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Prevalence of overweight, obesity and 
hypertension amongst school children and 
adolescents in North Karnataka: A cross 
sectional study

Introduction: Childhood obesity& hypertension are global health problems as they 
caused increase in morbidity & mortality. Objective: To fi nd out the prevalence of 
obesity, overweight in school going children and adolescents of north Karnataka. 
Also to study obesity related morbidities like Prehypertension and Hypertension and 
associated risk factors for sustained hypertension. Materials and Methods: Total 
2800 children in age group from 10-16 years from 3 schools of Urban and rural 
region of Bijapur district were screened. Weight, height, BMI and Blood pressure were 
recorded. These values were compared with WHO child growth standards. Children 
then classifi ed as overweight (OW) and obesity (OB). Blood pressure values were 
compared with reference charts given by American heart association guidelinesand 
grouped as prehypertensive (PHTN) and Hypertension (HTN). Results: This study 
revealed that 3.6% rural school children were overweight (OW) in age group of 13 
years, 1.4% children were obese (OB) in age group of 15 years. In urban school 
children, 3.3% OB in age group of 12 years and 11.1% OW in age group of 10 years. 
In Rural school children, prevalence of systolic HTN was 21% in OW children and 
25% in OB children. Among urban schoolchildren prevalence of systolic PHTN was 
5.1% among OW and in OB group it was 16.6%. Conclusions: This study revealed 
that prevalence of hypertension was signifi cantly higher in overweight and obese 
compared to children with Normal BMI. Also the prevalence of overweight and obesity 
is more in urban school children than rural children population. We need further large 
scale studies to study obesity and associated morbidities like hypertension school 
children and adolescents.
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Orig ina l  Ar t ic le

INTRODUCTION

Obesity, overweight and hypertension in school children and adolescents are emerging as newer 
health problems in developing countries like India. The magnitude of  overweight ranges from 9 to 
27.5% and obesity ranges from 1 to 12.9% among Indian children.[1-4] Overweight and obesity are 
increasingly prevalent nutritional disorder among children and adolescents in the world.[5] Presently in 
India also there is sharp rise in number of  children and adolescents with obesity. Overweight children 
have a greater chance of  becoming overweight adolescents and obese adults compared to children 
of  normal weight.[6] The severity of  obesity and age of  onset affect the likelihood of  persistence of  
obesity into adulthood and thus entrainment of  obesity induced morbidities like prehypertension 
and hypertension.[7] Numerous health problems are associated with adolescent overweight including 
hypertension, respiratory disease, several orthopaedic disorders, diabetes mellitus and elevated serum 
lipid concentrations.[8] Obese children are also reported to have increased heart rate variability [9] and 
blood pressure variability.[25]

In the developed countries, the prevalence of  obesity and hypertension is increasing. Various studies 
are available which demonstrate the burden of  these non communicable diseases.[2, 3,6]
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There has been lack of  standard defi nitions of  overweight and 
obesity. The current lack of  consistency and agreement between 
different studies over the classifi cation of  obesity and overweight 
in children and adolescents makes it diffi cult to an overview of  
global prevalence of  overweight and obesity. Now international cut 
off  points for classifi cation of  obesity and overweight have been 
published.[6] So, we decided to carry out the study using these as 
reference standard values. 

To prevent non communicable diseases like hypertension, obesity 
primordial prevention is very essential. So we decided to measure 
prevalence of  hypertension and obesity in children.

OBJECTIVES OF STUDY

1. To fi nd out prevalence of  obesity, overweight in school going 
children and adolescents of  north Karnataka. 

2. To study obesity related morbidities like Prehypertension 
and Hypertension and associated risk factors for sustained 
hypertension among school children & adolescents.

MATERIALS AND METHODS

It was a cross sectional study done on school children in the age 
group of  10 to 16 years so that we can study more on an adolescent 
health problems and also get co-operation from children for 
recording BP and other parameters. Children were selected from 
Urban and Rural areas in and around Bijapur City which is part of  
north Karnataka. Since the data regarding the prevalence of  obesity, 
overweight and hypertension in developing part of  India is lacking. 
Therefore, Bijapur which is situated at north Karnataka of  India 
was selected as study place. 

