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ABSTRACT

Introduction: There is no objective measurement of physical activity and sedentary behaviour for high school stu-
dents, especially student-athletes who registered in sport specific class in Indonesia. The purpose of the study was to 
investigate physical activity and sedentary behaviour using objective measures with ActivPal. Methods: A total of 36 
high school students (17 Male; 19 Females) participated in the study. Participants wore an ActivPAL™ on the right 
tight for seven days to determine light and moderate to vigorous physical activity stepping and the total sedentary 
time (lying and sitting). Results: : The high school students who took a sports specific class spend the average time 
for moderate to vigorous physical activity 2,08 hours, sitting time 9,33 hours, primary lying 8,5 hours, and secondary 
lying 1,24 hours every day. There is no difference in the time used for physical activity and secondary lying between 
males and females (p > 0.05). Meanwhile, male, and female students’ sitting, and primary lying times were signifi-
cantly different (p < 0.05). Conclusion: Male students spend more sitting time, and females spend more primary lying 
time. Almost half of the day, high school students in special sports classes are paid for sedentary activities, and their 
daily physical activities still do not meet WHO recommendations.
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INTRODUCTION

Physical activity that is carried out regularly will 
improve physical fitness and motor skills (1), academic 
performance (2), and quality of life (3). On the other 
hand, physical inactivity or sedentary behaviour  is 
closely related to cardiovascular disease (4) and is a 
contributing factor to other health problems (5). In this 
regard, the world health organization recommends 
that children and adolescents aged 6-17 years of age 
do moderate to vigorous physical activity for at least 
60 minutes per day (6). However, most adolescents did 
not meet the moderate to vigorous physical activity as 
recommended (7), and with increasing age, physical 
activity tends to decrease while sedentary behaviours 
increases (8,9). 

The study has been reported that boys are more 
physically active than girls (9,10). Girls spend more time 
on sedentary activities than boys (11). Boys were more 
involved in moderate to vigorous physical activity than 
girls (12). Some of these studies were carried out during 
learning and outside physical education learning in 
regular classes. Meanwhile, research on student-athletes 
who registered at sport specific class is relatively rare.
It is essential that student athletes can maintain 
both academic and sport achievements. One of the 
programs carried out by several schools in Indonesia 
is a sport specific class for student-athletes in various 
sports. Student-athletes classes have different learning 
schedules than regular classes because of their training 
routine. They are put in one course during the learning 
process and placed in a dormitory. 

Several studies on student-athletes have been conducted, 
but most studies have focused on social aspects (13), 
psychological (13–18), physiological (19), and academic 
performance (18). However, far too little attention has 
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been paid to their movement behaviour. Meanwhile, 
most adolescents did not meet the moderate to vigorous 
physical activity as recommended (7,11). Although 
an athlete, it is not a guarantee that their movement 
behavior is following the recommendations. It takes 
an objective measurement of their daily movement 
behavior. Will they automatically meet WHO physical 
activity recommendations?

Therefore, it is necessary to measure physical activity 
and sedentary behaviour objectively in this sport 
specific class. This objective measurement is essential to 
determine the appropriate intervention strategy according 
to population characteristics (21). Although objectively 
measuring physical activity using accelerometers such 
as ActivPAL and Actigraph has been carried out in 
many countries, the same measurement in Indonesia 
is relatively rare. Even to the author’s knowledge, there 
is no objective measurement of physical activity and 
sedentary behaviour using the ActivPal accelerometer 
for high school students, especially student-athletes. 
Therefore, this research aims to measure movement 
behaviour objectively using the ActivPAL accelerometer.

MATERIALS AND METHODS

Ethical Clearance
This comparative study was conducted according to the 
ethical clearance guaranteed by the ethics committee 
for research of the Centre of Research and Community 
Service, Universitas Pendidikan Indonesia. No. B-1074/
UN40.LP/PJ.00.00/2021

Participants 
Participants in this study were 36 high school student-
athletes (boys n=17, girls n=19) aged 17+6 years old 
who registered in sport specific class in public high 
school in Ciamis, West Java, Indonesia. The majority 
of these athletes’ train and compete in various of 
sports at regional and national levels. All participants 
have expressed their willingness to do a monitoring of 
their daily activities using an accelerometer for seven 
consecutive days. Initially, there were 47 participants, 
but based on the complete data recording results, only 
36 participants were recorded. 

