.7% (98) out of which 1% (8) were severely 

wasted and rest 11.7% (90) were moderately wasted. The 

prevalence of wasting in boys was 10.5% (43) while 

among girls, it was 15.2% (55). Thinness was present 

among 40% (309) children. The prevalence of thinness in 

boy was 41.4% (169) while in girl it was 38.9% (140) 

(Table 2 and Figure 1 and 2).  

50 (17.9%) children between 6 to 8 years were stunted, 

out of which 23 (14.6%) was boy and for girl it was 27 

(23%). 53 (19%) children in the age group 6 to 8 years 

were wasted, out of which 16.4% (26) was boy and 23% 

(27) was girl. 

Regarding distribution of underweight between 6 to 8 

years, 43% (120) were underweight. In this present study 

total underweight 6-8 years children 42.4% (67) were boy 

and 43.4% (53) were girl (Table 3 and Figure 1,2 and 3). 

The prevalence of stunting among 9-15 years was 25% 

(120), out of which 16% (40) boy school going children 

were stunted and for girl school going children it was 

33.6% (80). 

Overall thinness was present among 39% (189) school 

going children aged 9 years to 15 years. The prevalence 
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of thinness in 9-15 years boys was 40.8% (102) while in 

girl it was 36.5% (87) (Table 3). The study shows that the 

difference of mean weight of boy and girl in the age 

group of 6+ years, 7+ years, 8+ years and 13+ years were 

statistically significant (p<0.05). 

 

Figure 1 (A and B): Distribution of study population 

according to stunting (height for age) and wasting 

(weight for height) (n=768). 

 

Figure 2 (A and B): Distribution of study population 

according to thinness and gender wise distribution of        

thinness (n=768). 

The mean height of boys and girls showed statistically 

significant difference (p<0.05) in the age group of 6+, 7+, 

8+, 13+,14+ and 15+ years (Table 4 and 5 and Figure 4). 

In our study population, pallor was noted in 234 (30.5%) 

children who included 88 boy students and 146 girl 

students (Table 6). 

 

Figure 3 (A and B): Nutritional status (weight for age) 

as per age group and as per sex (6-8 years). 

 

Figure 4 (A and B): Nutritional status: Stunting 

(height for age) as per age. 

Figure shows multiple bar diagram showing stunting and 

pie diagram showing distribution of wasting among study 

subjects. 12% (94) is moderately wasted and 1% (8) is 

severely wasted. Figure 2 shows pie diagram shows 

distribution of thinness and multiple bar diagram shows 

gender wise distribution of thinness among study 

population. 

Figure 3 shows multiple bar diagram showing 

distribution oh underweight among 6-8 years age group 

children as well gender wise distribution. Figure 4 shows 

multiple bar diagram showing distribution nutritional 

status (height for age) as per age. 
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DISCUSSION 

The prevalence of undernutrition among children and 

adolescent are considered as a serious public health 

problem in India.7,8 Malnutrition is caused by various 

underlying factors which results in formation of ‘web of 

causation’. The nutritional assessment is necessary for the 

overall improvement of health situations, nutritional 

status and thereby development of the population 

concerned. Therefore, the assessment of nutritional status 

among children and adolescents belonging to vulnerable 

segments in the developing countries should be 

emphasized, not only for the identification of nutritional 

risks, but also to improve health status and 

implementation of various programs. 

In the present study, we performed the nutritional 

assessment of 768 school going children between 6-15 

years age group, of which 408 (53.15%) were boys and 

360 (46.9%) were girls, from tea garden area of 

Darjeeling District of West Bengal. For the assessment of 

malnutrition, we used the cut-off criteria proposed by 

WHO in terms of stunting, wasting, and undernutrition, 

B.M.I. 

Stunting 

The present study showed a high prevalence of 

undernutrition among the school going children Stunting, 

Wasting and Undernutrition/thinness were noted in 22%, 

13%, and 40% respectively. The prevalence of stunting 

was more among girls (29.7%) compared to boys 

(14.2%). A study conducted by Fazili A et al among 

school-going Children of 5-14 years in a Rural Health 

Block of North India (Kashmir), showed the prevalence 

of stunting was 9.25% with stunting more common in 

boys (11.7%), than girls (6.76%).9 

Panda P et al showed in their study among school- 

children of Ludhiana, Punjab that the prevalence of 

stunting was high (26.3%), and both boys and girls were 

almost equally affected.10 Study conducted by Izharul 

Hasan et al on children (5-14 years) of higher primary 

schools at Azad Nagar, Bangalore showed overall 

prevalence of stunting was 40.4% (41.47% in boys and 

38.81% in girls). Rebello A et al, conducted a study 

among rural Karnataka children and showed a higher 

prevalence of malnutrition among girls than boys. The 

results are comparable with our study.12 

The unevenness of prevalence of malnutrition may be due 

to difference in geographical distribution and economic 

status along with ethnic and genetic variability. The 

prevalence of stunting was more common in girls 

compared to boys due to improper dietary habits, lack of 

knowledge of balanced diet, and negligence towards girl 

child. In the present study, prevalence of stunting among 

6-8 years school going children was 22.1% (23% in girls 

and 14.6% in boys). So, girls were found to be more 

stunted than boys. Our result of stunting is comparable 

with studies by some other authors: Handa R et al, 

Chowdhary S et al.12,14 In the present study, prevalence of 

stunting among 9-15 years school going children was 

25% (33.6% in girls and 16% in boys). The ‘WHO 

Report on Regional Consultation on the nutritional status 

of adolescents’ found the prevalence of stunting to be 

45.0% and 20.0% among girls and boys respectively. 

