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Abstract This study investigated the correlates of
physical activity among adolescents in the Special Region
of Yogyakarta, Indonesia. A cross-sectional study was
conducted using quota and incidental sampling across 15
junior high schools. Participants (n = 4,719; 52.3% male;
Mage = 13.92, SD = 0.92) completed the Indonesian
version of the Physical Activity Questionnaire for
Adolescents (PAQ-A) and a modified version of the
Adolescent Sedentary Activity Questionnaire (ASAQ).
Descriptive statistics and binary logistic regression were
performed to identify factors associated with sufficient
physical activity (PAQ-A score > 3). Overall, 64.5% of
students had insufficient physical activity. Sufficient
physical activity was significantly associated with school
grade, sex, age, participation in sports extracurriculars or
clubs, enrolment in special sports classes, television
viewing, social media use, and screen-based gaming (p <
0.05). Male students (OR = 2.02, 95% CI: 1.74-2.34),
those participating in sports extracurriculars (OR = 2.186,
95% CI: 1.88-2.48), and students in special sports classes
(OR =3.12, 95% CI: 2.43-4.02) were more likely to meet
physical activity recommendations. In contrast, more time
spent playing screen-based games was associated with

lower odds of sufficient physical activity (OR = 0.915,
95% CI: 0.869-0.963). Physical activity interventions
should be culturally adapted, targeting girls and those
disengaged from structured sports while leveraging
school-based and weekend opportunities for active living.
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1. Introduction

Physical activity is widely recognized as essential for the
health and development of children and adolescents.
Regular engagement in physical activity contributes
positively to physical fitness, healthy body composition,
bone health, cognitive performance, academic
achievement, and psychological well-being [1-3]. The
World Health Organization recommends that children and
adolescents engage in an average of 60 minutes per day of
moderate-to-vigorous physical activity, mostly aerobic,
across the week [1]. However, despite these
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well-documented benefits, global evidence shows that
most adolescents fall short of meeting these guidelines. A
pooled analysis of 298 population-based surveys from 146
countries found that less than 20% of adolescents were
sufficiently active [4].

Indonesia reflects this global trend. Data from the 2015
Global School-Based Student Health Survey indicated that
only 12.2% of Indonesian adolescents met recommended
physical activity levels [5]. More recent national estimates
from the 2023 Indonesia Health Survey suggest that only
around 40% of adolescents aged 10-14 and about half of
those aged 15-19 achieved sufficient physical activity [6].
This is concerning, given that physical inactivity during
adolescence often continues into adulthood [7].
Adolescence is a critical stage to foster health behaviors,
including physical activity, as habits developed during this
period may significantly influence adult health outcomes
[8].

Research has shown that multiple factors influence
physical activity levels in youth, including sex, age,
socioeconomic status, body image, parental education, and
environmental or cultural contexts [9-11]. In recent years,
the exponential growth in the use of technology, such as
smartphones and screen-based entertainment, has emerged
as another important determinant. Shao and Zhou found
that prolonged screen time directly impacts adolescents’
physical activity levels [12]. While these correlates have
been studied extensively in high-income countries,
evidence from low- and middle-income countries like
Indonesia  remains limited. Given that cultural,
environmental, and societal norms can shape health
behaviours differently across regions, country-specific and
regionally focused research is essential.

Indonesia is home to more than 44 million adolescents
aged 10-19 years [13]. Yet most studies assessing physical
activity correlates rely on outdated national datasets [4, 5],
or focus primarily on prevalence rather than determinants.
Although the 2023 Indonesian Health Survey included
physical activity indicators [6], it did not analyse the
associations between sociodemographic characteristics and
behavioural patterns, such as screen time or sports
participation. Moreover, few studies have focused on
adolescents in Yogyakarta [14]—a province with a unique
urban-rural blend, strong cultural heritage, and limited
public recreational infrastructure—which may influence
physical activity behaviour in distinct ways.