As per availability data from Bijapur Municipal Corporation around 
84000 children were studying in schools. Considering prevalence 
of  hypertension of  11% in school going children[38-41] and 20% 
sampling error, 1400 school children from urban area and rural 
area each in the age group of  10 to 16 years were included under 
this study. Children with systemic diseases like renal diseases (like 
PCKD), acute illness, known hypertensives, children on medications 
which can alter BP readings were excluded from the study because 
we want to study essential hypertension in children and the impact 
of  obesity on blood pressure in children.

Data was collected in a pretested proforma meeting the objective of  
the study. This proforma was screened and approved by institutional 
ethics committee. Informed consent was taken from the parents of  
all children before conducting school survey and BP measurement. 

The age of  the school children was obtained from the school 
records. The name and other particulars were entered in a pretested 
proforma. Height was measured by making the child to stand upright 
barefoot, on the ground with heels, buttocks and shoulder touching 
the wall and head in Frankfurt plane. The height was measured using 
a sliding stadiometer (Johnson and Johnson) with an accuracy of  

0.1mm. Weight was recorded using a spring balance (bathroom scale) 
calibrated to 0.5kg accuracy. Body mass index (BMI) was calculated 
using formula Weight (Kg)/ Height (m2) and values are compared 
with WHO Growth charts.[10] Children with a body mass index (BMI) 
>85th percentile of  reference data were considered overweight and 
those with a BMI >95th percentile were considered obese.[11]

Permission was taken from each Head of  the Institution prior to 
examining school children. Blood pressure was measured in all 
10 to 16 years school children between 8am to 11am after giving 
10 min of  rest.Blood pressure was recorded by interns and residents 
with children in sitting position with both the hands resting on the 
examining table and the cubital fossa supported at the level of  the 
heart. BP was measured after applying an appropriate sized cuff  on 
the right arm encircling 2/3rdcircumference of  the arm with lower 
edge 2.5cm above the cubital fossa (as per who guidelines).[12] The 
BP measurement was done on the right arm for consistency and 
comparison with standard tables. Blood pressure was recorded 
as per American Heart Association Guidelines.[12] Systolic blood 
pressure was determined as appearance of  1st Korotkoff  sounds and 
diastolic blood pressure was taken at the point of  muffl ing of  heart 
sounds (4th Korotkoff  sounds). Three measurements were taken at 
an interval of  5 min each and mean of  these readings were taken as 
average systolic blood pressure and average diastolic blood pressure. 
Blood pressure values were compared to the values given by the 
update of  1987 task force report of  the National high blood pressure 
Education Programme Co-ordinating Committee.[13] Children were 
classifi ed into three groups as follows (as per guidelines of  the 
above committee):
• BP < 90th percentile - Normal (N) Blood pressure (compared 

to age, sex and height percentile in each age group)
• BP = 90-95th percentile- Prehypertension (PHTN)
• BP > 95th percentile - Hypertension (HTN)

In those children, whose systolic and or diastolic BP value was found 
to be more than 95th percentile for age, sex and height, two sets of  
BP reading were taken at an interval of  4 weeks.[42] If  systolic and or 
diastolic BP was found to be persistently more than 95th percentile 
for age, sex, and height then child was classifi ed as having sustained 
hypertension. Those children who had sustained hypertension were 
subjected to further investigations with informed parental consent. 
Investigations were done after taking consent from the parents in a 
format, after explaining the parents about the need for investigations 
and treatment aspects. Following investigations were done: Lipid 
profi le, Blood Urea/serum creatinine, Urine albumin, urine sugar, 
urine microscopy, USG of  abdomen.

STATISTICAL ANALYSIS

Data were analyzed for prevalence rate, Frequency distribution and 
Pearsons correlation. All the statistical operations were done through 
SPSS (Statistical Presentation System Software) for Windows, version 
10.0 (SPSS, 1999. SPSS Inc: New York). P <0.05 was considered 
as signifi cant.
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RESULTS

In the present study, 1400 Rural & 1400 urban school children were 
screened. Total 2800 children were screened. 

Data analysis revealed that, [Table 1] prevalence of  obesity was 1.4% 
in 15 years of  age group and overweight was predominantly seen in 
the 13 years of  age group (3.6%) in rural school children. In case 
of  urban school children [Table 2] Obesity was predominantly seen 
in 12 years of  age group (3.3%) with 11.1% of  overweight children 
in 10 years age group.

When systolic BP and BMI of  children are correlated [Table 3], we 
found that, in rural school children, the prevalence of  prehypertension 
in overweight was 21% and prevalence of  hypertension was 25%. In 
obese rural school children, the Prevalence of  systolic hypertension 
was 25%.

