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 This study was conducted to describe populations of school children from public and 
private schools based on the relationships of BMI with waist circumference and body 
fat (weight). Two thousand two hundred fifty one (2251) school children from private 
and public schools in Cagayan de Oro City, Philippines participated in the study. 
Weight, height, waist circumference, hip circumference were taken and BMI was 
computed. Linear correlation between BMI and waist circumference and weight were 
also computed to assess possible relationships. Results showregardless of age and 
gender, approximately 2.8% only of the population had a BMI-for-age within the obese 
range of ≥ 95th percentile. There was a slight difference between public and private 
schools in the prevalence of overweight and obese children. Between sexes, more 
females than males were obese. Linear correlation was observed between BMI with 
WC and body fat (weight) indicating that BMI can be used as surrogate for %BF and 
WC for epidemiological use. 
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INTRODUCTION 

 
 Obesity represents one of the most serious global health issues and has affected approximately 22 million 
children under the age of five years[1-2]. The disorder kills a least sixty-five percent (65%) of the world's 
population of overweight and obese people than those that are underweight. In developing countries, the 
incidence of obesity is increasing because of excessive consumption of low cost starchy food, as they are 
cheaper than lower calorie fruits and vegetables. Statistics show that obesity is closely associated with 
cardiovascular problem, diabetes, and degenerative arthritis, gout and gall bladder diseases. It also produces 
psychological setbacks [3]. Obesity in childhood increases the risk of obesity in adulthood and is associated with 
cardiovascular disease (CVD) risk factors [4]. Therefore, childhood obesity should be closely monitored. 
 In the Philippines, national data show 1 percent of young children (1-10 years old) and 3 percent of 
adolescents (11-17 years old) were classified as overweight or obese [5]. Among private school children 
specifically, there was an even higher prevalence of obesity that ranged from 25 to 50 percent [6]. 
 There are the existence of preventive guidelines for the identification and treatment of childhood obesity 
and [7]. Body mass index (BMI) is one of those used in the assessment of overall adiposity. Also included in the 
measurement of the waist circumference (WC) as an indicator for central obesity because it is a good predictor 
of abdominal fat and is more closely related to the development of cardio-vascular disease and type 2 diabetes 
mellitus [8] in both children and adults [9-10]. It is now considered to be a more accurate in measuring future 
health risk than BMI alone[11-14].  In this study, we used the two measures in describing populations of school 
children in public and private schools and determine whether there is correlation between BMI and waist 
circumference values. 
 

MATERIALS AND METHODS 
 
Participants: 
 High School Students from 3 public schools and 3 private schools in Cagayan de Oro City were asked to 
volunteer to participate in the study. Proper consent were asked from parents to allow the children to be 
subjected to anthropometric measurements such as height, weight and waist circumference. Also permits were 
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secured from school authorities to allow the study to be conducted in the identified public and private schools. A 
total of two thousand two hundred fifty one high school students from six selected schools in Cagayan de Oro 
City volunteered to participate in this study. They were subjected to anthropometric measurements such as 
height, weight and waist circumference.  
 

Anthropometric measurements: 

 Height was measured to the nearest 0.1 cm with the students standing barefoot with heels together and toes 

apart, arms at the side, legs straight, shoulders relaxed and back of the head flush against a vertical wall and 

carrying no heavy objects.  Weight was measured with a digital weighing scale to the nearest 0.1 kg with 

subjects wearing light cloths.  A tape measure was used to measure waist circumference. To measure waist 

circumference, a tape measure was placed around the bare abdomen just above the hip bone. The balance of 

body weight with height is evaluated with body mass index (BMI). BMI of the students were calculated as 

weight (kg) divided by height squared [weight (kg)/height (m
2
)] [15]. The BMI was then plotted on the CDC 

BMI-for-age growth charts (for either girls or boys) to obtain a percentile ranking (Table 1). The growth charts 

show the weight status categories used with children and teens (underweight (U), normal (healthy weight) (N), 

overweight (O), and obese (OB) [16-17]. 

 
Table 1. BMI-for-age weight status categories and the corresponding percentiles 

Weight Status Category Percentile Range 

Underweight Less than the 5th percentile 

normal 5th percentile to less than the 85th percentile 

Overweight 85th to less than the 95th percentile 

Obese Equal to or greater than the 95th percentile 

 

RESULTS AND DISCUSSION 

 

 Results showmost of the students surveyed belong to the normal weight category. It seen can be seen from 

the data that there is little difference between the percentages of students from public and private schools with 

regards to the number of students belonging to the different BMI’s (Fig. 1). Regardless of age and gender, 

approximately 2.8% only of this population had a BMI-for-age within the obese range of ≥ 95th percentile. 

What is interesting from the results is the distribution of the waist circumference of the children belonging to the 

different BMI categories which show there were more male obese students in private schools than in public 

schools (Table 2). It can be observed also that within sexes major differences can be observed in the waist 

circumference of the children belonging to the different BMI’s (Fig. 2). Linear correlation was also detected 

between BMI and waist circumference and weight of the children (Figs. 3 and 4). 