In Indonesia, the Ministry of Health promotes general
physical activity through the Gerakan Masyarakat Hidup
Sehat (GERMAS) campaign [15], which encourages all
individuals, including youth, to engage in physical activity
for at least 30 minutes per day. However, these
recommendations are not tailored to adolescents and are
less stringent than the WHO guideline of 60 minutes per
day [1]. Challenges to promoting physical activity in
Indonesia include limited access to recreational facilities,
lack of public open space, cultural shifts away from

traditional games, and high academic pressures.
Conversely, opportunities exist through traditional cultural
activities, such as traditional games, and growing digital
fitness content that may engage adolescents in new ways.

Due to the negative implications of physical inactivity
and sedentary habits on adolescents’ health—such as poor
cardiorespiratory fitness, poor sleep quality, and increased
risk for depressive symptoms [3, 16-18]— understanding
the behavioural, demographic, and cultural correlates of
physical activity is a national public health priority. A
recent scoping review on youth physical activity in
Indonesia highlighted the need for updated, large-scale,
and region-specific investigations to inform policy and
intervention development [14]. Therefore, in this study, we
examined physical activity correlates in a large sample of
adolescents in Yogyakarta region through several key
dimensions: sociodemographic variables, body mass index
(BMI), screen time behaviors, and participation in
structured physical activities. These categories provide a
comprehensive framework for understanding adolescent
physical activity in the Indonesian context.

This study is conceptually informed by McLeroy et al.’s
Ecological Model for Health Promotion [19], which
emphasizes that health behaviors are shaped by multiple
levels of influence, including intrapersonal, interpersonal,
institutional, community, and policy factors. In this study,
we focused primarily on intrapersonal factors (e.g., grade,
age, sex, BMI, screen time behaviors) and interpersonal
factors (e.g., parental education and household income)
that may influence adolescent physical activity. While
institutional and broader contextual factors were not
directly assessed, this framework guided the selection of
variables and supported the interpretation of findings
within a multilevel behavioral context.

Therefore, the aim of this study was to investigate the
physical activity levels and their correlates among
adolescents in Yogyakarta, Indonesia, focusing on
sociodemographic variables (grade, age, sex, parental
education and income), BMI, screen time behaviours (TV,
video, social media, and games), and participation in
extracurricular sports and special sports classes. Special
sports classes (Kelas Khusus Olahraga) are selective
programs in certain public schools designed to nurture
athletic talent through additional training and curriculum
[20, 21]. In addition to the regular academic subjects,
students in these classes receive comprehensive sports
training. Studying correlates of adolescent physical activity
at the regional level provides critical insight for designing
locally appropriate and culturally relevant interventions.
This study was guided by the question: To what extent are
sociodemographic factors (grade, age, sex, parental
education and income), BMI, screen time behaviours (TV,
video, social media, and games), and participation in
extracurricular sports and special sports classes associated
with physical activity levels among adolescents in
Yogyakarta, Indonesia?
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2. Materials and Methods

2.1. Study Design

This study employed a cross-sectional design.

2.2. Ethical Consideration

This study adhered to the principles of the Declaration of
Helsinki. Ethical approval was obtained from the Research
Ethics Committee of Universitas Negeri Yogyakarta
(approval ~ number:  T/6.34/UN34.9/KP.06.07/2024).
Informed consent was obtained from parents or guardians
through an online form prior to data collection. Students
were also asked to provide assent before completing the
questionnaire. Although identifying information (e.g.,
student names, school IDs) was initially collected to
facilitate school coordination, all personally identifiable
data were removed prior to analysis to ensure participant
confidentiality. The final dataset used for analysis
contained no identifying information. Data were stored in
password-protected files accessible only to the research
team.

2.3. Setting

Data were collected in the Special Region of Yogyakarta
(Daerah Istimewa Yogyakarta, DIY), Indonesia, from
February to March 2024. Data analysis was conducted
between April 2024 and February 2025.

2.4. Participants

The target population comprised junior high school
students in the five administrative regions of DIY: Bantul,
Gunung Kidul, Kulon Progo, Sleman, and Yogyakarta City.
We employed a combination of quota and incidental
sampling. A quota of three schools per region was set (total
= 15 schools), with approximately 12 classes selected per
school. Participation was voluntary, and informed consent
was obtained from parents or guardians via an online
consent form. A total of 5,568 students completed the
questionnaire (response rate = 70%).

