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INTRODUCTION 

WHO defines physical activity as any bodily movement 

produced by skeletal muscles that requires energy 

expenditure including activities undertaken while 

working, playing, carrying out household chores, 

travelling, and engaging in recreational pursuits.
1 

Intensity of physical activity refers to the rate at which 

the activity is being performed or the magnitude of the 

effort required to perform an activity or exercise. The 

intensity of different forms of physical activity varies 

between people based on their individual previous 

exercise experience and their relative level of fitness.
2
  

There are two intensities of physical activity- moderate 

and vigorous. Moderate intensity physical activity 

requires moderate amount of effort and noticeably 

accelerates the heart rate. Vigorous intensity of physical 

activity requires a large amount of effort and causes rapid 

breathing and a substantial increase in heart rate.
2 

WHO 

recommends at least 60 minutes of moderate to vigorous-

intensity physical activity daily for children and 

adolescents aged 5-17 years.
3
 

ABSTRACT 

 

Background: In India, more than two thirds of adolescents aged 11-17 years have insufficient physical activity. 

Though data on prevalence of physical activity among adolescents with reference to WHO criteria are available, very 

few studies have assessed the magnitude of physical activity. Hence, the study was conducted to assess the magnitude 

of physical activity among rural high school children of Nelamangala Taluk, Bengaluru.  

Methods: A cross sectional study was conducted among 200 high school students from 6 co-education schools. 

Magnitude of physical activity was assessed using physical activity questionnaire for adolescents (PAQ-A), a self-

reported, validated questionnaire.  

Results: Mean age of the study participants was 14.35 years. 112 (56%) of them were female and 123 (61.5%) of 

them were studying in 10
th

 standard. 100 (50%) of them were from government or aided school. Final Physical 

activity score of study participants was 2.39±0.64. There was a statistically significant difference (p<0.05) in the final 

physical activity score between males and females. Government or aided school participants had a better final score 

than those of private school and the difference was statistically significant. Final physical activity score decreased 

with their promotion to higher class. There was no significant difference between activity levels during physical 

education class across variables like sex, class studying and type of school.  

Conclusions: Physical activity was better among males, government school participants and those studying in lower 

class in comparison to their counterparts. Majority of this difference can be attributed to activities happening beyond 

the school hours.  
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Regular and adequate levels of physical activity improve 
muscular fitness, cardio-respiratory fitness, bone health 
and functional health. It also reduces the risk of 
hypertension, coronary heart disease, stroke, diabetes, 
various types of cancer (including breast cancer and colon 
cancer), depression, risk of falls as well as hip or 
vertebral fractures; and are fundamental to energy balance 
and weight control.

3
 Beyond exercise, any other physical 

activity that is done during leisure time, for travelling 
from one place to another places, or as part of a person’s 

work, has a health benefit.
4
  

Inadequate physical activity is the 4th leading risk factor 
for global mortality with estimated 3.2 million deaths.

5
 

Inadequate levels of physical activity increases the risk of 
cancer, heart disease, stroke, and diabetes by 20-30% and 
shortens lifespan by 3-5 years.

6 
Globally, 81% of 

adolescents aged 11-17 years had insufficient physical 
activity in 2010. Adolescent girls were less active than 
adolescent boys, with 84% vs. 78% not meeting WHO 
recommendation respectively.

3 
In India, prevalence of 

insufficient physical activity among adolescents aged 11-
17 years was 71.6% and 69.6% among girls and boys 
respectively.

7
 Even though data on prevalence of physical 

activity among adolescents with reference to WHO 
criteria are available, very few studies have assessed the 
magnitude of physical activity. Also, for comparison 
across factors affecting physical activity, continuous data 
in the form of physical activity scores is better than 
prevalence data which is categorical. Hence, this study 
was taken up to assess the magnitude of physical activity 
using physical activity questionnaire-adolescents     

(PAQ-A). 

METHODS 

A cross sectional study was conducted in the high schools 
of Nelamangala Taluk of Bengaluru District during the 
time period of July to October 2017. Institutional ethical 
clearance was obtained from ethical committee of 
Bangalore Medical College and Research Institute 
(BMCRI). Permission was sought from block education 
officer of Nelamangala Taluk to conduct the study and 
list of all the high schools in Nelamangala was also 
collected. According to study done by Dave et al in 
Gujarat, mean±SD physical activity score for rural high 
school children was 2.62±0.72.

8
 With 95% confidence 

and relative precision (d) of 5%, calculated sample size 
was 121. Considering 30% incomplete/wrong response 
rate, the minimum sample size calculated was 173 which 

was rounded off to 200. 

