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ABSTRACT 

BACKGROUND 

School age and adolescence represent a dynamic period of physical growth as well as of mental development. Children are 

particularly vulnerable to nutritional disorders during these periods. Nutritional status of children in these age groups are assessed 

and monitored commonly by using weight and height for age/gender growth charts. Though BMI (Body Mass Index) is widely used 

in adult population to define overweight/obesity, it is not used in children routinely to assess nutritional status, especially over-

nutrition. 

Aims and Objectives- 

1. To estimate the prevalence of underweight, overweight and obesity in school children using Revised Indian Academy of 

Paediatrics 2015 growth charts. 

2. To compare the difference in rate of prevalence of unhealthy nutritional status by using weight for age/gender and BMI for 

age/gender criteria. 

 

MATERIALS AND METHODS 

A cross-sectional/observational study was conducted in Urban Schools. Student’s anthropometric data was recorded from classes 

II (Age- 7 years), V (Age- 10 years) and VIII (Age- 13 years). A Revised Indian Academy of Paediatrics 2015 growth charts were 

used to assess the nutritional status. 
 

RESULTS 

Out of 1154 children, 698 (60.4%) were boys and 456 (39.6%) were girls. The prevalence of overweight was 10.83% (10.88% boys 

and 10.74% girls) and that of obesity was 5.11% (4.30% boys and 6.36% girls). At the same time, 9.73% children were 

underweight using BMI for age/gender as criteria. Obesity was more in adolescent girls. The proportion of overweight and obesity 

increased with age in girls. The number of children identified as underweight, overweight/obese was more when BMI for 

age/gender was used as criteria. 

 

CONCLUSION 

Amongst the various anthropometric parameters used to assess nutritional status in children and adolescents, BMI for age/gender 

is a better indicator for early recognition of undernutrition as well as overnutrition during mid-childhood and adolescence period. 

By monitoring BMI in all children, Healthcare professionals can play a significant role in preventing undernutrition as well as 

overweight and obesity amongst school children. 
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BACKGROUND 

The children in developing countries including India 

presently suffer from the double threat of overnutrition and 

undernutrition due to a rapid epidemiological, nutritional 

and demographic transitions.(1.2) Due to targeted 

interventions to address the problem of undernutrition, the 

prevalence of undernutrition is on decline, but at the same  
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time the combined prevalence of overweight and obesity in 

school children have increased at alarming rate. This is 

largely due to rapid urbanisation leading to increased energy 

intake in the form of high-calorie snack and junk food along 

with reduced energy expenditure. 

School age and adolescence are the phases of rapid 

growth.(3) It represents a dynamic period of physical growth 

as well as of mental development of the child. Children are 

particularly vulnerable to nutritional disorders. 

There are various anthropometric methods for assessing 

nutritional status: For instance, weight, height, Body Mass 

Index (BMI), skinfolds, Mid-Upper Arm Circumference 

(MUAC) and bioimpedance assessment. Weight for age charts 

is still widely used due to ease measurements. But it does not 

distinguish between current Malnutrition and previous 

Malnutrition.(4) Even this parameter provides restricted 

information on body composition.  
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Though weight/height ratio corresponds to the 

relationship between real weight and ideal weight, it does not 

indicate the difference between lean body mass and fat 

mass.(5) Body Mass Index (BMI) is obtained by dividing 

weight (in kilograms) by squared height (in metres).(6) It has 

good correlation with body fat, especially internal fat.(7) 

Though it is widely used in adult population to define obesity, 

it is not routinely used in children. By monitoring BMI of 

school children, especially adolescent can provide an 

opportunity to identify obesity amongst them and to take 

appropriate measure for preventing the consequences 

thereof.(7) 

The present analysis describes the prevalence of 

underweight, overweight and obesity in school children and 

utility of using BMI as a parameter for early identification of 

unhealthy nutritional status in school children from urban 

area of Pune. 

 

Aims and Objectives 

With the above background, a study was undertaken 

with the following aims and objectives- 

1. To estimate the prevalence of underweight, overweight 

and obesity in school children using Revised Indian 

Academy of Paediatrics 2015 growth charts.(8) 

2. To compare the difference in prevalence of underweight, 

overweight and obesity by using Weight for age/gender 

and BMI for age/gender criteria. 