2.5. Variables

The following variables were examined as potential
correlates of physical activity: school grade, age, sex,
father's and mother's education, total parental income,
body mass index (BMI), participation in sports
extracurricular activities or clubs, participation in a special
sports class, and screen time behaviors (watching TV,
watching videos, social media use, and playing
screen-based games).

Sociodemographic variables included: Sex (male,
female), Age (in years, self-reported), Grade level (7th, 8th,

9th), Parental education: reported separately for father and
mother, categorized as (1) not relevant (deceased), (2)
primary school, (3) junior high school, (4) senior high
school, (5) bachelor’s degree, (6) master’s degree, (7)
doctoral degree, and Household income: total monthly
parental income categorized as (1) very low: < IDR
1,000,000; (2) low: IDR 1,000,000-2,500,000; (3)
moderate: IDR 2,500,000-4,000,000; (4) high: IDR
4,000,000-5,500,000; and (5) very high: > IDR 5,500,000.

2.6. Study Size

No prior sample size calculation was performed. The
sample size was determined based on the total responses
collected during the survey period.

2.7. Study Instruments

2.7.1. Sociodemographic Questionnaire

A brief questionnaire was completed by participants and
their parents to collect information on age, sex, school
grade, parental education, and household income.

2.7.2. Anthropometry

Students self-reported their weight (kg) and height (cm)
through the online form. BMI was calculated as weight in
kilograms divided by height in meters squared (kg/m=.

2.7.3. Physical Activity

Physical activity levels were assessed using the
Indonesian version of the Physical Activity Questionnaire
for Adolescents (PAQ-A), which was adapted and
validated by Andriyani et al. [22], based on the original
PAQ-A developed by Kowalski et al.[23]. The Indonesian
version showed item validity ranging from 0.338 to 0.737
and acceptable internal consistency (Cronbach’s alpha =
0.740) [22].

2.7.4. Screen Time

Screen time was measured using items adapted from the
Adolescent Sedentary Activity Questionnaire (ASAQ)
developed by Hardy et al. [24]. Students were asked to
report their daily duration (in hours) spent on four types of
screen-based activities: watching television, watching
videos, using social media, and playing screen-based
games. The weekly average for each screen time behaviour
was calculated and used in the analysis.

2.8. Data Collection

Data were collected using an online questionnaire
distributed through Google Forms. The research team
coordinated with physical education teachers in each
participating school to facilitate data collection. Students
were instructed to use smartphones or school computers to
complete the survey during school hours. Teachers
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supervised the data collection and provided technical
support as needed. Responses were compiled in Google
Sheets and exported to Microsoft Excel for cleaning and
processing.

Of the 5,568 students who completed the questionnaire,
data from 4,719 were included in the final analysis.
Exclusions were made for duplicate responses, incomplete
responses (e.g., missing screen time or anthropometric
data), and implausible screen time reports (i.e., average
screen time exceeding 15 hours per day, which was
deemed unrealistic given daily schooling and sleep
requirements).

2.9. Statistical Analysis

Data were analysed using Microsoft Excel and IBM
SPSS Statistics version 23 (IBM Corp., Armonk, NY,
USA). Descriptive statistics (frequencies, means, standard
deviations) were used to summarize sample characteristics.
Physical activity scores were categorized into two groups:
sufficient physical activity (PAQ-A score > 3) and
insufficient physical activity (PAQ-A score < 3), based on
the classification used in prior research [22].

To examine correlates of sufficient physical activity,
binary logistic regression was used. All sociodemographic
variables (age, sex, grade, parental education, household
income), BMI, participation in extracurricular sports,
special sports class enrolment, and screen time behaviours
(TV, video, social media, gaming) were entered into the
model simultaneously. Variance Inflation Factor (VIF)
values were checked to assess multicollinearity; all VIFs
were < 5, indicating no multicollinearity concerns. The
Hosmer-Lemeshow test and Nagelkerke R=were used to
assess model fit. Confounding was controlled by including
all predictors in the same regression model. Both F tests
(model significance) and T tests (partial effects of
individual variables) were used to evaluate the strength and
significance of the associations.

