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I. INTRODUCTION 

 

Raised blood pressure a silent and an invisible killer. 
[1]

 It 

is also a strong predictor of cardiovascular cerebro vascular 

and renal disease. 
[2-3]

The raised pressure specifically 

hypertension (BP above 140/90 mmHg) is also responsible for 

high mortality in countries like India, Taiwan and Japan. 
[5]

 In 

today’s world, great numbers of paediatric patients’ are 

Abstract:  

Introduction: Raised blood pressure is associated with Cardiovascular disease, and a major health issue among 

school going children and adolescents. Early stage screening is required to prevent the emergence of complications in 

adulthood. With globalization adolescents are exposed to lifestyle modification, which includes less indulgence in physical 

activity and high involvement in unhealthy food habits, which leads them into obesity. Hence, early diagnosis of raised 

blood pressure is mandatory for prevention and treatment. 

Objectives:  the present study was done with the objectives to find out the relationship between physical fitness and 

systolic blood pressure and diastolic blood pressure of Obese and Non Obese adolescents 

Methods: A status study was done under purposive sampling which included 150 (75 Obese and 75 Non-Obese) 

school going adolescents aged 15 years of Delhi, India. Permission from head of institutions and parents and a filled 

consent form from students was taken before the study. Anthropometric measurements with blood pressure were taken 

from each participant. Mean calculation of Blood pressure from three readings with the 30 minutes’ rest time was 

calculated. 600 yards walk/run test was conducted to check the physical fitness. Participants were encouraged to be 

comfortable and complete the test either by walking or by running. The Pearson’s product moment correlation was 

determined to assess the relationship between physical fitness and systolic blood pressure and diastolic blood pressure of 

Obese and Non Obese adolescents. 

Results: The non-obese boys had no sign of systolic pre-hypertension, but showed 5.33% systolic hypertension and 

diastolic pre hypertension was 10.66% but no diastolic hypertension whereas obese boys had 29.33% systolic pre 

hypertension and 31.66% systolic hypertension while showed 24% pre diastolic hypertension and 16% diastolic 

hypertension. Significant correlation was found between physical fitness and systolic blood pressure 0.932, diastolic blood 

pressure 0.308 (p>0.05) of non-obese boys and physical fitness and systolic blood pressure 0.313 (p>0.01), diastolic blood 

pressure 0.406 (p>0.05) of obese boys. Height percentile, age and gender specifications for Systolic blood pressure and 

diastolic blood pressure were taken as per the reference charts given by fourth report on the diagnosis, evaluation, and 

treatment of high blood pressure in children and adolescents (2004).Strong and Positive correlation was also found 

between body mass index and blood pressure variants in non-obese and obese adolescents. 

Conclusions& Recommendations: Early stage diagnosis and treatment are essential for raised blood pressure in 

adolescents. 
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diagnosed with hypertension, particularly obese children, and 

childhood hypertension is a significant risk factor for the 

development of cardiovascular disease in adulthood. 
[6-7]

 the 

various reasons include high sodium and low potassium foods, 

caffeinated and alcohol beverages, high mental stress, less 

physical activity and sleep. 
[7-8]

Early stage screening of blood 

pressure of adolescents in schools can help in reducing its 

harmful effects. Less physical activity and high body mass 

index were the major determinants of Hypertension among the 

urban school adolescents,
 

Elevated blood pressure was 

diagnosed in overweight and obese children and 

adolescents,
[10]

 the association was found between high 

systolic blood pressure, high diastolic blood pressure and body 

mass index in 10 – 13 years of overweight rural South African 

children. Systolic blood pressure and diastolic blood pressure 

were positively correlated with height, weight, waist 

circumference, fat percentage and body mass index.
[11]

 So, a 

thoughtful attempt was undertaken with the objectives of (i) 

finding a relationship between physical fitness and systolic 

blood pressure and diastolic blood pressure (ii) relationship 

between body mass index and systolic blood pressure and 

diastolic pressure. 

 

 

II. METHOD 

 

SELECTION OF SUBJECTS: Status study conducted 

with purposive sampling on private school going adolescents 

(N=150) aged 15 years of urban areas of Delhi, India. 

Informed consent: Permission from head of institutions 

and parents and a filled consent forms from all 150 

participants taken. The inclusion criteria were those who 

consented and were healthy. The exclusion criteria for those 

who did not consent or were unhealthy reported. 