 

MATERIALS AND METHODS 

Institutional Ethical Committee Approval was taken for the 

study. A cross-sectional study was conducted on students 

studying in classes II (Age- 7 years), V (Age- 10 years) and 

VIII (Age- 13 years) in an urban school of Pune using 

purposive sampling method; 1154 students present at the 

time of annual health checkup were included in the sample 

after obtaining consent from School Authorities. Student’s 

identity is kept confidential. The students were explained 

about the study procedure before beginning measurements. 

Standard equipment and methodology were used to take 

Anthropometric measurements. Weight was recorded using 

digital weighing scale to nearest 100 grams without shoes 

and with light clothes. Height was recorded using the 

stadiometer attached to the wall to the nearest 0.1 cm. Body 

mass index was calculated as the ratio of body weight in 

kg/height in meter squared expressed as kg/m2. 

 

Criteria used to define the Nutritional Status 

 A Revised Indian Academy of Paediatrics 2015 growth 

charts.(8) 

 Weight for age criteria: < 3%= Underweight, > 90%= 

Overweight, > 97%= obese. 

 Children with BMI < 5% were categorised as 

Underweight/Thin and those with BMI of 23 Adult 

equivalent were termed as Risk of Overweight and those 

with BMI of 25 Adult equivalent were termed as Risk of 

Obesity. 

 Data were entered in MS Excel and analysed using SPSS 

19. Standard normal/”Z” test was used to determine 

associations. P < 0.05 were considered statistically 

significant. 

RESULTS 

Out of 1154 children of age groups of 7 years, 10 years and 13 

years, 698 (60.4%) were boys and 456 (39.6%) were girls. 

Distribution of children according to their nutritional status is 

shown in Figure 1. It was observed that 59 children (5.11%) 

were obese, 125 (10.83%) were overweight and 110 (9.53%) 

were underweight. 

 

 
 

Figure 1 

 

Table 1. Below gives the average BMI of the study 

population according to their gender and age group. 

 

Standard Group Sex No BMI Mean ± SD 
II (7 years) Male 229 14.45 ± 2.08 

 Female 158 13.79 ± 1.74 
V (10 years) Male 206 15.57 ± 2.79 

 Female 152 16.31 ± 3.28 
VIII (13 years) Male 263 17.12 ± 3.39 

 Female 146 22.58 ± 4.06 
Total  1154  

Table 1. Average BMI with Respect to Age and Gender 
 

It was observed that Girls in age group of 7 years had a 

lower BMI as compared to boys; however, in higher age 

groups their BMI surpassed that of boys. 

A combined prevalence of overweight and obesity was 

compared with using weight for age criteria and BMI for 

age/gender and is depicted in Table 2. 

 

 
Boys Girls 

 

7  
yrs. 

(229) 

10  
yrs. 

(207) 

13  
yrs. 

(264) 

7  
yrs. 

(158) 

10  
yrs. 

(152) 

13 yrs. 
(146) 

Weight 
for Age 

16 13 18 8 19 20 

BMI 38 38 40 12 31 35 
Z 3.22 3.807 3.08 0.925 1.866 2.26 
P < 0.001 < 0.001 < 0.001 > 0.05 > 0.05 < 0.05 

Table 2. Difference in Combined Prevalence of  
Overweight and Obesity as Indicated by Weight 

 for Age and by BMI as Criteria 
 

It has been observed that the number of children 

identified as overweight and obese was more when BMI for 

age/gender was used as a criterion. The differences were 

highly significant in all the age groups in boys (Z= 3.22, = 

3.807, = 3.08 for age groups 7 yrs., 10 yrs. and 13 yrs. 

respectively). In adolescent girls, i.e. age group of 13 years 

the difference was statistically significant (Z= 2.26, p < 0.05). 
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The prevalence of underweight was separately studied 

among boys and girls by age groups and using Weight for age 

v/s BMI as parameters to define it as shown in Figure 2. 

 

 
 

Figure 2 
 

1. Age group- 7 years; 2. Age group- 10 years; 3. Age group-

13 years 

 

It has been observed that even the proportion of children 

with undernutrition was more using BMI for age/gender as 

criteria. 

Further analysis of the study population as regards to the 

combined prevalence of overweight and obesity has shown 

the increase in the proportion from age 7 years to 10 years 

and decline in age group of 13 years (Adolescent) as far as 

boys were concerned. However, in girls the proportions have 

increased as age advanced. It is shown in Figure 3 below. 

