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INTRODUCTION 

Children are the country's biggest human investment for 

development. Quality of life of school children, by all 

standards continues to be poor more so in rural areas and 

urban slums.
1 

Hence evaluation of the nutritional status of 

the children is imperative as it is an important index of 

the national investment in the development of its future 

manpower.
2,3 

Nutritional status during school age is a 

major determinant of nutritional and health status in adult 
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life. Globally, including India, health hazards associated 

with under-nutrition and micronutrient deficiencies 

remain major public health problems.
4
 Therefore 

comprehensive health care of this section will fulfils the 

health need of these vulnerable populations.
5  

School age children have not received as much attention 

from health providers/planners as the under-fives. In an 

international workshop at Kentucky, USA in 1994, it was 

agreed that there was a dearth of information on the 

health status of school age children from developing 

countries particularly at the community level. Under five 

years old children are targeted for priority care under 

various maternal and child health programmes, but these 

age groups (5-15 years) remain neglected. 
[6]

 School 

health services provide an ideal platform to detect the 

health problems early and treat them.  

At least 170 million children are affected by stunting. 

This means that not only are they too short for their age – 

they’re also likely to enroll in school later and to do less 

well academically. Stunted children are predicted to earn 

an average of 20 percent less when they become adults.
7 

In the poorest countries, the poorest children are two 

times more likely to be chronically malnourished than 

their richest counter-parts.
8 

Significant progress has 

already been made in saving children’s lives. The number 

of children not making it to their fifth birthday has fallen 

from 12 million in 1990 to7.6 million in 2011.  

Children are the major sector of population suffering 

from nutrient deficiency. According to National Family 

Health Survey about 45.5 per cent of children are 

malnourished in India.
9
 After India become independent 

in 1947, several steps were taken for the improvement of 

the health situation and well-being of the children. But 

malnutrition continues to be a major problem in India and 

at present, 46 percent of India’s children under the age of 

three are underweight. India has the highest percentages 

of undernourished children in the world.
10

 

In India about 1.83 million children die annually before 

completing their fifth birthday – most of them due to 

preventable causes.
11 

Forty eight percent of children in 

India are stunted.
12

 Despite 50 per cent increase in gross 

domestic product since 1991 more than one third of 

world’s malnourished children live in India. India, a 

lower middle-income country, has a shockingly high rate 

of 48 per cent of children who are stunted, though there is 

large variation between states. The prevalence of 

undernutrition in Chenchu population was comparable 

with other tribal and rural counterparts in Andhra 

Pradesh, however, the crude death rate was higher among 

the Chenchus as studied by Rao KM et al.
10,13

 

With this information in mind, assessment of the 

nutritional status of the children of government primary 

schools of Karimnagar was undertaken. The study was 

conducted in selected government primary schools. The 

main objective of the study was to assess the nutritional 

status, through anthropometric indices, and to make early 

diagnosis of nutritional deficiency of government primary 

school children in some rural and urban areas of 

Karimnagar, Telangana, India. 

METHODS 

A descriptive, cross-sectional study was conducted to 

assess the nutritional status of children (Aged 6 to11 

years) from selected government primary schools (Urban 

and Rural) of Karimnagar city (Telangana) India during 

study period November 2011 to October 2012. Ethical 

consideration was met through institutional ethical 

committee. A list of government schools was obtained 

from the District Education Office of Karimnagar. There 

were 45 schools in the urban area and 81 schools in rural 

areas of Karimnagar. The total numbers of children 

enrolled in these schools were 6987, of which 3194 were 

boys and 3793 were girls. 

The prevalence of malnutrition estimated in previous 

studies was around 50 percent.
  

The sample size was estimated using the formula  

n = 4pq/d
2
.
14   

Where n is the sample size, p is the prevalence, q is (1-p) 

and d is precision.
 

The calculated sample size was 384. Five percent was 

added to this to account for non-response bringing the 

total to 404 which was rounded off to 410.The number 

was doubled to enable an urban rural comparison 

bringing the total sample size to 820.Eight schools in the 

urban area and eight schools in the rural areas were 

selected by simple random sampling.  

The schools selected in the urban area were in the 

localities of Kattarampur, Ashoknagar, Autonagar, 

Gauthamnagar, Mukkarampura, Subhashnagar, Kaman 

road and Gurudwara. The schools selected in the rural 

area were in the villages of Arnakonda, Gumlapur, 

Rukmapur, Katnepally, Jublinagar, Chamanpally, 

Chakunta and Ragampeta. The total numbers of children 

enrolled in these schools were 1150 among which 528 

were boys and 622 were girls.  

All children in these schools were selected for the study 

and excluding the numbers for repeated absences, non-

consent, incomplete responses, 820 children were 

included in the final analysis. Selected schools were 

approached after getting permission from District 

Education Officer of Karimnagar. Prior permission from 

each school principal was also obtained to get full 

cooperation of teachers for smooth conduction of study. 

