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Abstract 

Aim: To study obesity related risks of cardiovascular diseases (CVD) and type 2 diabetes 
in children. Method: Present study was carried out on 2048 children (boys and girls). 
BMI categories help to diagnose risks for cardiovascular disease and type 2 diabetes in children. 
Results: In this study of 2048 children, 6.84% are exposed to moderate risk of 
cardiovascular Diseases (CVD) and type 2 diabetes and 1.66% are at high risk of 
CVD and type 2 diabetes. The risk is higher in the children of urban population as 
compared to that of rural population. The risk is also higher in boys than in girls. 
Conclusion: There is the tendency that obese children may grow into obese adults. These risks 
increase with increasing age of the children. More emphasis should be made on the maintenance 
of normal weight amongst in order to prevent future health risks. 
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Introduction: BMI is a useful parameter of overweight and obesity. It is an estimate of body fat 
and a good measure to diagnose risk for diseases that can occur with overweight and obesity. BMI 
is the standard metric for determining normal-weight, overweight and obese categories. Childhood 
obesity may also lead to significant health problems like type -2 diabetes, asthma, sleep apnea, 
psychological stress, including low self-esteem caused by the social stigma of being obese (Ul-Haq 
et al, 2014 and Nuttall  et al,2015).People with BMIs higher than 30 are at increased risk of dying 
from variouschronic diseases. Childhood obesity has emerged as one of the most serious public 
health issues of the 21st century (Malik et al, 2013). Epidemiological studies have shown a 
substantial increase in the risk of disease with elevated BMI (i.e. severe or morbid obesity) 
(Kitahara et al,2014). Obese children are more likely to become obese adults. Adult obesity is 
associated with a number of serious health risks. 
Materials and Method 
2048 Children and adolescent aged 10-19 years were selected randomly for questioning regarding 
the different aspects of epidemiology.Body mass index or BM, was measuredbythe criterion used 
by Lambert Adolphe Jacques Quetelet, a Belgian astronomer, mathematician, statistician and 
sociologist.BMI Categories were used to determine various health risks (WHO Singapore 
declaration on Asian Population, 2005): 
<18.5   Nutritional Deficiency and Osteoporosis 
18.5-22.9 Healthy Range 
23.0-27.5 Moderate risk for cardiovascular disease and Type 2 diabetes 
>27.5           High risk for cardiovascular disease and Type 2 diabetes   
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Results and Discussion 
According to the Centers for Disease Control and Prevention (CDC), obesity can put at a greater 
risk for health conditions like type 2 diabetes, high blood pressure, joint problems, and gallstones 
(American Heart Association, 2016 and Overweight and Obesity Statistics, 2017).WHO 
Singapore declaration on Asian Population, 2004 had indicated that BMI should 
always be interpreted in terms of cardiovascular diseases (CVD) and type-2 
diabetes. In this study 6.84% subjects are exposed to moderate risk of CVD and 
type-2 diabetes and 1.66% are at high r isk of CVD and type 2 diabetes (Table 1 and 
graph 1). The risk is higher in children of urban population as compared to that of 
rural population. The risk is also higher in boys than in gir ls (Graph 2& 3). In an 
another study conducted by Mohanty (2008)  in Pondicherry, 4.5% subjects were exposed to 
moderate risk of CVD and type 2 diabetes and nobody was found to be at high r isk 
of CVD and type 2 diabetes. The risk was also higher in urban population as 
compared to rural population. Maintaining a healthy weight during childhood is especially 
important for leading a free life during adulthood.  
 

Table 1: BMI Categories according to health risk 
                                                                           
Group/Sub 
Group   

Below 18.5    N 
(%) 

18.5-22.9   N 
(%) 

 23.0-27.5N 
(%) 

Above 27.5   N 
(%) 

All Data         1357 ( 66.26% ) |   517 (25.24%) 140 (6.84%) 34   (1.66%) 

Urban  622 (61.16%) 272  (26.75%) 95   (9.34 %)     28  ( 2.75%) 
Rural 735 (71.29%) 245   (23.76%) 45   (4.36%) 6   (0.58%) 
 Chi^2=42.82**(df:3)C=0.14 

 
Male 918 (64.69%)  360 (25.37%) 29   (2.04%) 112   (7.89%) 
Female 
 

439 (69.79%) 157 (24.96%) 28   (4.45%)   5   (0.79%) 

 Chi^2=13.38**(df:3)C=0.08; 
 

B M I  c a t e g o r ie s  a c c o r d in g  t o  H e a l t h  R is k s

6 6 . 2 6 %

2 5 . 2 4 %

6 . 8 4 %1 . 6 6 %

< 1 8 . 5

1 8 . 5 - 2 2 . 9

2 3 . 0 - 2 7 . 5

> 2 7 . 5

 
Figure 1: BMI categories according to health risks 
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6 1 .1 6 %

7 1 . 2 9 %

2 6 .7 5 % 2 3 . 7 6 %

9 .3 4 % 4 . 3 6 % 2 . 7 5 % 0 . 5 8 %

0 %

2 0 %

4 0 %

6 0 %

8 0 % B M I  a n d  H e a l t h  r i s k s  i n  U r b a n - R u r a l  p o p u l a t i o n