 

 
 

Figure 3 
 

1. Age group- 7 years; 2. Age group- 10 years; 3. Age group- 

13 years 

 

DISCUSSION 

This is a school-based study in which the students from class 

II (average age 7 years), V (average age 10 years) and VIII 

(average age 13 years) from urban schools and belonging to 

middle class families were included. Their general physical 

assessment was done and anthropometric measurements 

were taken. 

Our study results show that though the undernutrition 

was noted in 9.53% study population using BMI as criteria 

and Revised IAP 2015 growth charts; the combined 

prevalence of overweight and obesity was 15.94%. 

By using Weight for age criteria, 8.05% children were 

identified as overweight/obese and only 3.03 children were 

observed to be underweight. 

Regardless of the parameter used, it was obvious that 

overweight and obesity is emerging as public health problem 

in children, especially amongst adolescents in urban part of 

Pune. Similar findings have been reported in the study of age 

groups in studies conducted in different parts of India.(9,10) 

Though different parameters and growth references were 

used to define overweight and obesity, higher prevalence of it 

has been reported from rural part of Maharashtra also.(11,12) 

The prevalence of overweight and obesity in young boys has 

been reported to be 19.9% and 5.7% respectively using 

International Obesity Task Force (IOTF) criteria in a study 

conducted in urban Pune.(13) 

A relatively high prevalence of overweight and obesity 

has been observed in age group of 10 and 13 years, i.e. pre-

pubertal and pubertal period. The proportion of overweight 

and obese children in our study increased with age. A study 

has shown similar results.(10) 

The combined prevalence of overweight and obesity is 

higher in boys of classes II (Age about 7 years). This 

observation can be explained on the basis that boys are 

favoured over girls for access to calorie-dense food. This 

finding was similar to that seen in a study, where the 

prevalence was found to be more among boys as compared to 

girls.(14) 

However, the prevalence of obesity in girls was more in 

adolescent girls. This may be associated with the increase in 

adipose tissue and overall weight gain during the puberty. 

The highest prevalence rate of overweight (28.5%) and 

obesity (4.2%) was observed in urban adolescent English 

medium school girls from Eastern part of India.(15) 

Using BMI as criteria, more number of adolescents has 

been identified as having unhealthy nutritional status as 

compared to use of weight for age as criteria. Thus, BMI is 

very useful for early identification of both overweight/obese 

and undernourished children/adolescents. As per 

recommendation of the WHO expert group,(16) BMI and skin-

fold thickness (triceps and subscapular) should be used to 

evaluate obesity as well as thinness. As weight and height can 

be measured easily, BMI can be used as the parameter to 

identify children and adolescents at risk of overweight and 

obesity.(17,18) 

BMI should be calculated in all settings where 

length/height measurements are possible and be plotted on 

Growth chart to assess current nutritional status. As per 

recommendations of American Academy of Paediatrics,(19) 

BMI should be calculated and plotted for all children to check 

for excess weight gain in children of all ages. BMI monitoring 

helps in early recognition of children at risk for overweight 

and obesity. 

 

CONCLUSION 

To conclude a significantly higher prevalence of 

overweight/obesity in children, especially among adolescents 

has been observed using BMI as a parameter. By plotting BMI 

of the children, even those at risk of undernutrition were 

picked in large number. Thus, BMI monitoring of all the 

children by paediatricians and other healthcare professionals 

can play a significant role in identifying the children at risk of 

unhealthy nutritional status among young children. Dual 

threat of undernutrition and overnutrition is still present 

even in urban school children. Therefore, there is a need to 

devise effective control measures, both home and school 

based and further research on risk factors for childhood 

unhealthy nutritional status. 
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Limitations 

The limitation of this study was school-based study and 

observations found cannot be used to assess the problem in 

community. The risk factors for undernutrition and 

overweight/obesity could not be studied, as this information 

was not specifically sought. However, strength of our study 

remains in the fact that it provides an overview of burden of 

childhood obesity and undernutrition among representative 

sample of children amongst the age groups of 7, 10 and 13. It 

was not possible to prove any causal relationship between 

overweight/obesity and its risk factors. Further studies will 

be needed to prove the same. 
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