Measuring sedentary behavior and physical activity
As the research objective is to measure sedentary 
behaviour and physical activity objectively, this study 
uses the ActivPalTM PAL 4 accelerometer. In several 
previous studies, ActivPalTM PAL 4 has been widely 
used to measure physical activity patterns objectively 
in various age groups, including adolescents. This 
instrument can measure the number of steps, and 
other physical activities such as cycling converted into 
moderate to vigorous physical activity. In addition, it can 
also record sedentary behaviours such as sitting time, 
sleeping time, and lying down. Validity and reliability of 

the ActivPalTM PAL 4 accelerometer have been measured 
in previous studies with concurrent validity R=0.96 (21).
 
Participants were asked to wear ActivPalTM PAL 4 
accelerometer on the participant’s right upper thigh 
using Tegaderm adhesive for seven consecutive days 
without being released. Data collection was carried out 
in January to March 2019. The recording was done on 
ActivPAL for seven days was then downloaded and used 
PALanalysis, then the incomplete data was reduced. 
Preliminary data, those less than seven days later, were 
excluded and not analysed.

Data Analysis
Physical activity and sedentary behaviour descriptive 
data (mean, standard deviation, standard error) were 
analysed using SPSS IBM software. Meanwhile, to 
see differences in physical activity and sedentary 
behaviour based on gender in sports specific class high 
school student athletes, the data was tested using an 
independent sample t-test in SPSS IBM software. 

RESULT

Values are expressed as the mean ± SD, n = 6. *: The 
results of the study as in Table I show that high school 
students who are members of the sports class spend 
more than 2 hours per day doing physical activity on 
average, more than 9 hours per day sitting, 8.5 hours 
per day sleeping, and more than 1 hour per day for lying 
down. Table II, shows that male students spend more 
time on physical activities than girls. Male students 
spend more time sitting, and on the other hand, female 
students spend more time sleeping than girls.

Table I. Descriptives statistics

Variable N Mean SD

PA 36 2.08 0.64

Siting 36 9.33 1.2

Sleeping 36 8.51 1.23

Lying 36 1.24 0.88

Table II. Descriptives Statistics by Gender

Variable Gender N Mean SD Std. Error

PA
Male 17 2.25 0.69 0.17

Female 19 1.94 0.55 0.13

Sitting 
Male 17 9.77 1.55 0.38

Female 19 8.94 0.59 0.14

Sleeping
Male 17 7.88 1.23 0.03

Female 19 9.07 0.95 0.27

Lying 
down

Male 17 1.36 1.09 0.26

Female 19 1.13 0.63 0.15
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Table III shows statistical analysis results regarding 
differences in physical activity and sedentary behaviour 
consisting of times for sitting, sleeping, and lying. The 
recorded data in minutes was converted into hours 
before statistical analysis was carried out. The analysis 
results show no significant difference in the average PA 
of high school students for sports special classes based 
on gender (t = 1.45, p = 0.146, MD = 0.31). As for SB 
both time of sitting (t = 2.17, p = 0.037, MD = 0.83) and 
sleeping (t = 3.27, p = 0.002, MD = 1.19) between male 
and female are significant different, while for lying is not 
(t = 0.8, p = 0.430, MD = 0.23).

adolescents were more active in physical activity than 
girls (24–26). A study by Butt J et al. (24) analysed 
adolescents’ physical activity and sedentary behaviour.  
The study results show that males are more interested 
in physical activity than females, and females decrease 
physical activity. Another study by Wu, Rose, and 
Bancroft (25) investigated gender differences in health 
risk and physical activity. The investigation found that 
males were more to participate in physical activity, 
whereas females were doing unhealthy practices to lose 
weight. 