In urban school children, in overweight children, the prevalence of  
prehypertension was 5.1% and the prevalence of  hypertension was 
3.4%. Among obese children, the prevalence of  prehypertension was 
16.6% and that hypertension was 8.3%. (Results were shown in table 4)

In rural school children, Diastolic hypertension was seen 12.5% in 
obeseschool children, compared to 8.6% in overweight children, as 

Table 4: Distribution of urban school children 
according BMI & systolic blood pressure*

Normal (%) PHTN (%) HTN (%) Total
Normal 1285 (97.5) 9 (0.6) 16 (1.2) 1318
OW 50 (86.2) 3 (5.17) 6 (8.62) 58
OB 18 (83.3) 2 (8.34) 5 (16.66) 24
Total 1353 14 27 1400
* Values are in absolute no. & percentage

Table 2: Distribution of urban school children 
according their BMI*
Age (in years) Normal (%) OW (%) OB (%) Total (n)
10 250 (87.4) 32 (11.1) 4 (1.3) 286
11 255 (96.2) 7 (2.6) 3 (1.1) 265
12 194 (92.3) 9 (4.2) 7 (3.3) 210
13 175 0 0 175
14 141 (95.9) 3 (2.0) 3 (2.0) 147
15 188 (97.9) 1 (0.5) 3 (1.5) 192
16 115 (92.0) 6 (4.8) 4 (3.2) 125
Total 1318 58 24 1400
Male 722 (94.6) 32 (4.1) 9 (1.1) 763
Female 596 (93.5) 26 (4.0) 15 (2.3) 637
Total 1318 58 24 1400

*Values are in absolute no. & percentage

Table 1: Distribution of rural school children 
according to their BMI*
Age (years) Normal (%) OW (%) OB (%) Total (n)
10 300 (98.3) 2 (0.6) 3 (0.9) 305
11 239 (100) 0 0 239
12 141 (97.9) 3 (2.0) 0 144
13 131 (95) 5 (3.6) 1 (0.7) 137
14 248 (97) 7 (2.7) 1 (0.3) 256
15 196 (96) 3 (1.4) 3 (1.4) 202
16 114 (95.5) 3 (2.5) 0 117
Total 1369 23 (1.6) 8 (0.5) 1400
Male 670 (97.6) 11 (1.6) 5 (0.7) 686
Female 699 (97.8) 12 (1.6) 3 (0.4) 714
Total 1369 23 8 1400

*Values are in absolute no. & percentage

Table 3: Distribution of rural school children 
according BMI & systolic blood pressure*

Normal (%) PHTN (%) HTN (%) Total
Normal 1345 (97.3) 10 (0.8) 12 (0.9) 1369
OW 16 (69.5) 5 (21) 2 (8) 23
OB 4 (50.0) 2 (25.0) 2 (25.0) 8
Total 1367 17 16 1400
*Values are in absolute no. & percentage

Table 5: Distribution of rural school children 
according BMI & diastolic blood pressure*

Normal (%) PHTN (%) HTN (%) Total
Normal 1354 (98.6) 12 (0.8) 3 (0.2) 1369
OW 17 (73.9) 4 (17.3) 2 (8.6) 23
OB 5 (62.5) 2 (25) 1 (12.5) 8
Total 1374 18 06 1400
*Values are in absolute no. & percentage

Table 6: Distribution of urban school children 
according BMI & diastolic blood pressure*

Normal (%) PHTN (%) HTN (%) Total
Normal 1289 (97.7) 19 (1.4) 10 (0.7) 1318
OW 49 (89.6) 4 (6.8) 5 (9.2) 58
OB 18 (79.1) 3 (12.5) 3 (10.5) 24
Total 1356 26 18 1400
*Values are in absolute no. & percentage

shown in table 5. While in urban school children, the prevalence of  
diastolic hypertension in obese children was 8.3% as compared to 
0.7% in normal weight children [Table 6].

In the present study, out of  2800 school children screened, 33 
had sustained Hypertension. In those 33 children 50% showed 
elevated (>95th centile) Triglyceride levels and 3 children had 
(Bilateral {B/L} polycystic kidney) on ultra sonography. The 
associated risk factors were shown in Table 7.