Before starting the collection of data the researcher and 

interpreters met with teachers and children at the school 
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and explained about purpose of study. Teachers were also 

asked to inform parents to be present on the day of 

examination to provide related family particulars and 

regarding dietary history of their child. 

Inclusion criteria 

 Children enrolled in registers of government primary 

schools in Karimnagar. 

 Children studying in primary school from I to V 

standards. 

 Children in the age group of 6 to 11 years. 

 

Exclusion criteria 

 Children who were unreachable in spite of two 

school visits. 

 Children and parents who were unwilling to consent 

or co-operate with the study. 

Children were interviewed during school and examined 

in classrooms with the assistance of teachers. For 

absentee students, two visits were made to locate them in 

the school. Predesigned pretested proforma was used for 

the study.  

Questionnaires were completed, through an interview 

process by the researcher. Explanations were provided in 

the relevant languages to assist in obtaining accurate 

information.  The nutritional status of school children 

was assessed by anthropometric measurements i.e. height 

in centimeter (cm) and weight in kilograms (kg). The 

height and weight of children were compared to WHO 

growth standards. Nutritional status of the children was 

assessed by using standardized techniques. A brief health 

education session was given to the teachers and students 

after completion of the study. The parents and children 

were provided with health information and suggested to 

contact the nearest health institution if needed. 

Statistical analysis  

Data analysis was performed using Epi-info (version 7) 

software. Categorical variables were appropriately coded 

for data entry. Numerical data such as height, weight and 

age were entered as such. Statistical measures obtained 

were means, standard deviation, percentages, proportions 

and Z score.  

RESULTS 

There were total 820 children out of which 410 were 

belonging to rural area and similar numbers of children 

were in urban area. Age range of the children was 

between 6 to 11 years. Age distributions in context to 

school area showed that maximum numbers of children 

were in age of 7 and 10 years (11.8 per cent each) in rural 

area and 6 and 9 years (8.7 per cent in and 10.2 per cent 

respectively) in urban area. Frequency distribution of 

children across all ages showed marginal difference 

between two groups (Table 1). 

 

Table 1: Age wise distribution of children. 

Age in years Rural Urban Total  

Number % Number % Number % 

6 43 5.2 71 8.7 114 14.0 

7 97 11.8 61 7.4 158 19.2 

8 42 5.1 68 8.3 110 13.4 

9 65 7.9 84 10.2 149 18.1 

10 97 11.8 66 8.0 163 20.0 

11 66 8.0 60 7.3 126 15.3 

Total 410 50 410 50 820 100 

Table 2: Gender wise distribution of children. 

Gender Rural Urban Total 

Number % Number % Number % 

Boys 187 22.8 214 26.0 401 48.9 

Girls 223 27.1 196 23.9 419 51.1 

Total 410 50 410 50 820 100 

 

Out of total children 401, (48.9 per cent) were boys and 

419, (51.1 per cent) were girls. There was marginal 

difference observed between the proportion of boys and 

girls in urban and rural areas. In rural areas girls 

accounted for 27.1 per cent whereas in urban area boys 

accounted for 26 per cent of total sample (Table 2). As 

per modified Kuppuswamy’s socioeconomic status scale, 

majority of children (63.9 per cent) were belonging to 
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upper lower class followed by 26.3 per cent belonging to 

lower middle class. Urban-rural comparison reveals that 

only 3.2 per cent of the children in rural area were 

belonging to upper middle class compared with 6.6 per 

cent in urban area. Similarly only 10.1 per cent of 

children in urban area were belonging to lower middle 

class compared with 16.2 per cent of children in rural 

area (Table 3).  

 

Table 3: Children according to socio economic status. 

Socio economic status 
Rural Urban Total 

Number % Number % Number % 

Upper middle 26 3.2 54 6.6 80 9.8 

Lower middle 133 16.2 83 10.1 216 26.3 

Upper lower 251 30.6 273 33.3 524 63.9 

Total 410 50 140 50 820 100 

(As per modified Kuppuswamy’s socioeconomic scale) 

Table 4: Caloric intake among rural school children. 

Age in years Sex 

Male Female 

Mean calorie intake (K. Cal) SD Mean calorie intake (K. Cal) SD 

6 1104 72 1065 49 

7 1170 46 1123 66 

8 1200 80 1138 121 

9 1208 35 1234 45 

10 1134 59 1329 161 

11 1304 121 1367 207 

Table 5: Calorie intake among urban children. 

 

 

Age in years 

Sex 

Male Female 

Mean calorie intake (kcal) SD Mean calorie intake SD 

 6 1334 201 1258 145 

7 1287 115 1317 91 

8 1368 121 1473 217 

9 1664 185 1480 127 

10 1671 148 1747 80 

11 1550 183 1739 131 

Table 6: Height and weight Z Scores of children. 