The third findings of sedentary behaviours included 
sitting time, sleeping time, and lying downtime. Student-
athlete spent 9,33 hours/day on average for sitting time. 
Other than that, this study shows that sitting time is 
different between males and female student athletes. 
Male student-athletes spend more sitting-time than 
females. Meanwhile, previous research reports that 
adolescents aged 12-19 years spent 7,5 hours/day 
sitting, where females were seated more than males 
(27). A study by Jago et al. (9) notes that sedentary time 
is significantly different between boys and girls, with 
boys more active than girls. Another study report that in 
seven countries, males have to trend sedentary time than 
males, otherwise in six countries, females have more 
trend sedentary than males (28). 

Regarding sleeping time, student-athletes spend an 
average of 8,5 hours/night, where females spent more 
time than males. This finding is consistent with that Olds 
et al. were girls sleeping 11 min/night more than boys 
(9). Meanwhile, another study reports that sleep duration 
among adolescents is decreased with age, between 8,5 
hours/night at 13 age to 7,3 hours/night at age 18 (29). 
The last finding is that lying downtime among student-
athletes spent an average of 1,24 hours/day. It is no 
difference in lying rest between male and female student-
athletes. Gender does not impact lying downtime when 
adolescents in when in the same intervention (30).  

These findings suggest that sports specific classes can be 
one way to promote physical activity among students. 
The involvement in sports specific classes may have the 
same impact on males’ and females’ physical activity 
levels. Movement behaviour among males and females 
who participated in sports teams should be relatively 
equal (31). This condition is made possible by the 
influence of the environment, where sports specific 
class make females also have the same physical activity 
behaviour as males. One of the closely related factors 
to physical activity behaviour is the environment 
(20,32,33). Apart from the environment, involvement 
in the physical activity program community is also 
associated with gender differences in physical activity 
(34). However, these results need to be interpreted with 
caution. Future studies are required with a large sample 
and take other variables into account that influenced 
student movement behaviours.

DISCUSSION

This study examines movement behaviour among 
student-athletes. The first question in this study sought 
to determine whether a student-physical activity meets 
WHO recommendations. The second question in this 
research was to compare movement behaviour among 
male and female student-athletes.

The results of this study indicate that student-athletes 
are meet physical activity WHO recommendations. The 
average student-athletes spend two hours a day doing 
moderate to vigorous physical activity. It is more than the 
WHO recommendation should accumulate 60 minutes 
of moderate to vigorous-intensity physical activity daily. 
This finding is contrary to previous studies where most 
regular students did not meet the moderate to vigorous 
physical activity as recommended (7,11,22,23). For 
example, Person et al. (7) examined health-related 
behaviours (physical activity and diet recommendation) 
among adolescents in the United Kingdom. The result 
showed only 6% of adolescents meet the health-related 
behaviour recommendations. In addition, Allafi A et 
al. (11) conducted a cross-sectional study to measure 
physical activity, sedentary behaviors, and dietary 
habits among adolescents in Kuwait. The result shows 
that Kuwaiti adolescents do not meet physical activity 
recommendations and spend more time in sedentary 
behaviors. This somewhat contradictory result may be 
due to the differences in the learning program. Student-
athletes programs give more attention to both academics 
and movement behaviour.

The second finding was that is no differences in physical 
activity between male and female student-athletes. In 
contrast to earlier findings, male adolescents’ physical 
activity is different from that of adolescent girls. Male 

Table III. PA & SB Gifferences by Gender

Variable t p MD

PA

Sitting

Sleep 

Lying

1.45

2.17

3.27

0.8

0.15

0.04

0.00

0.43

0.31

0.83

1.19

0.23
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CONCLUSION

The present research aimed to examine movement 
behaviour among student-athletes who are involved 
in sports specific classes. This study has shown that 
student-athletes are meet WHO physical activity 
recommendations. The second significant finding was 
that there are no differences in physical activity between 
males and female student-athletes. The other essential 
result of this study is that student-athlete males spent 
more time sitting, and student-athlete males spent more 
time sleeping. Meanwhile, they spend the same amount 
of time lying down.
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