3. Results

3.1. Sample Characteristics

After data cleaning to remove duplicate entries and
responses with missing values, the final analytic sample
comprised 4,719 junior high school students from grades 7
to 9, with a mean age of 13.92 years (SD = 0.92). The
sample included 52.3% male (n = 2,470) and 47.7% female
(n = 2,249) students. Regarding nutritional status, 43.2%
were classified as having normal weight, while 48.3% were
underweight or very underweight. Most students (57.4%)
did not participate in sports extracurriculars or clubs, and
7.5% were enrolled in special sports classes (Kelas Khusus
Olahraga). Detailed participant characteristics are shown
in Table 1.

Table 1. Characteristics of participants (n=4,719)

Variable Frequency Percentage
(%)
Sex
Female 2,249 47.7
Male 2,470 52.3
Age (years), Mean (SD) 13.92 (0.92)
Body Mass Index
Very underweight 1,332 28.2
Underweight 949 20.1
Normal weight 2,040 43.2
Overweight 243 5.1
Obese 155 33
Grade
7 1,608 34.1
8 1,611 34.1
9 1,500 318
Father’s education
Not relevant (passed away) 114 2.4
Primary school 320 6.8
Junior high school 745 15.8
Senior high school 2,391 50.7
Bachelor degree 937 19.9
Master degree 174 3.7
Doctoral degree 38 0.8
Mother’s education
Not relevant (passed away) 29 0.6
Primary school 293 6.2
Junior high school 701 14.9
Senior high school 2,431 51.5
Bachelor degree 1,094 23.2
Master degree 134 2.8
Doctoral degree 37 0.8
Parent’s salary
Very low (> IDR 1,000,000) 1,188 25.2
Low (IDR 1,000,000 - 2,500,000) 1,604 34
Moderate (IDR 2,500,000 - 4,000,000) 1,085 23
High (IDR 4,000,000 - 5,500,000) 374 7.9
Very high (<IDR 5,500,000) 468 9.9
Attending sports extracurricular/club
No 2,708 57.4
Yes 2,011 42.6
Special Sports Class
No 4,367 925
Yes 352 75
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3.2. Physical Activity Levels and Screen Time

As presented in Table 2, 64.5% of students reported low
or very low physical activity levels, while only 3.3% were
categorized as having high physical activity. The mean
scores of PAQ-A items indicated low physical activity
during leisure time (M = 1.16, SD = 0.39) and lunch breaks
(M = 1.74, SD = 1.16), but relatively high levels during
physical education classes (M = 4.06, SD = 0.81). The
average total screen time was 7.97 hours per day (SD =
3.26), with the highest time spent watching videos and
using social media (each 2.7 hours/day), followed by
screen-based gaming (1.6 hours/day) and watching
television (0.98 hours/day).

Table 2. Participants’ physical activity and screen time (n=4719)

Variable Frequency Percent
Physical activity level
Very low 134 2.8
Low 2,911 61.7
Moderate 1,517 321
High 157 3.3
Very high 0 0
PAQ-A Mean Standard
Deviation
Question 1 (Leisure PA) 1.16 0.39
Question 2 (PA during PE) 4.06 0.81
Question 3 (PA during Lunch time) 1.74 1.16
Question 4 (PA after school) 2.28 1.10
Question 5 (PA late afternoon) 2.29 1.08
Question 6 (PA during weekend) 2.56 0.96
Question 7 (overall PA past week) 1.91 0.95
Question 8 (daily PA past week) 2.53 0.73
Screen Time Mean Standard
(hours) Deviation
Watching TV 0.98 0.91
Watching Video 2.7 1.7
Social media & Communication 2.7 1.7
Screen-based Games 1.6 14
Overall Screen Time 7.97 3.26

Note: PAQ-A= Physical activity questionnaire for adolescents, PA =
physical activity, PE = physical education

Figure 1 illustrates students' physical activity across the
PAQ-A items. Over 90% of students reported very low or
low activity during leisure time (Question 1), and 85.5%
reported similar levels during lunch breaks (Question 3). In
contrast, more than half of students reported moderate to
high physical activity levels during weekends (Question 6).

