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INTRODUCTION

Childhood obesity is a growing health problem globally at-
taining rampant magnitudes equally in developed and de-
veloping nations.1, 2In India, the prevalence of overall over-
weight and obesity has been significantly increased from 
16.3% in 2001-2005 to 19.3% in 2016.3 Moreover, north In-
dia (setting of our study) is more affected by childhood obe-
sity compared to South India.3Alarmingly, the main appre-
hension with childhood obesity is that 80% of overweight/
obese adolescents later turn into the overweight/obese adults 
and those individuals later demonstrate higher mortality rate 
because of Cardio Vascular Disease (CVD’s) and digestive 
ailments in later age.5Furthermore, overweight/obese ado-
lescents have a higher risk of getting asthma at a small age, 
moreover, there is a higher likelihood of fractures, mortality 
due to traumatic hurts as compared to non-obese adolescents 
and exhibiting a weak cardio-respiratory fitness in earlier 
age.6, 7

Because of this, various parameters are required to be 
regularly considered to examine overweight in youngsters 
including BMI, physical activity levels and physical fit-
ness components. Though body mass index is frequently 
utilized as a functional parameter of complete adiposity in 
adolescents,8 it appears that body mass index has various 
confines in examining the occurrence of adiposity, body 
composition and fat proportion specific to age and gen-
der.9 Contrarily, physical activity levels and physical fit-
ness levels are considered as the major predictors of core 
adiposity and CVD risk factors contributing to elevated 
levels of plasma lipids and lipoprotein in adolescents.9 
Considering this, we led this study to examine the rela-
tionship of overweight and obesity with physical activity 
level and physical fitness components of male adoles-
cents. 
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ABSTRACT
Aim: To examine the relationship of physical activity levels and physical fitness components with overweight and obesity in 
adolescent boys. 
Method: We recruited 332 school going boys of age 13-18 years as subjects. The subjects filled a validated questionnaire: 
Physical Activity Questionnaire-A (PAQ-A) to report their physical activity levels. They were further subjected to the testing of 
their physical fitness components including speed, explosive power, flexibility, agility, endurance, coordination, balance, handgrip 
strength and reaction time. The relationship between these variables and overweight and obesity were examined by applying 
the Point-biserial correlation test. 
Results: The prevalence of overweight and obesity was 5.42% and 1.51% respectively. Significant correlations were found be-
tween the body mass index (BMI) status of adolescent boys and their physical activity levels and overall physical fitness status. 
Conclusion: Overweight and obese adolescent boys had inferior levels of physical activity and physical fitness profile than the 
non-overweight and obese boys.
Key Words: PAQ, Body mass index, Speed, Flexibility, Endurance, Agility
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METHODS

Subjects
The study participants were selected from different schools 
of District Amritsar of Punjab, India. The study participants 
were 332 males adolescents of age ranged from 13-18 years. 
The conventional approach of sampling was followed to lo-
cate the participants. 

Data collection 

Physical Activity levels 
A self-administered questionnaire PAQ-A was used to assess 
the levels of physical activity.10 It is appropriate for adminis-
tration on 13 to 19-year-olds. It consists of 8 items that pro-
vide physical activity data of the last seven days. Each item 
was scored on a 5-point scale. 

Physical Fitness Components 
All the physical fitness components along with their purpose 
and respective tests are mentioned in table 1. 

Overweight and Obesity 
The body mass index (BMI) was calculated by dividing the 
weight in kilograms by height meter squared. The following 
cut-offs were used to estimate the body mass index is given 
in table 2: 

Statistical Analysis
The descriptive figures of the parameters Physical Activ-
ity Level and Physical Fitness components were presented 
as mean, standard deviation and minimum and maximum 
values. Since the dependent variable overweight/obese 
was categorical, its relationship with the number of in-
dependent variables was examined by running Pearson’s 
Point-biserial correlation. The significance level was at 
0.05. All the analyses were performed on IBM SPSS ver-
sion-21.

Ethical approval and consent: The study was ethically ap-
proved by the Department of Physical Education (T), Guru 
Nanak Dev University, Amritsar. The informed consent was 
taken from all the participants before data collection.

