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Abstract 

Introduction: Hypertension among children and adolescents has increased significantly in the developed countries 

during the past two decades and similar trends are being observed even in the developing world. Methods:  Mid 

adolescent boys and girls (14-16years) of three government and four private schools of Ujjain city were included with 

sample size of 1000. A pre designed questionnaire regarding nutritional and dietary history was prepared with 

measurement of anthropometry. Results: The overall prevalence of pre-hypertension and hypertension children in our 

study is 6.8% and 8.2% respectively, where as worldwide prevalence of hypertension is 7% to 19%. The prevalence of 

systolic pre-hypertension and systolic hypertension in children of government schools (14-16 yrs) was 7.5% and 8.5% 

respectively. In private schools out of 75 hypertensive students 49 (65.3%) (p=0.06) were consuming excess calorie. The 

incidence of systolic hypertension was low in the students with physical, activity ≥1hr/day and it was observed that both 

TV watching and Computer use were not associated with hypertension. Conclusion The prevalence of systolic 

hypertension in boys was higher in private schools as compared to government (7.8%>5.9%). Girls were more 

hypertensive in government as compared to private schools (12.4%>7.9%). Various factors which were found to have 

correlation with hypertension include calorie intake, number of meals per day, lack of physical activity in the present 

study. 
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Introduction 

The World Health Organization (WHO) describes 

overweight obesity and hypertension as one of today’s 

most important public health problems, which is 

escalating as a global epidemic [1]. It is also 

increasingly recognized as a significant problem in 

developing countries and countries undergoing 

economic transition [2]. The importance of 

hypertension in the pediatric population has not been as 

well appreciated as in adults. Children with elevated 

blood pressure (BP) can develop target organ damage 

[3], and they are also at increased risk of cardiovascular 

disease in adulthood [4]. Consequently, detection and 

management of elevated BP at an early age may be an 

important means for limiting the disease burden due to 

hypertension [5]. The prevalence of hypertension  
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among children in several recently conducted studies in 

Western countries ranged from 7 to 19% [6]. However, 

few studies have been conducted in children in 

developing countries.  

 

A study of blood pressure levels among primary school 

students in Kuwait found that the overall prevalence of 

hypertension was 5.1%, 3.6% among school children in 

Jordan [7], and 4.30% among preparatory school 

children in Alexandria [8]. 

 

The prevalence of childhood obesity has increased 

markedly over the last 2 decades [9]. This increase is 

associated with an increase in hypertension rates which 

could lead to atherosclerotic disease in adulthood [6,10] 

 

Primary hypertension in children has become 

increasingly common in association with other 
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cardiovascular risk factors that include being 

overweight, insulin resistance, and dyslipidemia [6]. 

 

Many studies have shown that increased blood pressure 

is associated with being overweight in children and 

adolescents of Western countries [6,11,12]. 

 

However, few data are available in non-Western 

countries and in non-Caucasian populations [13,14,15].  

 

Previous studies [16-18] reported ethnic variation in the 

relationship of overweight/obesity and change in blood 

pressure, and this ethnic variations could be either 

genetic or environmental or both.  

 

Thus, the aims of the present study were to estimate the 

prevalence of hypertension, and obesity & to investigate 

the relationship between BP and different body 

parameters. 

 

Though several studies have been conducted from 

different parts of our country to evaluate the prevalence 

of obesity and hypertension, very few studies have been 

done from central part of India.  

 

So we planned a school based observational study to 

detect the prevalence of obesity and hypertension 

among adolescents of Ujjain city.   

Materials and Methods 

Study subjects: School going mid adolescent boys and 

girls of age group 14-16 yrs from government and 

private schools of Ujjain city. 

 

1. Inclusion criteria. 

a. Age group 14-16 yrs. 

b. The students and the school administration 

should give written consent. 

 

2. Exclusion criteria 

a. The students having systemic illnesses. 

b. The students having congenital malformations. 

 

3. Sample Size 

a. 1000 students.  

b. 466 from private schools. 

c. 534 from government schools. 

 

4. Material used  

a. Weighing machine 

b. Measuring tape (metallic) 

c. Sphygmomanometer (Manual) 

 

5. Method: A pre designed questionnaire / proforma 

including information regarding demographic details 

(name, age, gender, address, religion, parental 

education, parental occupation), family history of 

chronic diseases (Hypertension, diabetes mellitus, 

ischemic heart disease, cerebro-vascular accidents and 

other chronic illness if any), dietary habits & pattern of 

eating (e.g.-eating of junk food, habits of snaking, 

eating in front TV etc.) and level of physical activity 

etc. 