Regarding their overall activity in the past week (Question
7), 78.2% of students fell into the low and very low
categories.

3.3. Correlates of Physical Activity

The binary logistic regression model passed the
goodness-of-fit test (Hosmer and Lemeshow p = 0.933),
indicating the model was appropriate. The regression
model was statistically significant (p < 0.001), and the
Nagelkerke R=value of 0.143 suggests that the model
explained 14.3% of the variance in physical activity levels.

The binary logistic regression test showed that
independent variables (school grade, father's education,
mother's education, total parental income, age, gender,
body mass index, participating in extracurricular
activities/sports clubs, participating in special sports
classes, watching TV, watching video, social media use,
and screen-based games) simultaneously had a significant
effect on the dependent variable (p=0.000).

Table 3 presents a summary of the associations between
sociodemographic characteristics, screen time behaviors,
and sufficient physical activity. This includes both
significant and non-significant predictors, providing an
overview of all variables in the model. Several variables
were significantly associated with sufficient physical
activity (PAQ-A score > 3). Compared to grade 7, students
in grade 8 had higher odds of sufficient physical activity
(OR = 1.384, 95% CI [1.150, 1.665], p = 0.001). Male
students were significantly more likely to be sufficiently
active than females (OR = 2.016, 95% CI [1.738, 2.338], p
< 0.001). Participation in extracurricular sports (OR =
2.165, 95% CI [1.888, 2.483], p < 0.001) and enrolment in
special sports classes (OR = 3.124, 95% CI [2.429, 4.017],
p < 0.001) were also strongly associated with higher
physical activity.

Parental education showed mixed associations. Having a
father with a senior high school education was significantly
associated with higher physical activity (OR = 2.407, 95%
CI [1.015, 5.707], p = 0.046), though mother’s education
and parental income were not significant predictors.
Screen-based  behaviour also showed significant
associations. Higher TV viewing (OR = 1.085, p = 0.020)
and social media use (OR = 1.064, p = 0.002) were
positively associated with sufficient physical activity,
while increased time spent on screen-based games was
negatively associated (OR = 0.915, p = 0.001).

These results suggest that being male, participating in
sports extracurriculars, and enrolling in special sports
classes are strong predictors of sufficient physical activity,
with odds more than double or even triple compared to
their reference groups. Meanwhile, the negative
association with screen-based gaming indicates a small but
meaningful reduction in activity likelihood, highlighting it
as a potential behavioral target for intervention.
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Figure 1. Distribution of participants’ physical activity scores

Table 3. Association between the socio-demographic characteristics and screen time with sufficient physical activity
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Variable Sufficient Physical Activity
Sig. OR 95% C.I.

Lower Upper
Grade
Grade 7 (ref) .002* 1
Grade 8 .001* 1.384 1.150 1.665
Grade 9 .055 1.306 .994 1.716
Father's education
Doctoral Degree (ref) .003* 1
Not relevant 139 2.047 792 5.293
Primary School 135 1.993 .807 4.926
Junior High School .098 2.100 .872 5.057
Senior High School .046* 2.407 1.015 5.707
Bachelor Degree .226 1.698 .720 4.004
Master Degree .606 1.267 515 3.119
Mother's education
Doctoral Degree (ref) .062 1
Not relevant 272 511 154 1.691
Primary School .332 .662 .288 1.522
Junior High School 418 .718 .323 1.599
Senior High School .906 .954 437 2.083
Bachelor Degree .805 .907 419 1.965
Master Degree .682 .839 .362 1.943
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Table 3 continued

Parent's salary

Very low (ref) 442 1

Low 448 1.068 901 1.266
Moderate 292 .899 736 1.096
High 912 1.016 767 1.345
Very high .926 .987 147 1.304
Age .045* .886 .788 .997
Sex

Female (ref) 1

Male .000* 2.016 1.738 2.338
Body mass index

Obesity (ref) .140 1

Very underweight 713 1.074 734 1571
Underweight .357 1.199 .815 1.766
Normal weight .295 1.221 .841 1.772
Overweight 574 .876 .551 1.392
Attending sports extracurricular/club