Out of the 57 high schools in Nelamangala Taluk, 30 
schools were government or aided and 27 were unaided 
schools. 3 government or aided and 3 unaided 
coeducation schools were chosen using computer 
generated random numbers (using MS Excel). Permission 
was sought from Headmaster/mistress of the schools to 
conduct the study. Assent was taken from the children 
and consent was taken from parents of all children to 
conduct the study. Among the students who were present 

on the day of data collection, stratified random sampling 
method was adopted to select the participants for the 
study. Participants who were mentally and physically 
challenged (which may limit their abilities to involve in 
routine physical activity or respond to questionnaire 
administered) were excluded from the study after 

interacting with the class teachers. 

Data was collected using PAQ-A, a self-reported, 
structured, validated questionnaire having 8 items 
designed to measure general moderate to vigorous 
physical activity levels during a typical week in school 
year. The first question provides a physical activity 
checklist including over twenty different kinds of sport 
and exercise activities asking the students how many 
times they did each of them in the past seven days. The 
next five questions examine their activity level in 
different school settings at certain periods in the last 
seven days (physical education class, lunch, immediately 
after school, evening, weekends). The seventh question 
requires the students to summarize their general activity 
levels among five different statements. The last one asks 
students to report their frequency in physical activities for 

each day of the previous week.
9
  

Each of the 8 questions is scored on a 5-point scale. The 
values are averaged to create a composite score with a 
higher value indicative of a higher activity level. Strength 
of the PAQ is that it quantifies a general physical activity 
level for a whole week rather than trying to estimate 
overall frequency, intensity and duration with detailed 
questions. PAQ also provides specific information about 
activity levels at different periods of the day (e.g., lunch, 
physical education class, evening etc).

10 
The 

questionnaire was translated into Kannada (local 
language) and was validated linguistically. Each class 
was visited by the data collection team (2 data collectors) 
who distributed the questionnaires to the children and 
gave an introduction of what was expected from them and 
instructions on how to fill the questionnaire. Any doubts 
students had while filling the questionnaire were 
addressed by data collectors.  

Data collected was checked for completeness prior to 
entering into Excel sheet. Continuous variables were 
expressed as mean±SD. Categorical variables were 
expressed as count (%). Using SPSS v20.0 software, 
statistical tests like student t test, ANOVA were applied 
to find relation between physical activity scores and 
variables like age, sex, type of school as and when 
necessary. A p value ≤0.05 was considered to be 

statistically significant. 

RESULTS 

Mean age of the 200 participants was 14.35 years. 101 

(50.5%) of the participants were 15 years old. 112 (56%) 

of them were females and 123 (61.5%) of them were 

studying in 10
th

 standard. Distribution of age, sex, type of 

school and class in which participants were studying has 

been described in Table 1.  
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Table 1: Socio-demographic profile of students. 

Variable No. of students in government school No. of students in private school  Total no. of students 

N (%) N (%) N (%) 

Sex 

Male 43 (43) 45 (45) 88 (44) 

Female 57 (57) 55 (55) 112 (56) 

Class studying 

08
th 

standard 36 (36) 7 (7) 43 (21.5) 

09
th

 standard 23 (23) 11 (11) 34 (17) 

10
th

 standard 41 (41) 82 (82) 123 (61.5) 

Age (in years)* 

12 01 (01) 02 (02) 3 (1.5) 

13 31 (31) 08 (08) 39 (19.5) 

14 28 (28) 17 (17) 45 (22.5) 

15 35 (35) 66 (66) 101 (50.5) 

16 05 (05) 07 (07) 12 (6) 

Total 100 (50) 100 (50) 200 (100) 

*Mean age of students=14.35 years. 

Table 2: Association of physical activity levels in physical education class with sex, class and type of school studying. 

Variable Physical education class score (mean±SD) P value 

Sex 

Male 3.81±1.37 
0.80* 

Female 3.76±1.25 

Class studying 

08
th 

standard 3.77±1.39 

0.99** 09
th 

standard 3.79±1.25 

10
th 

standard 3.78±1.30 

Type of school studying 

Government or aided 3.60±1.36 
0.051* 

Private 3.96±1.22 

*: Student t test, **: ANOVA. 

Table 3: Association of final physical activity score with sex, type of school studying and class studying. 

Variable Final physical activity score (mean±SD) P value 

Sex 

Male 2.51±0.71 
0.02* 

Female 2.29±0.65 

Type of school 

Government 2.63±0.69 
<0.001* 

Private 2.14±0.60 

Class studying 

8
th

 2.60±0.66 

0.02** 9
th

 2.47±0.89 

10
th
 2.26±0.81 

*: Student t test, **: ANOVA. 