Selection of Variables: The blood pressure and fitness 

selected as the variables for the study and measured as per 

standard procedures of measurement.  
Administration of the test: The calibrated digital weighing 

machine (WS593, 2014), stadiometer (WS700, 2014), steel 

measuring tape (WS024, 2014) was used for weight (kg), 

height (cm) and waist circumference (cm) respectively with 

barefoot and lightest clothing on. BMI (weight (kg)/height 

(m
2
) standard classification values were taken as underweight, 

normal weight, overweight, or obese 
[14-15].  

The collected data 

was applied the descriptive statistics and correlation. The level 

of significance was set at .05 level to draw conclusions. 

Automatic digital blood pressure instrument (Omron 

HEM757)used and participant were instructed not to consume 

any eatables, drugs or caffeinated drink and avoid any exercise 

at least 30 minutes before and be relaxed while giving their 

blood pressure readings. The chair adjusted as per the sitting 

height of the participants to make sure the cuff is parallel to 

the heart and it wrapped in the left arm approximately one-half 

inch above the elbow. Mean of three blood pressure readings 

with the interval of 30 minutes recorded for statistical 

analysis. 

 

 

 

 

III. RESULTS 

 

The relationship between physical fitness and Systolic 

blood pressure and diastolic blood pressure of obese and non-

obese adolescents was analysed by calculating Pearson’s 

product-moment correlation.
[14]

Mean and Standard deviation 

were also analysed using SPSS 16.0 version. 

Table 1 shows the men & Standard Deviation of the 

subjects (N=1500 and the Obese boys (N=75) ND NON 

Obese Boys (N=75). Table: 2 shows the blood pressure 

categories according to systolic & diastolic blood pressure 

n=150 and the Obese boys (N=75) ND NON Obese Boys 

(N=75). Table: 3 shows the blood pressure categories 

according to systolic & diastolic blood pressure of non-obese 

& obese boys. Table: 4 shows the Correlation of Physical 

fitness with systolic blood pressure and diastolic blood 

Pressure of Non-Obese & Obese Boys. Table: 5 shows 

Correlation of Body mass index with Systolic Blood pressure 

and Diastolic Blood Pressure of Non-Obese boys and Obese 

Boys. Table: 6 shows Correlation of Systolic Blood pressure 

with Diastolic Blood Pressure of Non-Obese boys and Obese 

Boys. Table: 6 shows the correlation of Systolic Blood 

pressure with Diastolic Blood Pressure of Non-Obese boys 

and Obese Boys. Table:7 shows Physical fitness 600yards 

walk/run test- time (minimum to maximum range) taken by 

the Non-Obese and Obese boys. 
Variables All Subjects 

(N=150) 

 

 

Non-obese 
Participants 

(N=75) 

 

Obese 
Participants 

(N=75) 

 

 Mean S. D Mean S.D Mean S.D 

Age (years) 15.5  15.5  15.5  

Height (cm) 165.66 8.59 169.6 6.56 161.62 8.52 

Weight (m) 72.1 13.33 62.8 9.30 82.3 8.93 

Body mass 
index (kg/m2) 

26.43 5.30 21.74 2.30 31.48 1.78 

Physical 

fitness (sec.) 

5.16 1.56 3.90 0.65

1 

6.64 1.11 

Systolic blood 
pressure 

(mmHg) 

127.8 12.01 121.77 10.3
5 

77.96 10.32 

Diastolic blood 

pressure 
(mmHg) 

82.18 11.22 133.96 9.31 86.41 11.43 

Table 1: Descriptive Characteristics of Subjects (Mean and 

Standard Deviation) n=150 
Blood 

pressure 

category 

Systolic Blood Pressure Diastolic Blood Pressure 

 Boys 

Participants 

Percentage Boys 

Participants 

Percentage 

Normotension 98 65.33% 122 81.33% 

Pre-

hypertension 

22 14.66% 26 17.33% 

Stage 1 
(hypertension) 

20 13.33% 9 6% 

Stage 2 

(hypertension) 

10 6.66% 3 2% 

Table 2: Blood pressure categories according to systolic & 

diastolic blood pressure n=150 
BP category Systolic Blood Pressure 

n=75 
Diastolic Blood Pressure 

n=75 

 (Non-obese) (Obese) (Non-obese) (Obese) 

Normo 

tension 

71 (94.66%) 27 (36%) 67 (89.33%) 45 (60%) 

Pre-

hypertension 

None 22 (29.33%) 8 (10.66%) 18 (24%) 
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Stage 1 

(hypertension) 

1 (1.33%) 19 (25.33%) None 9 (12%) 

Stage 2 
(hypertension) 

3 (4%) 7 (9.33%) None 3 (4%) 

Table 3: Blood pressure categories according to systolic & 

diastolic blood pressure of non-obese & obese boys 

Blood pressure 

Variants 

Physical Fitness 

of Non-Obese 

Boys (n=75) 

Physical Fitness 

of Obese Boys 

(n=75) 

Systolic Blood 

Pressure 

0.932* 0.313** 

Diastolic Blood 

Pressure 

0.308* 0.406* 

**. Correlation is significant at (p < 0.01) level of confidence 

(2-tailed). 