 

 
 

Fig. 1: Percentage of students from public and private schools belonging to the different BMI’s. 

 
Table 2: BMI of children in selected public and private schools (N=2,251). 

SCHOOLS UNDERWEIGHT NORMAL OVERWEIGHT OBESE 

 Female Male Female Male Female Male Female Male 

Public 5.1 7.6 49.9 32.7 2.1 1.2 0.6 0.8 

Private 4.1 8.8 40.3 31.1 4.7 4.6 2.1 4.4 

 

 It can be seen from this study that while the difference is slight between public and private schools with 

regards to the percentage of overweight’s and obese children (Fig. 1, Table 2), it cannot be denied that more 

overweight and obesechildren belong to private schools as compared to govt. school children. In private school 



85                                           Bernadeth Bernasor-Escasinas and Cesar G. Demayo, 2015 

Advances in Environmental Biology, 9(19) Special 2015, Pages: 83-87 

children the prevalence of overweight and obesity was 9.3% and 6.3% respectively while as in govt. schools the 

prevalence of overweight and obesity was 3.3% and 1.4% respectively based on BMI values.These results is 

lower when compared to a related study conducted by Ramanchandran et al. [18] on young Indian children 

where he showed the prevalence of overweight including obese adolescents ranged from 22% in better off 

schools to 4.5% in lower income group.While the prevalence is lower, we can still argue that maybe the major 

cause of obesity in school children was because of differences in socioeconomic status of the children, changing 

lifestyle and economic improvement. In the city of Cagayan de Oro, students with high economic status can 

study in private schools because of high tuition fees and these are the students also who can afford buying high 

fattening foods from fastfoods like Jollibee and McDonalds including junk foods sold within the school canteen. 

In the study conducted by Ramachandran et. al. [18] in a Delhi based school with tuition fees more than 2500 

per month for example, he revealed that the prevalence of overweight was 31% of which 7.5% were frankly 

obese. This is also supported by a study by Eberstadt[19] on the dramatic increases in the number of people are 

overweight or obese in Canada, Australia and many European countries. It can also be argued that lack of 

physical activity, sedentary activities like TV watching, playing video games etc. and the availability of fast 

foods that lead to diets high in fat and sugar[20-23] can also be the main causes of more overweight’s and obese 

children in private schools since they are economically stable unlike those from public schools where children 

has to work upon arrival from school.  

 

 
 

Fig. 2: Boxplot presentation of the waist circumference values of the four categories of BMI of the (a) female 

      and (b) male young children. 

 

 
 

Fig. 3: BMI vs waist circumference correlation (a- female, b-male). 

 

 
 

Fig. 4: BMI vs weight correlation  (a- female, b-male). 
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 Looking at the role of gender for obese children in both public and private schools (Table 2), it can be seen 

that more females than males are obese and a clear linear correlation between BMI and waist circumference and 

body fat (weight) (Figures 3 and 4). These results was also observed in a related study conducted on the 

influence of gender and obesity on these relationships among Japanese schoolchildren[24] whereBMI can be 

positively correlated with percent body fat (%BF) and waist circumference (WC) and could be influenced by 

gender.  

 
Table 3: Linear correlation between waist circumference and weight with BMI. 

 Slope r P(uncorr) 

Waist Circumference (cm) vs BMI (female) 0.38679-7.4118 0.70399 4.9612E-189 

Waist. Circumference (cm) vs BMI (male) 0.31057-6.4422 0.59337 3.3206E-95 

    

Weight vs BMI (female) 0.37575+2.4851 0.8526 0 

Weight vs BMI (male) 0.24162+7.0424 0.7686 7.0294E-194 

 

 It can be argued from the current and related studies thatBMI can be used as a surrogate for %BF and WC 

for epidemiological use[25]. Studies have shown that WC is more informative than general obesity determined 

by BMI [26]in the prediction of diabetes mellitus (DM) [27-33]and metabolic risk factors[34]. The utility of 

BMI and WC in predicting obesity related health risk has been recognized by the National Heart, Lung, and 

Blood Institute of the National Institutes of Health [35]. Waist circumferences were characterized as low risk 

(less than 94 cm for men and 80 cm for women), moderate risk (94 to 101 cm for men and 80 to 88 cm for 

women), and high risk (at or above 102 cm for men and 88 cm for women)[36]. The risk is considered high to 

extremely high for people with excessive waist circumference, particularly when their BMI is in the overweight 

or obese range.  

 

Conclusion: 

 This study has shown that there was a slight difference between public and private schools in the prevalence 

of overweight and obese children based on waist circumference and BMI. The difference can be seen between 

sexes where more females than males are obese. Linear correlation was observed between BMI with WC and 

body fat (weight) indicating that BMI can be used as surrogate for %BF and WC for epidemiological use. 
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