No (ref) 1

Yes .000* 2.165 1.888 2.483
Special Sports class

No (ref) 1

Yes .000" 3.124 2.429 4.017
Screen Time

Watching TV .020" 1.085 1.013 1.162
Watching video .831 1.004 .965 1.046
Social media use .002" 1.064 1.022 1.108
Screen-based games .001" 915 .869 .963

Variable(s) entered on step 1: Grade, Father's education, Mother's education, Parent's salary, Age, Sex, Body mass index, Attending sports club,
Special sports class, Watching TV, Watching video, Social media use, Screen-based games. * variable that has a significant influence (p<0.05)

4. Discussion

This study examined the physical activity profiles and
correlates among junior high school students in
Yogyakarta, Indonesia. This study contributes valuable
evidence from a low- and middle-income country (LMIC)
context, where nationally representative data on adolescent
physical activity and its determinants remain limited. By
focusing on a region-specific sample and using validated
instruments, our findings provide a clearer picture of
behavioral and contextual influences that may differ from
those reported in high-income countries, thereby
supporting the global call for more inclusive,
geographically diverse physical activity surveillance.

Compared to global estimates, where over 80% of
adolescents are insufficiently active [4], our study found a
similarly high prevalence, with nearly two-thirds of

participants reporting low or very low levels of physical
activity. While national data from Indonesia suggest a
gradual improvement in physical activity among youth
—from 33.1% in 2007 to 42% in 2023 [6, 25, 26]— these
figures often rely on less stringent criteria (e.g., >150
minutes/week) and may overestimate actual activity levels
compared to the WHO recommendation of an average of
60 minutes per day of moderate-to-vigorous activity for
adolescents [1].

One of the contextual factors contributing to low
physical activity in Indonesian adolescents may be cultural
and lifestyle changes. Historically, children participated in
physical chores like hand-washing laundry or collecting
water. Today, such activities are reduced due to modern
conveniences and domestic help [27]. Moreover, the 2022
Indonesian Report Card on Physical Activity described low
levels of physical activity and fitness among Indonesian
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children as well as the reduction in active play behaviours
[28]. Furthermore, traditional games such as engklek
(hopscotch) and kucing-kucingan (cat and mouse), once
common sources of informal physical activity and social
interaction [29], have been largely replaced by
screen-based entertainment, with fewer open public spaces
for outdoor play. This underscores the potential of
integrating traditional games into school-based physical
activity programs to simultaneously preserve cultural
heritage and promote physical activity.

Our analysis showed that participants in the highest
grade (grade 9) and age were less likely to have sufficient
physical activity. This finding is similar to the report by
Aubert et al. [30] which found that physical activity levels
tended to decrease as individuals got older. Students in
grade 9, for example, are close to their final examinations
for graduation from junior high school level and this
situation may make them more concerned about studying
for exams rather than participating in physical activity.
Shao and Zhou pointed out that the declining trend of
physical activity may have a relationship with the gradual
decrease in requirements for physical education in higher
grades from primary school to junior high school, and even
until university level [12]. Strengthening the role of
physical education, potentially linking it with academic
achievement or graduation requirements, could help
maintain activity levels among older students.

In line with previous literature [30, 31], male students in
our study were significantly more likely to be sufficiently
active. This may reflect differences in attitudes and
interests between genders [12], as well as disparities in
extracurricular sports participation [32]. This finding is
relevant to a previous study in Indonesia, which found that
most of the adolescent girl did not participate in sports
extracurricular/clubs  [33].  Puberty-related  physical
changes—such as increased fat mass and body image
concerns [34]—may reduce girls’ willingness to
participate in physical activity, especially in mixed-gender
settings. This situation may cause girls to feel more
uncomfortable being physically active, especially in front
of their male counterparts, and should be considered when
educators are designing physical activity interventions.
When developing such interventions, educators should
consider creating peer groups to support girls to be more
physically active [35].