*Correlation is significant at(p < 0.05) level of confidence (2-

tailed) 

Table 4: Correlation of Physical fitness with systolic blood 

pressure and diastolic blood Pressure of Non-Obese & Obese 

Boys 

Blood pressure 

Variants 

BMI of non-

obese boys n=75 

BMI of obese 

boys n=75 

Systolic Blood 

Pressure 

0.829* 0.355** 

Diastolic Blood 

Pressure 

0.900* 0.626* 

**. Correlation is significant at (p < 0.01) level of confidence 

(2-tailed). 

*Correlation is significant at (p < 0.05) level of confidence (2-

tailed) 

Table 5: Correlation of Body mass index with Systolic Blood 

pressure and Diastolic Blood Pressure of Non-Obese boys and 

Obese Boys 

Systolic Blood Pressure with Diastolic Blood 

Pressure Non-Obese boys 

0.498** 

Systolic Blood Pressure with Diastolic Blood 

Pressure Obese boys 

0.240* 

**. Correlation is significant at (p < 0.01) level of confidence 

(2-tailed). 

*Correlation is significant at (p < 0.05) level of confidence (2-

tailed) 

Table 6: Correlation of Systolic Blood pressure with Diastolic 

Blood Pressure of Non-Obese boys and Obese Boys 

Body mass index 

category 

 Physical fitness (600yards 

Walk/run test timings) 

Non-Obese boys 3minutes -  5minutes 47 seconds 

Obese boys 4minutes 42seconds-9minutes 

33seconds 

Table 7: Physical fitness 600yards walk/run test- time 

(minimum to maximum range) taken by the Non-Obese and 

Obese boys 

Table 1 The mean age ± 16 years, Height (169.69cm), 

Weight (62.8kg), body mass Index (21.74kg/m
2
), systolic 

blood pressure (121.77mmHg), diastolic blood pressure 

(77.96mmHg) and physical fitness test (3minutes 90 sec). 

Standard deviation of Height (6.56cm), Weight (9.30kg), 

Body mass Index (2.306kg/m
2
), systolic blood pressure 

(10.35mmHg), diastolic blood pressure (9.31mmHg) and 

physical fitness test (0.651sec) of non-obese adolescents and 

the Mean age ± 16 years, Height (161.62cm), Weight 

(82.3kg), body mass Index (31.48kg/m
2
), systolic blood 

pressure (133.96mmHg), diastolic blood pressure 

(86.41mmHg) and physical fitness test (6minutes 42 sec). 

Standard deviation of Height (8.52cm), Weight (8.93kg), 

Body mass Index (1.78kg/m
2
), systolic blood pressure 

(10.32mmHg), diastolic blood pressure (11.43mmHg) and 

physical fitness test (1.11sec) of obese adolescents recorded. 

Table 2 divides all participants (150) into systolic blood 

pressure’s category, normative 98 (65%), pre-hypertensive 22 

(14.66%), stage-1 hypertensive 20 (13.33%) and stage-2 

hypertensive 10 (6.66%) and diastolic blood pressure’s 

category, normative 122 (81.33%), pre-hypertensive 26 

(17.33%), stage-1 hypertensive 9 (6%) and stage-2 

hypertensive 3 (2%). 

Table 3 explains the number of non-obese boys in systolic 

blood pressure, (normotension - 71), (pre-hypertension- none), 

(stage 1 hypertension- 1) and (stage 2 hypertension- 3) in 

obese boys systolic blood pressure was, (normotension- 27), 

(pre-hypertension- 22), (stage 1 hypertension- 19) and (stage 2 

hypertension- 7). The readings of diastolic blood pressure of 

non-obese boys were (normotension- 67), (pre-hypertension- 

8), (stage 1 hypertension- none) and (stage 2 hypertension- 

none) in obese boys the readings came out to be 

(normotension- 45), (pre-hypertension- 18), (stage 1 

hypertension- 9) and (stage 2 hypertension- 3). 