U r b a n 6 1 .1 6 % 2 6 . 7 5 % 9 . 3 4 % 2 . 7 5 %

R u r a l 7 1 .2 9 % 2 3 . 7 6 % 4 . 3 6 % 0 . 5 8 %

< 1 8 .5 1 8 .5 - 2 2 . 9 2 3 . 0 - 2 7 . 5 > 2 7 .5

 
 Figure 2:BMI and Health risks in urban and rural population 
 

6 4 .6 9 % 6 9 .7 9 %

2 5 .3 7 % 2 4 .9 6 %

7 .8 9 % 4 .4 5 %
2 .0 4 % 0 .7 9 %

0 %

1 0 %

2 0 %

3 0 %

4 0 %

5 0 %

6 0 %

7 0 % B M I  a n d  H e a l t h  r is k s  in  M a le - F e m a le

M a le 6 4 .6 9 % 2 5 .3 7 % 7 .8 9 % 2 .0 4 %

F e m a le 6 9 .7 9 % 2 4 .9 6 % 4 .4 5 % 0 .7 9 %

< 1 8 .5 1 8 .5 - 2 2 .9 2 3 .0 - 2 7 .5 > 2 7 .5

 
 Figure 3: BMI and Health risks in male and female population 
 
 
Overweight and obesity are increasing globally. Many Asian populations used to be physically 
active with a low body mass index (BMI), but the region now has some of the world’s highest rates 
of obesity (WHO,2004) . BMI is associated  with several health problems like high blood pressure 
(Chen et al,2013), heart disease (Ganz  et al 2014) ,Type 2 Diabetes Pereira-Mirandaet al,2017 and   
Mental Health ( Lewington et al,2009). Waist circumference is just as accurate at measuring 
someone’s cardiorespiratory fitness as BMI andthese both measurements could estimate the risk of 
heart disease (Flint et al,2010 and Dua at al, 2014).According to Ganz et al 2014, BMI of 35 or 
greater can cause twice likely to die from cardiovascular disease.According to Pereira-Mirandaet al, 
2017, being overweight may boost your odds for type-2 diabetes by 50 percent. The risk gets 
greater as BMI increases. Having a higher BMI lead to symptoms of depressionand generally a 
lower sense of well-being. One review of nine studies found that  obese were 32 percent more likely 
to have depression as compared to  healthy weight folks (Lewington et al, 2009). All major 
international guidelines recommend weight loss and lower BMI level associated with lowest 
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mortality in patients having hypertension (Mancia et al, 2013 and James et al, 2014).The largest 
mean increases in BMI over the period show strong relationship with  the increase greatest in urban 
settlements Whereas several studies have identified higher mean BMI or proportion overweight in 
urban areas (Monteiro et al,2000, Martorell et al,2000  and Dearth-Wesley et al,2008). Obesity is 
associated with an increased risk of cardiovascular disease and may be associated with more severe 
coronary artery disease (CAD); however, the relationship between BMI (kg/m2) and CAD severity 
is uncertain and debatable. The CDC recommends losing 5 to 10 percent of current body weight, 
which can decrease the blood pressure, blood sugar, and cholesterol (Centers for Disease Control 
and Prevention ,2018). Wang et al (2013) obtained information of 10 957 elderly hypertensive 
patients from an electronic health record system and followed them for a median of 3.7 years. They 
found that underweight, rather than overweight and obesity was associated with all-cause mortality. 
In  Taiwan Longitudinal Study on Aging, which was conducted from 1996 to 2007, a subgroup 
analysis of middle-aged and older patients with hypertension (n = 985) found an inverse association 
between BMI and all-cause mortality (Chung et al,2015). In a study on Koreans(Jee et al,2006) the 
risk of death from CVD rose steadily with increasing BMI. According to Chen,2012 study of 
Chinese men, a 61% and 48% increase in stroke and CHD mortality, respectively, was observed for 
every five unit increase in the upper BMI range (23.5 to 35), whereas no association was observed 
in the lower range (15 to 23.5). The WHO-recommended BMI cut point of 23 kg/m2 for Asians. It 
was associated with higher diabetes prevalence in some Asian groups.According to WHO 
2000&2004, Asian BMI cut points of 23 kg/m2 for overweight and 27.5 kg/m2 for obesity may  
cause better health impact and can reduce  the risk of type- 2 diabetes and CVD. 
Overweight children tend to protect themselves from negative comments and attitudes by retreating 
to safe places, such as their homes, where they may seek food as a comfort. In addition, children 
who are overweight tend to have fewer friends than normal weight children, which results in less 
social interaction and play and they spent more time in sedentary activities. As aforementioned, 
physical activity is often more difficult for overweight and obese children as they tend to get 
shortness of breath and often have a hard time keeping up with their peers. This in turn inevitably 
results in weight gain, as the amount of calories consumed exceeds the amount of energy burned 
(Niehoff, 2009).Higher BMI during childhood is associated with an increased risk of CHD in 
adulthood. The associations are stronger in boys than in girls and increase with the age of the child 
in both sexes. Risk factors for coronary heart disease (CHD), such as hypertension, dyslipidemia, 
impaired glucose tolerance, and vascular abnormalities, are already present in overweight 
children.Children are becoming heavier worldwide; greater numbers of them are at risk of having 
CHD in adulthood(Jennifer et al, 2007). The present study indicated the effects of childhood BMI 
in relation to gender and urban and rural population. Further more studies are needed to find out the 
associations of  BMI ,type -2 diabetes and CHD and to  determine that higher BMI values in 
childhood are associated with a greater risk of CHD in adulthood.Long-term effects of excess 
childhood weight can remain unknown. These risks increase with increasing age of the children. 
Conclusion: If children are overweight, obesity in adulthood is likely to be more severe. This study 
highlights the need for more investigations to prevent unexpected increases of BMI and 
subsequently future explosions in non-communicable diseases reducing life expectancy and 
increasing health costs. More emphasis should be made on the maintenance of normal weight 
amongst in order to prevent future health risks. 
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