 

6. Sampling: The current study was conducted in three 

government and four private schools of Ujjain city of 

Madhya Pradesh. School was used as the main 

sampling unit task. Of all the schools in the region, 

three government and four private schools were 

randomly selected. 

 

A total sample of 1000 children (466 from government 

and 534 from private school), volunteered to participate 

in the study were included in study. Children’s parents 

or guardians were fully informed about the objectives 

and methods of the study and signed a consent form.  

 

The study protocol was approved by the Ethical 

committee of R.D Gardi Medical College and the 

school management 

 

7. Measurement technique: BP was measured using 

the standardized mercury sphygmomanometer with 

manually inflated cuff of suitable size and a 

stethoscope. It was measured on the right arm after the 

child was sitting quietly for 5 minutes to relieve 

anxiety, and seated with his or her back supported, feet 

on the floor, right arm supported, and cubital fossa at 

heart level of left arm.  

 

Two readings were obtained at a 2-min. interval, and 

the average was recorded. A third reading was taken 

when BP was found elevated and then average was 

taken. The mean of three values of blood pressure were 

measured and corrected for age and sex in the form of 

centile bands and compared with US National 

Childhood Blood Pressure standards [19]. The blood 

pressure percentiles were determined accordingly:  

1. When the BP was greater than the 90th percentile 

for age, gender, and height.  

2. If BP was greater than the 95th percentile, BP was 

staged to stage I (95th percentile to the 99th 

percentile plus 5mmHg). 
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3. If B.P was greater than >99th percentile plus 5 

mmHg it was labeled as stage 2  [19] 

4. Average SBP or BP levels that are greater than or 

equal to the 90th percentile, but less than the 95th 

percentile, had been designated as “high normal” 

and were considered to be an indication of 

heightened risk for developing hypertension. 

 

8.  Data collection: Study period extended from 

October 2009 to June 2011.  

 

Anthropometric measurements 

a) Weight was measured using a spring balance 

with an accuracy of ± 50 g. Subjects were 

weighed without shoes. 

b) Height was also measured to the nearest 0.1cm 

with the use of measurement scale put against 

the wall. Height was measured without shoes 

and with children keeping their shoulders in a 

relaxed position, their arms hanging freely and 

their head aligned in Frankfurt plane. 

c) BMI was calculated by dividing weight (kg) 

by height squared (m2).  

Formula:-Weight (kg) ÷ height (m2). 

 

Participants were classified as ‘underweight’, ‘normal’, 

‘overweight’ and ‘obese’, according to the  WHO  age- 

and sex-specific BMI cutoff points [20]. 

Results 

Table- 1: shows Age and gender wise distribution of study subjects in government and private schools 

 
Table- 2: Mean ±SD of Mean BP of students of government and private school 
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The above table shows that average mean B.P is higher in private schools than in government schools with a significant p 

value by independent t test in 14 yr and 16 yr age group which is statistically significant according to independent t test 

In 15 yr age group the values are more or less similar. B.P increases with age in males. 

 

Table- 3.1: Prevalence of systolic hypertension in study group 

 

Above table shows prevalence of systolic pre-hypertension and hypertension students in government and private schools 

 

Table 3.2 Prevalence of diastolic hypertension in study group 

 

Above table shows distribution of diastolic pre-hypertension and hypertension students in government and private 

schools 

Table 4.1 Mean S.B.P. in the normal and overweight group 
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The above tables show that mean systolic B.P is higher  in obese students than normal weight students in 14 , 15 & 16 

years of age group, with statistically significant p value=0, by independent t test.  

 

Table- 4.2: Mean D.B.P.  in the normal and overweight group 

 

The above tables are showing that mean diastolic B.P is higher  in obese students than normal weighted students of 14 , 

15 & 16 years of age group,  with statistically significant p value<0.05 by independent t test 

Table- 5.1: Prevalence of Systolic hypertension among school adolescents in relation to different parameters of obesity 
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Above table shows prevalence of systolic hypertension in obese students according to different parameters of obesity 

(statistically significant, p<0.05). 

 

Table-5.2: Prevalence of Diastolic hypertension among school adolescents in relation to different parameters of 

obesity 

Above table shows prevalence of diastolic hypertension in obese students according to different parameters of obesity 

(statistically significant, p=<0.05). 

 

Table- 6:  Prevalence of Systolic hypertension in the study group in relation to health behavior 
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Discussion 

Distribution of students in government and private 

schools. 

Table 1 Shows age and gender wise distribution of 

study sample in government and private schools.  

There were total 272 boys and 194 girls in the age 

group of 14-16 years in government school as opposed 

to 294 boys and 240 girls in private school.  

Of the 272 boys there were 103 (37.87%) boys of 14 

years age group, 101 (37.13 %) of 15 years age group 

and 68 (25 %) of 16 years age group.  