Final physical activity score of study participants was 

2.39±0.64. There was no statistically significant 

difference in physical activity during physical education 

class across sex, class and type of school studying 

variables (Table 2). There was a statistically significant 

difference in the final physical activity score between 

male and female study participants (Table 3). 

Government or aided school participants had a better 

score than those of private school and the difference was 

statistically significant. Final physical activity score 

decreased as the class studying increased from 8
th

 

standard to 10
th

 standard and the difference of scores 

between the three classes was significant (Table 3). 
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Table 4: Association of physical activity during various time periods in a day with sex, class and type of school 

studying. 

Variable 
Physical activity score of particular time period in a day (mean±SD) 

Lunch Evening Weekend 

Sex    

Male 2.31±1.40 2.70±1.24 3.01±1.07 

Female 1.71±1.14 2.28±1.17 2.63±1.22 

P value* 0.001 0.01 0.023 

Type of school 

Government school 2.34±1.38 2.64±1.27 3.36±1.01 

Private school 1.60±1.08 2.29±1.14 2.24±1.04 

P value* <0.001 0.04 <001 

Class studying    

8
th 

standard 2.37±1.51 2.67±1.38 3.33±0.99 

9
th

 standard 1.85±1.16 2.62±1.28 3.12±1.01 

10
th

 standard 1.86±1.23 1.57±1.06 2.53±1.19 

P value** 0.07 0.24 <0.001 

*: Student t test, **: ANOVA. 

As described in Table 4, there was a significant difference 

in the physical activity levels during lunch break, evening 

and weekend period across sex and type of school 

studying variables. With respect to variable of class 

studying, there was a significant difference only in the 

physical activity level during weekend. 

Of the 200 study participants, 31 (15.5%) reported 

reasons which prevented them from doing their regular 

physical activity. Among the 31 who reported reasons, 18 

(58%) of them quoted they were sick. Other reasons 

given were menstruation [08 (25.8%)] and social reasons 

[05 (16.2%)] like went for family functions, trip etc. 

DISCUSSION 

This study was done to assess magnitude of physical 

activity level of adolescents using PAQ-A questionnaire. 

In our study, final physical activity score was 2.39±0.64 

which was similar to studies done by Kundapur et al, in 

Mangalore, Dave et al in Gujarat.
8, 11

 

There was no difference in physical activity levels during 

physical education class across variables-sex, type of 

school and class studying, which may be because of 

regulations for schools to reserve a minimum period of 

time for physical education class.  

There was a significant difference in physical activity 

levels between male and female study participants. These 

findings were in accordance with studies conducted by 

Kundapur et al in Mangaluru, Guthold et al, Divyasree   

et al in Puducherry and Esht et al in Punjab.
11-14

 The 

gender difference may be because parents or family 

members of a female adolescent discourage them to play 

outside with fear of harm, bullying or teasing etc. Also, 

female adolescents may find it difficult to get involved in 

moderate to vigorous physical activity being in the first 

week of menstrual cycle as seen in studies done by Finne 

et al.
15

 

Study participants of government or aided and private 

schools had a statistically significant difference in 

physical activity levels during times other than the 

physical education class. This may be because a greater 

number of private school children travel to school by bus 

or other vehicles and they have better access to use of 

electronic gadgets at family level which takes up part of 

their free time in evening and weekend. Also, some of the 

government school children from poor families may be 

going for part time jobs or help their parents in household 

chores or work which add up to the total physical activity 

in a day. 

There was an inversely proportional relation between 

class studying and physical activity level which was also 

found in study done by Esht et al in Punjab.
14

 This may 

be attributed to, that students of higher classes often 

attend coaching classes or tuitions outside the school or 

special classes may be arranged within the school in the 

evening and during weekends because of academic 

pressure. Also, parents of children studying in higher 

class may insist their children to study because of public 

exam. 

Strengths of PAQ-A is that it has acceptable item-scale 

properties, reliability, internal consistency, practical, 

cheap and easy to use.
10,16,17

 A key limitation is that it 

does not give a useful outcome measure such as energy 

expenditure or total minutes of physical activity or 

whether each individual is physically active based on 

WHO recommendations.
17

 This study may be impacted 

by the inherent limitations of self-reporting like response 

and recall bias. Additional data on type of sports facilities 

available in schools, socioeconomic status and body mass 

index of the study participants would have helped us to 

find associations between them and physical activity.  
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CONCLUSION  

In this study, we found that better physical activity levels 

were seen in males, government school participants and 

those studying in lower class in comparison to their 

counterparts. Majority of this difference is attributed to 

activities happening beyond the school hours. So, 

interventions to promote physical activity should focus at 

community level and encourage gender equality. 
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