Table 4 shows the Pearson’s product-moment correlation 

between physical fitness with systolic blood pressure of non-

obese boys, positively correlated: (r = 0.932)and physical 

fitness with diastolic blood pressure of non-obese boys. The 

positive correlation (r = 308) at (p < 0.05) whereas correlation 

between physical fitness with systolic blood pressure of obese 

boys, positively correlated: (r = 313) at (p < 0.01) and diastolic 

blood Pressure of obese boys, which also found positively 

correlated: (r = 406) at (p < 0.05)  

Table 5 explains the Pearson’s product-moment 

correlation between body mass index with systolic blood 

pressure of non-obese boys, positively correlated: (r = 0.829) 

and body mass index with diastolic blood pressure of non-

obese boys. Positive correlation: (r = 900) at (p < 0.05) 

whereas correlation between body mass index with systolic 

blood pressure of obese boys, positively correlated: (r = 355) 

at (p < 0.01) and diastolic blood Pressure of obese boys, which 

also found positively correlated: (r = 626) at (p < 0.05)  

Table 6 explains the Pearson’s product-moment 

correlation between Systolic Blood pressure with Diastolic 

Blood Pressure of non-obese boys which positively correlated: 

(r = 0.488) at (p < 0.01) and Systolic Blood pressure with 

Diastolic Blood Pressure of obese boys which positively 

correlated: (r = 0.220) at (p < 0.05)  

Table 7summarizes the total time taken in completion of 

Physical fitness 600yards walk/run test (minimum to 

maximum range) by each of the category of boys as per Body 

mass index. The prevalence of normal weight category 

participants was 50% performed the physical fitness test in 

(3minutes - 5minutes 47 seconds), and obese 50% category of 

participants given the physical fitness score was (4minutes 

42seconds - 9minutes 33seconds). 
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IV. DISCUSSION 

 

The study found that physical fitness positively correlated 

with the systolic blood pressure and diastolic blood pressure in 

non-obese and obese adolescent boys. Results are similar to 

the study done with Californian adolescents that revealed 

physical fitness and systolic blood pressure significantly 

correlate in adolescents of both sexes. 
 
A study on Gujrati 

adolescent boys showed a significant correlation of systolic 

blood pressure with physical fitness in terms of predicted VO2 

max whereas physical fitness in terms of predicted VO2max 

negatively correlated with systolic and diastolic blood pressure 

in adolescent boys from Maharashtra. . 

In the present study, the result showed a significant 

correlation between the blood pressure variants and body mass 

index, the finding is consistent with the other studies done in 

India. Low BMIs children were less hypertensive and a 

significant association noted between high diastolic blood 

pressure and high BMI in South African children
. [3]

 BMI was 

found an independent predictor for systolic blood pressure in 

Delhi adolescents
[17]

 systolic and diastolic blood pressure 

positively correlated with BMI in Delhi school going 

adolescents 
[11]

 BMI and hypertension in obese adolescents 

significantly correlated for Chennai Urban school children.
[9]

 

The non-obese boys had low systolic and diastolic 

hypertension as compared to their obese counterparts. Out of 

the total 150 boys, there were 75 (50%) non-obese boys and 

75 (50%) obese boys. Out of 75 non-obese boys 71 (94.66%) 

had normal pressure, and 4(5.33%) systolic hypertension 

while in diastolic blood pressure category 67 (89.33%) had 

normal blood pressure 8 (10.66%) pre-hypertension, but there 

were no boy who had diastolic hypertension. Studies in recent 

times showed a strong association of high blood pressure with 

obesity indicate that both hypertension and pre hypertension 

are becoming a significant health issue in the young. 
[19-20]

In 

the present study out of 75 obese boys, 27 (36%) had normal 

systolic pressure, 22 (29.33%) pre-hypertension and 26 

(34.66%) had systolic hypertension whereas 45 (60%) were 

found to have normal diastolic pressure, 18 (24%) were pre-

hypertensive and 12(16%) had diastolic hypertension.  

 

 

V. CONCLUSION 

 

It was raised blood pressure has negative effect on 

physical fitness. Early diagnosis of raised blood pressure is 

mandatory for prevention and treatment. 

High body mass index is directly associated with high 

systolic and diastolic blood pressure. 

 

 

VI. RECOMMENDATIONS 

 

A daily-based physical activity class should be a part of 

school curriculum for adolescent which will be helpful in 

maintaining and improving vascular function and will benefit 

the obese children in reducing blood pressure. 

A time-to-time measurement of blood pressure as part of 

physical examinations of schoolchildren can be taken and a 

systematic record also be kept for future reference for the 

same.  

The effect of obesity on blood pressure be detected in 

early years of life and proper treatment can be followed up 

with the concern physician. 

Parents can be made aware of the increasing risk of raised 

blood pressure so that they can inculcate good and healthy 

food habits in their wards. 
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