Among the girls 57 (29.38%), 70 (36.08%), 67 

(34.54%) were of age group 14, 15, 16 years 

respectively.  

In private schools 97 (33%), 114 (38.78%), 83 

(28.23%) boys comprised of study sample in 14, 15, 16 

years age group respectively as compared to 85 

(35.42%), 70 (29.17%), 85 (35.42%) girls. 

 

Prevalence of pre-hypertension and hypertension 

and its comparison according to age, gender, obesity 

and school. 

In the study age specific mean BP is higher among the 

private school students than in government school 

students with a significant p value in 14 yr and 16 yr 

age group with is stated in Table 2.  

While the mean BP was more or less similar in 15 year 

age group in both government and private school.  

Mean B.P is higher in 16 year age group as the mean 

height was also higher in this age group, and height is 

directly proportional to the blood pressure. The blood 

pressure values increased with age and in boys [21].  

 

In our study the prevalence of pre-hypertension was 

almost equal in government and private schools (7.5% 

and 6.2%)(Table 3.1).  

 

Similar observation was found by Fernando Antonio de 

Almeida et al [22] (15.8% in government and 16.9% in 

private). 8.1% of boys and 6.7% of girls of government 

school showed pre-hypertension as compared to 4.8% 

of boys and 7.9% girls in private schools.  

 

This shows that prevalence of hypertension was more 

among girls in private schools, which is found to be 

similar with Fernando Antonio de Almeida et al [22] 

study.  

 

The prevalence of systolic hypertension was  8.5% and 

7.9% in government and private schools respectively, 

which is almost equal and is statistically significant 

(p=0.00). 

 

Whereas 5.9% boys and 12.4% of girls in government 

as compared to 7.8%  boys and 7.9 % girls  in private 

schools showed systolic hypertension.  

 

The prevalence of Systolic hypertension among boys 

and girls is almost equal in private schools. In 
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government school prevalence was higher in girls 

which is statistically significant (p=<0.05).  

 

This was also seen in the study by PD Angelopoulos et 

al [23], Manuraj et al [24].   

 

The observations found in the study by Israeli E et al 

[25] showed that gender difference is present and girls 

are found to be more hypertensive. In Salma B galal et 

al [26] study no difference was present in prevalence of 

hypertension regarding both the sexes.   

 

Fernando Antonio de Almeida et al [22] observed there 

was no difference in prevalence of hypertension in 

government and private schools. More studies are 

required to understand the factors related to prevalence 

of hypertension in both sexes. 

 

The prevalence of diastolic pre-hypertension and 

hypertension 5.1% of boys and 4.1% of girls showed 

diastolic pre-hypertension in government schools, while 

4.4% of boys and 4.6% of girls showed diastolic pre-

hypertension in private schools. (Table 3.2). 

 

Prevalence of Diastolic Hypertension among boys is 

similar in private schools 4% and 4.1% in government 

schools respectively, While 2.5% girls showed diastolic 

hypertension in private schools and none in government 

(p=0.03).  

 

The prevalence of diastolic hypertension is higher in 

private than government (3.8% >2.7%) which was 

similar to PD Angelopoulos et al[23](16.8 % >15.9%), 

although the prevalence was lower in our study.  

 

In our study more boys were found to be hypertensive 

than girls in both government and private schools, 

contrary to Salma B galal et al [26] study who found 

equal prevalence. More studies are required to 

understand the difference of observation in our study 

with Salma et al [26]. 

 

Correlation of obesity and hypertension 

The systolic B.P was found to be higher  in obese 

students than normal weight students in14 , 15 & 16 

years of age group,  with statistically significant p 

value=0, by independent t test(Table 4.1).  

 

Our findings are similar to the findings of Manu et al 

[24]. Our study shows that in 15 year age group obese 

children have higher systolic B.P than non obese. There 

is a positive correlation between obesity and mean 

systolic hypertension as shown by our study Manuraj et 

al [24]. 

 

Similarly  mean diastolic B.P was higher  in obese 

students than non obese students in 14 , 15 & 16 years 

of age group,  with statistically significant p value=0, 

by independent t test as shown in (Table 4.2).  

 

Our findings are similar of the findings to the Manu et 

al [24]. There is a positive correlation between obesity 

and mean diastolic hypertension as shown by our study. 

 

Table 5.1 shows the correlation between systolic 

hypertension in government and private school students 

with different parameters of obesity. 51.3% of  obese 

students (according to BMI)  in government schools and 

35.4% in private schools were having systolic 

hypertension  which was significantly higher (p=0.00) 

than  students with systolic hypertension of government 

and private schools of normal weight groups 12.8%  

and 11.1% respectively.  