Variables  Rural Urban 

 

Height (Stunting) 

Mean Z score 1.11±1.17 0.8±1.19 

% below 2 SD 29.3% 22.2% 

% below 3 SD 3.6% 1.2% 

 

Weight (Wasting) 

Mean Z score 1.13±1.15 0.59±1.15 

% below 2 SD 21.5% 16.2% 

% below 3 SD 7.7% 2.3% 

 

Mean caloric intake of boys was more than that of girls 

for all ages except 9 and 11 years. Mean caloric intake of 

children was deficient in relation to reference standards 

for all age groups and both sexes (Table 4). Mean calorie 

intake among children was not meeting the reference 

standards across all ages. Mean caloric intake among 

boys was better in early age (6 to 8 years) but in later 

ages their intake was less than girls as per reference 

(Table 5).  
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Figure 1: Weight for age curves for rural                          

and urban children.   

Rural children 29.3 per cent were underweight as 

compared to 22.2 per cent urban children.  

Similarly 21.5 per cent children were stunted in rural and 

16 per cent from urban areas (Table 6, Figure 1 and 2). 

 

Figure 2: Height for age curves for                                  

urban and rural children. 

DISCUSSION 

Malnutrition and infections often coexist in 

underprivileged communities, the presence of one 

predisposing and aggravating the other. Hence the 

relationship between the two is considered mutually 

causative or bi-directional.
15-17 

Malnutrition is an 

underlying cause of more than a third of children’s deaths 

– 2.6 million every year, but it is not recorded on death 

certificate and as a result, it is not effectively 

addressed.
18,19 

One in four of the world’s children are 

stunted.
20 

In developing countries this figure is as high as 

one in three.
18 

Evaluation of the nutritional status of the school children 

is of immense importance as morbidity and malnutrition 

constitute heavy burden in this age group. Adequate 

nutrition is important among children because it affects 

the achievement of growth and development. 

Furthermore, a child's nutritional status can have an effect 

on their response to illness.  

Nutritional status of school children can be quickly 

assessed by anthropometric measurements. Therefore, a 

nutritional assessment should be conducted on children 

so that their nutrition status, in turn, their health status 

can be identified. School children between the ages of 6 – 

11 years were sampled as the nutritional and growth 

requirements in this age group is proportionally higher 

than adults and is an age at which occurrences of 

malnutrition are common.  

There was an equal distribution of boys and girls among 

the sample in a ratio of 1:1. This is in concordance with 

the sex ratio in Karimnagar district at 1009:1000.
21

  

There was marginal difference observed between the 

proportion of boys and girls in urban and rural areas with 

slight preponderance of girls in the rural area compared 

to the urban area.  

A majority of the respondents were classed into the lower 

middle and upper lower classes. These findings are 

consistent with the findings of study done Bele S et al
 

reported 61.3 per cent of the children belonged to lower 

socioeconomic status in an urban slum of Karimnagar.
22 

Mean caloric intake of children was deficient in relation 

to reference standards for all age groups and both sexes. 

Mean caloric intake of boys was more than that of girls at 

all ages except 9 and 11 years. A study conducted by 

Mehrotra et al among primary school children in Bareilly 

district showed that energy deficiency was exhibited by 

respondents in both urban as well as rural area.
23

Among 

nutritional status more than half (51.5 per cent) children 

were stunted as their height for age was lower than 

reference norms and 37 per cent of children were under 

weight as their weight was below WHO standard for 

weight for age. 
 

On comparison urban children were taller and heavier 

than their counter parts in rural the area. In a study done 

by Goon D et al, they found that 55.8 per cent were 

having low height for their age and 45.4 per cent 

recorded low weight for their age.
24 

A 

B 

A 

B 
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CONCLUSION 

The current study was conducted among school children 

to obtain a comparison between urban and rural school 

children and to evaluate their nutritional status. Mean 

caloric intake of boys was more than that of girls at all 

ages except 9 and 11 years.  

Mean caloric intake of children was deficient in relation 

to reference standards for all age groups and both sexes. 

Mean calorie intake among children was not meeting the 

reference standard across all ages.  

More than half children (51.5%) were stunted as they 

were suffering from chronic malnutrition. This needs to 

be tackled through adequate nutrition and health 

education. Nearly 40 percent of the children were under-

weight; an acute condition if not corrected at earlier stage 

may progress to severe form of malnutrition. Children of 

urban schools were taller and heavier than rural 

counterparts. 

Under nutrition were the key findings of the present 

study. Hence emphasis on primordial and primary 

preventive measures like health education should be 

given for this section of students. In this respect not only 

parents but school teachers should be trained adequately.  

Nutrition education may be made as a part of school 

curriculum apart from regular education activities. 

Regular health and nutritional assessment of the primary 

school children for early detection and treatment is to be 

stressed more and current school health services 

programmes should be further strengthened. 
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