Table 1: Testing of Physical fitness components
Variable Test Purpose Unit of  

measurement

Speed 30-meter dash To test the 
quickness of 
limbs

Seconds 

Explosive 
Power

Standing Broad 
Jump

To test the 
explosive leg 
strength

Meters 

Variable Test Purpose Unit of  
measurement

Flexibility Sit and reach 
test

To measure 
the range 
of motion 
around the 
joints

Centimeters

Agility Shuttle run (4 
X 10 meters)

To measure 
the ability 
to move and 
change direc-
tions speedily  

Seconds 

Endurance 600-meter run/
walk

To measure 
the fitness of 
the cardio-
respiratory 
system

Seconds

Coordina-
tion

Alternate wall 
toss test

To test the 
neuromuscu-
lar coordina-
tion

Highest number 
of catches 

Balance Stork stand test To test the 
balancing 
ability  

Seconds 

Handgrip 
Strength 

Dynamometer 
test

To test the 
strength of 
handgrip

Kilograms 

Reaction 
Time

Ruler drop test To test the 
eye-hand 
coordination

Meters (using 
the equation:
t = Sqrt(2d/g)

Table 2: Weight categories and their BMI cut offs
BMI Weight category

<18.5 Underweight

18.5 to 24.9 Normal weight

25.00 to 29.9 Overweight

≥ 30.00 Obese

RESULTS 

Table 3: Demographic data of males (N=332)
Characteristics Mean Standard deviation

Age (Years) 15.61 1.26

Height (Meters) 1.66 0.08

Weight (Kgs) 56.81 7.91

BMI N %

Underweight 7 2.11

Normal 302 90.96

Overweight 18 5.42

Obese 5 1.51

Table 1: (Continued)
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Table 3 shows the mean and standard deviations of demo-
graphics of male adolescents. The mean and standard devia-
tion of the age was 15.61 and 1.26 years respectively. The 
mean value of height was 1.66 meters with a standard devia-
tion of 0.08. The mean and standard deviation of weight was 
56.81 Kgs and 7.91 respectively. Of the total sample, 2.11% 
were found underweight, 90.96% possessed normal weight, 
5.42% were overweight and 1.51% were found obese as per 
the BMI cut off values. 

Table 4: Mean and Standard Deviation of the Physical 
Activity Level and Physical Fitness variables in males 
Variable Mean SD Min.  Max.

Physical Activity level 3.03 1.00 1.05 4.98

Speed 8.91 1.84 6.08 18.18

Explosive Power 1.61 0.29 0.71 2.66

Flexibility 28.81 7.52 3 60

Agility 24.15 2.86 18.17 33.52

Endurance 151.24 35.86 84 346

Coordination 16.55 4.03 6 26

Balance 31.58 10.38 8 60

Handgrip Strength 11.25 2.95 5.16 24.19

Reaction Time 5.64 1.21 2.67 7.95

Table 4 demonstrates the descriptive statistics of physi-
cal activity level and the variables of physical fitness in 
males. The mean score and standard deviation of physi-
cal activity level were 3.03 and 1.00 respectively with the 
score range of 1.05 to 4.98. The mean score and standard 
deviation of Speed were 8.91 and 1.84 seconds respectively 
with the score range of 6.08 to 18.18. The mean score and 
standard deviation of Explosive Power were 1.61 and 0.29 
meters respectively with the values ranging from 0.71 to 
2.66. The mean value and standard deviation of Flexibility 
were 28.81 and 7.52 centimetres respectively with the score 
range of 3 to 60. The mean score and standard deviation of 
Agility were 24.15 and 2.86 seconds respectively with the 
score range of 18.17 to 33.52. The mean score and stand-
ard deviation of Endurance were 151.24 and 35.86 seconds 
respectively with the score range of 84 to 346. The mean 
score and standard deviation of Coordination were 16.55 
and 4.03 respectively with the score range of 6 to 26. For 
Balance, the mean value was 31.58 and the standard devia-
tion was 10.38. The score of Balance ranged from 8 to 60. 
For Handgrip Strength, the mean value was 11.25 with a 
standard deviation of 2.95. The minimum value of Hand-
grip Strength was 5.16 and the maximum was 24.19. The 
mean value of Reaction time was 5.64 with the standard de-
viation of 1.21 and minimum and maximum values ranged 
from 2.67 to 7.95 respectively. 