 

In relation to WHR where 45.9% of obese students in 

private and 5.5% in government were having systolic 

hypertension which was higher than 11.7% of private 

students with hypertension but were of normal weight 

group, (p<0.05).  

 

In relation to WHtR similar observations was found, 

62.9%  obese students of government school and 53.1 

% of private were having systolic hypertension which 

was higher than normal weight group students with 

systolic hypertension of government (12.4%) and 

private (11.5%) schools , (p=0.00).  

 

Prevalence of hypertension in the obese students 

according to the BMI is more than according to WHR 

and WHtR in our study similarly observed by Mostafa 

et al [27].  

 

But the prevalence of hypertension was same according 

to WHR and WHtR in our study. 

 

Table 5.2 shows the correlation between diastolic 

hypertension in government and private schools 

students with different parameters of obesity. 2.5% of  

obese students (according to BMI)  in government 

schools and 15.4% in private schools were having 

systolic hypertension  which was significantly higher 

(p=0.00) than  students with systolic hypertension of 

government and private schools of normal weight 

groups 7.5%  and 6.8% respectively.  
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The values are statistically significant (p=0.012) χ2 test. 

There were no obese students according WHR,WHtR 

who were hypertensive in government schools. 

 

In private school students 13.5% obese children 

(according to WHR) and 9.4% (according to WHtR) 

were having diastolic hypertension, which was much 

higher than students of normal weight group according 

to WHR and WHtR (7.4% and 7.8%) with diastolic 

hypertension respectively, values were statistically 

significant (p=0.04) it correlates diastolic hypertension 

with central obesity which is also found by Mostafa et 

al [27] in his study. 

 

The WHtR of all 33 students with diastolic 

hypertension were normal in government school, while 

3(7.1%) out of 42 students were obese according to 

WHtR in private schools. But data was not statistically 

significant.  

 

Behavioral risk factors associated with systolic and 

diastolic hypertension. 

 

Table 6 shows effects of health behavior over systolic 

hypertension like: Calorie intake- regarding calorie 

intake of 391 governments students 212 (54.2%) were 

taking excess calorie but were non hypertensive as 

compared to 346 (75.4%) out of 459 non obese children 

consuming excess calorie of private school.  

 

Out 75 students with systolic hypertension children in 

government schools 41 (54.7%) (p=0.15) were taking 

excess calorie while 34(45.3 %) were taking normal or 

below normal calorie.  

 

Similarly in private schools out of 75 hypertensive 

students 49 (65.3%) (p=0.06) were consuming excess 

calorie and 26 (34.7%) were taking   normal or below 

normal calorie. In both the cases values were 

statistically insignificant by χ2 test with OR = 0.70, 95% 

CI=0.426-1.150 in government schools which is less 

than private which was OR=0.615, 95% CI=0.366-

1.036.   

 

Therefore it can be said that there is  no correlation of 

high calorie and hypertension and is  similar to the 

findings of PD Angelopoulos et al [23], but the  

prevalence of systolic hypertension is more in private 

schools as other factors also play important role in the 

same. 

Conclusions 

1. The overall prevalence of pre-hypertension and 

hypertension children in our study is 6.8% and 8.2% 

respectively, where as worldwide prevalence of 

hypertension is 7% to 19%. 

 

2. The prevalence of systolic pre-hypertension and 

systolic hypertension in children of government   

schools (14-16 yrs) was 7.5% and 8.5% respectively. 

 

3. The prevalence of systolic pre-hypertension and 

systolic hypertension in children of private schools (14-

16 yrs) was 6.1 % and 7.8% respectively. 

 

4. The prevalence of systolic hypertension in boys was 

higher in private schools as compared to government 

(7.8%>5.9%). Girls were more hypertensive in 

government as compared to private (12.4%>7.9%). 

 

5. The overall prevalence of diastolic hypertension in 

boys was more or less equal in private and government 

schools (4.1%≈4.0%). Girls were more hypertensive in 

government as compared to private (2.5%>0%). 

 

6. A significant positive correlation is seen between 

obesity and hypertension.  

 

7. Out of the various factors which were studied, total 

calorie intake was significantly correlated with 

prevalence of hypertension was:  

 

8. Our study could have been more specific if we could 

have included the amount of salt intake and 

consumption of junk food per day causing hypertension. 

 

9. There was significant correlation found between 

children who were obese according to BMI, WHR, 

WHtR and were having systolic or diastolic 

hypertension. 

 

10. As our study is the only study done to understand 

prevalence of  hypertension in adolescents of Ujjain 

city, we cannot predict whether the prevalence is 

increasing or not. 
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