According to a study conducted by Medhi et al on-school 

age children of tea garden worker of Assam reported the 

overall prevalence of stunting among 9-14 years old 

children was 53.6% with higher percentage in girls than 

boys. In another study conducted by Das et al on 

adolescents (10-19 years) in a Rural Community of 

Hooghly District in West Bengal found the overall 

prevalence of stunting to be 52.45% (52.44% among 

males and 52.46% among females). A study conducted 

by Deshmukh et al among adolescents in Rural Wardha 

also reported a high prevalence of stunting (50.7%). 

Utilizing the data from the National Nutrition Monitoring 

Bureau (NNMB), Venkaiah et al reported 39.0% of 

stunting among the rural adolescents.15-18  

The basic reason behind stunting indicates the long-term 

cumulative inadequacies of health and nutrition, and an 

insufficient intake of nutrients during the early stage of 

childhood. It had been opined earlier by Measham and 

Chatterjee that one of the key causes of undernutrition 

among Indian communities was the lack of access to 

sufficient foods and resource amenities.19 The prevalence 

of lower nutritional status among girls is another well-

known and accepted fact in almost every Indian 

community. In present study the prevalence of stunting 

was more in girls compared to boys due to improper 

dietary habits, lack of knowledge of balanced diet in 

female and their parents. 

Wasting 

In the present study prevalence of wasting among 768 

study subject was 13% (10.5% in boys and 15.2% in 

girls). Among children aged between 6-8 years, the 

prevalence of wasting was 19% (16.4% in boys and 23% 

in girls). The study conducted by Medhi et al on-school 

age children (6-14 years) of tea garden worker of Assam 

showed prevalence of wasting was 21.1% among 6-8 

years children, with no significant difference between 

boys and girls.20,21 

Similarly, Bandopadhyay et al in a study done in 

Navinagar Mumbai among school children reported a 

prevalence of wasting as 17.0%. The above studies 

showed a higher prevalence of wasting compared to 

present study. Study conducted by Mukherjee et al 

among students of Army School, Pune showed 

prevalence of wasting to be 6.71% (6.12% in girls and 

7.23% in boys), and the prevalence revealed to be low in 

contrast to the present study.23 The variability of result 

may be due to conduction of study among children from 

nutritionally well-off segment of the society.  
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Underweight/thinness 

In the present study prevalence of underweight among 6-

8 years children were 43% (42.4% in boys and 43.4% in 

girls). On the other hand, prevalence of thinness among 

children of 9-15 years was 39% (40.8% in boys and 

36.5% in girls). A study conducted by Medhi et al on 

adolescents among tea garden workers Assam, also 

showed a high (56.7%) prevalence of thinness.24 A study 

conducted by Bose et al, on rural school children, showed 

the prevalence of underweight and thinness to be 16.9% 

and 23.1% respectively.25 

Boys were significantly more underweight (boys 20.9%, 

vs girls 13.8%) and thinner (boys 27.8% vs girls 19.4%) 

compared to girls. This variability of results may 

probably due to different economic and geographic 

distribution, ethnic and genetic diversity among study 

subject. 

Nutritional anemia 

In present study, pallor was noted in 30.5% (21.6% in 

boys and 40.5% in girls), and more common in the age 

group of 12-13 years. A similar study done by 

Shivaprakash et al showed the prevalence of pallor to be 

25.4%. Moreover, the study observed pallor more 

commonly present in the age group of 9 years to 10 

years.26 

The findings of present study indicate that malnutrition of 

tea garden children was due to both long-term deprivation 

as well as recent causes. In India, prevalence of stunting 

and underweight were almost sixty percent (60%) among 

rural preschool children and prevalence of wasting was 

also high (15%) Vijayaraghavan et al.27 Stunting of older 

children is a legacy of nutritional deprivation during early 

childhood. Present level of prevalence of stunting among 

tea garden children was not unexpected considering high 

prevalence of nutritional assaults during early childhood 

among tea garden children Medhi et al.28 

Although long term or chronic malnutrition was still high 

among older children, prevalence of recent malnutrition 

or wasting declined abruptly after the age of 6 years. This 

may be due to the fact that the older children can pick up 

food without much parental care in comparison to 

younger children. This study was done in small sample 

size (n=768) within one year which may not reflect the 

whole district population. 

CONCLUSION  

Malnutrition is a spectrum of nutritional disorder include 

both over and under nutrition. Malnutrition (under 

nutrition) among school going children aged 6-15 years, 

stunting and wasting was more prevalent among girls. 

Darjeeling district, being an economically weaker region 

of our developing country, needs rigorous 

implementation of health programs. Screening of school 

going children for malnutrition must be performed on a 

regular basis. Calorie and protein deficiencies of these 

children must be addressed. Health education must be 

provided to the children, as well as the parents, for 

sustained results. 
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