Table 5: Point-biserial correlation between the vari-
ables 
Variable BMI Status

Mean dif-
ference 

Point-biserial 
coefficient of 
correlation 

p-value

Physical Activity 
Level

0.83 -0.21 0.001*

Speed 4.23 0.58 0.001*

Explosive Power 0.45 -0.37 0.001*

Flexibility 9.76 -0.33 0.001*

Agility 5.5 0.49 0.001*

Endurance 63.28 0.45 0.001*

Coordination 7.6 -0.48 0.001*

Balance 20.15 -0.49 0.001*

Handgrip Strength 5.61 -0.48 0.001*

Reaction Time 2.01 0.42 0.001*

Table 5 outlines the relationship of physical activity levels 
and physical fitness components with overweight and obe-
sity. As shown in table 5, all the variables were significantly 
correlated with the overweight and obesity. Physical activity 
level showed a weak negative correlation (r = -0.21, <0.05) 
with the overweight and obesity having a mean difference of 
0.83 with non-overweight/obese individuals. Speed showed 
a good positive correlation (r = 0.58,<0.05) with the mean 
difference of 4.23 seconds. Othervariables of physical fit-
ness showed moderate correlation such explosive power 
(r = -0.37 <0.05), flexibility (r = -0.33,<0.05), agility (r = 
0.49 <0.05), endurance (r = 0.45,<0.05), coordination (r = 
-0.48,<0.05), balance (r = -0.49,<0.05), handgrip strength (r 
= -0.48,<0.05), and reaction time (r = 0.42,<0.05). 

DISCUSSION 

This study aimed to examine the relationship of physical 
activity levels and physical fitness components with over-
weight and obesity. We found that physical activity levels 
and all the physical fitness components were significantly 
correlated with being overweight and obese. However, 
the relationship between physical activity levels and over-
weight/obesity was negative which means that overweight 
and obese adolescents had lower levels of physical activity 
levels than non-overweight/obese adolescents. Similar to our 
results, a previous study found that children with overweight 
and obesity could not achieve the minimum guidelines of 
60-minute activity/day.11Their study further suggested that 
fulfilling the 60-minute guidelines could reduce the chances 
of overweight and obesity by 49%.11

We also tested the correlation between the number of physi-
cal fitness components and overweight and obesity. Smith 
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et al.,11 conducted a similar study and revealed that normal-
weight boys of age 7-15 were better than overweight and 
obese on the variables speed, agility, endurance, explosive 
power of legs, the strength of upper limbs, and muscular re-
sistance whereas they found no significant differences for 
the flexibility and muscular power of upper limbs. However, 
we found that overweight and obese adolescents have sig-
nificantly lower speed, explosive power, flexibility, agility, 
endurance, coordination, balance, handgrip strength and re-
action time than the non-overweight and obese adolescents. 
Our results are also in agreement with the results of a previ-
ous study on the young people of age 12-15 years which re-
vealed that normal-weight adolescents were better on seven 
physical fitness tests out of nine tests.14

The prevalence of overweight (5.42%) and obesity (1.51%) 
was also lower in our study than the previous studies.12, 14 Re-
garding handgrip strength, a study on Flemish youths found 
that obese ones had better handgrip strength than the non-
obese ones.13 Flexibility is another variable that shows con-
trary results to the previous studies as they found that obese 
ones had better flexibility than those possessing the normal 
weight.12, 15, 16

CONCLUSION

Our study concluded that non-overweight and obese adoles-
cent boys had better physical activity levels and physical fit-
ness status than the overweight and obese adolescent boys. 
From the above results and discussion, it is obvious that ado-
lescents with healthy weight possess a better physical fitness 
profile and overall physical activity levels.

RELEVANCE

Since physical activity, physical fitness and healthy eating 
habits are linearly linked to sound health and well-being, the 
findings of this can be used by health professionals to study 
the prevalence and patterns of non-communicable diseases 
(NCDs) specifically cardiovascular diseases. 

RECOMMENDATIONS

Policy interventions by the governments are required to ad-
dress the issue of overweight/obesity in children and adoles-
cents. 
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