DISCUSSION

The present cross sectional study was undertaken to fi nd out 
prevalence of  obesity & its correlation with hypertension in school 
going children and adolescents of  north Karnataka part of  India. 
There is lack of  studies done in Karnataka on childhood obesity 
and related complications in available literature.

There are various studies done on prevalence of  Hypertension in 
obese school going children and results vary from 3.4% to 43%.[14-18] 
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Prevalence of  hypertension in the present study was found to be 
more signifi cant in overweight and obese children as compared to 
normal weight children both in urban and rural population. This 
relationship has been reported by other studies as well.[19-25] Studies 
from India have also shown similar trends.[19,26-28]

Obesity acts as a risk factor for various disorders including 
cardiovascular and cerebrovascular system.[29,30] These disorders lead 
to high mortality and morbidity. Today about 70% of  deaths occur 
because of  these cardiovascular pathologies in India.[31] Because even 
small increase in BMI of  high risk patient can increase mortality 
rate by several fold, it is essential to start the preventive measures 
in early part of  life i.e. in childhood only. Our data of  prevalence 
of  obesity & hypertension in childhood can help to initiate this 
primordial prevention.

It is also clear from our study that the prevalence of  overweight 
and obesity is more in urban school children than rural children 
population. There is major effect of  rapid economic growth on the 
nutritional status of  many countries.[32] Nutritional status has been 
improved a lot and because of  this obesity has increased markedly 
in most Asian countries.[33] A similar nutritional transition is under 
way in India as well.[34] In addition to this, the present technological 
system also contributes to the rapidly rising prevalence of  obesity. 
The sedentary lifestyle of  children and adolescents have been 
attributed mainly to television viewing, computer games, internet, 
overemphasis on academic excellence, unscientifi c urban planning 
and ever-increasing automated transport.[35] Unhealthy eating habits 
and physical inactivity are the major culprits.[35] The difference in 
prevalence and trends of  overweight among rural and urban schools 
demonstrated by this study could be due to these infl uences.

But in rural school children also there is noticeable change in 
prevalence of  obesity and overweight. Change in Lifestyle methods 
have a major effect on children from rural population is evident 
from this fi nding.

In our study, we found that, the prevalence of  hypertension was 
1.1% in rural school children and 1.9% in urban school children. 
A wide range of  prevalence of  hypertension has been recorded 
in different studies ranging from 1 to 16.2%. This diversity of  
prevalence of  hypertension is mainly due to different criteria adopted 
for defi ning hypertension and basic racial subgroups related to 
geographic factors.[36]

In our study, a total 2800 school children were screened out of  which 
16 children had sustained Hypertension. The prevalence of  HT in 

urban population was found to be more than rural population. The 
contributing factors could be dietary habits like junk foods, lack 
of  physical activity and peer pressures.[35] Similar, fi ndings were 
noted about diastolic HT. When the associated risk factors were 
assessed in these 16 students, various factors were observed. They 
were mainly, family history of  hypertension, elevated TGs levels 
and obesity. Similar, fi ndings were also noted by studies done by 
Naveen Kumar et al.,[17] &V.K. Agarwal et al.[37]

Our study has some limitations, like we measured body mass index 
(BMI) as an obesity marker. We did not consider measurements 
of  waist–hip ratio and skin-fold thickness which are direct 
measurement of  fat mass. The energy intake, energy expenditure 
which lies in etiology of  obesity, we did not measured it. In case of  
BP measurement, we did not consider the salt intake by individual, 
diet, physical activity. These factors can affect the data.

Early detection of  obesity and hypertension is very crucial. Obesity 
and hypertension start in initial period of  life. So the intervention 
to prevent the related morbidities like stroke, Myocardial Infarction, 
respiratory disorders should be started in the childhood only. The 
fi ndings of  this study will help to establish preventive measures in 
the developing part of  India.

CONCLUSION

This study revealed that prevalence of  hypertension was signifi cantly 
higher in overweight and obese compared to children with Normal 
BMI indicating obesity as a risk factor for hypertension. The 
prevalence of  overweight and obesity is more in urban school children 
than rural children population. Current lifestyle methods in urban area 
like physical inactivity, unhealthy eating habits like junk food are the 
major causative factors for this increasing trend in urban area. So in 
feature to prevent morbidities of  obesity such as hypertension, early 
intervention strategies for promoting healthy eating, physical activities 
and health education should be undertaken from school age group.
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