Moreover, sociocultural expectations in  some
communities may restrict girls’ mobility or limit their
opportunities for organized activity [36]. Many Indonesian
girls are also expected to engage in more domestic chores
than boys [37], such as washing clothes, helping with meal
preparation, and caring for their siblings. While these
activities may provide some opportunities for physical
activity, they are different from leisure time physical
activity, such as playing sports, which could involve higher
levels of physical activity.

The current study found that participation in sports
extracurricular and special sports classes was strongly
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associated with higher physical activity. Students who
participated in sport extracurricular clubs were two times
more likely to have sufficient physical activity, while
students in special sport classes were three times more
likely to meet activity recommendations. This finding is in
agreement with a review by Sallis et al. [9]. While this
highlights the benefit of such programs, limited access and
capacity mean they are not scalable for all students [21].
National data indicate that many adolescents are inactive
due to lack of motivation (55%) or lack of time (35%) [6].
Developing physical education programs in schools seems
promising to overcome this issue.

Consistent with findings of previous research [38],
participants in this study showed that they were more
engaged in physical activity during physical education
lessons. Butt et al. [35] contend that developing physical
education programs that are implemented at schools may
help adolescents tackle issues of perceived lack of time. A
mandatory program could be implemented before
classroom lessons, during lessons, during recess time, and
after school hours; and as it is mandatory, it may help
tackle the issue regarding reluctance to do physical activity.
However, the program should be designed as fun activities
to support lifetime physical activity participation. Support
from school principals is crucial to the success of the
program. School physical education, far from being seen as
a low-priority subject, needs to be elevated in importance
and made engaging for students. Moreover, the goals of
physical education need to include other outcomes, such as
development of physical literacy. Links to sports
opportunities should also be made.

Interestingly, screen time variables showed mixed
associations. Consistent with prior research [12], time
spent playing screen-based games was negatively
associated with physical activity. Though active video
games have been proposed as an alternative, they often do
not lead to meaningful increases in physical activity [39].
Children who reduce their sedentary video games did not
necessarily allocate their time to physical activity but may
engage with other sedentary pursuits [39]. Interventions
aiming to increase physical activity may need to look for
other strategies other than switching sedentary video
games into active video games.

Conversely, watching TV and using social media were
slightly associated with higher activity levels in our sample.
This result requires more exploration. TV and social media
platforms could become double-edged swords in physical
activity promotion. These screen-based media may cause
adolescents to be more sedentary by accumulating more
time in sitting or a reclining posture, but may also provide
opportunities for active engagement, such as following
aerobic dance performed by fitness influencers on TV or
participating in virtual workouts through social media
platforms. Platforms like Instagram, YouTube, and TikTok
may foster positive behaviour by providing access to
fitness influencers, workout routines, and motivational
content. Yin et al. [40] explained that a fitness influencer
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on social media may lead people’s intention to conduct
some exercise, especially if the influencer has an attractive
physical appearance, looks trustworthy, provides quality
content, and has popularity. Previous research also found
that the relationships between fitness influencers and their
viewers have a direct impact on the viewers’ intention to
perform exercise [41]. Educators might leverage this by
assigning virtual workouts as part of physical education
homework or encouraging students to follow verified
fitness content online.

Lastly, students reported higher physical activity during
weekends. While previous studies have shown the opposite
[42, 43], this suggests that weekends may be a key
opportunity for intervention in the Indonesian context.
Community-based programs targeting families or
neighbourhoods, especially those that are low-cost and
located near residential areas, could be effective to increase
physical activity level.

The associations observed in this study can be
interpreted using McLeroy et al.’s Ecological Model for
Health Promotion [19], which emphasizes that health
behaviours are shaped by multiple levels of influence,
including intrapersonal, interpersonal, institutional,
community, and public policy factors. At the intrapersonal
level, sex and age may influence adolescents’ attitudes,
motivation, and perceived competence to engage in
physical activity. For example, male students may face
fewer body image concerns and greater social
reinforcement for physical activity than female students.
At the interpersonal level, parental education may
influence role modelling, logistical support, and access to
resources that enable activity.

The institutional level is reflected in participation in
school-based programs, such as sports extracurriculars or
special sports classes, which offer structure, equipment,
and peer interaction. Screen-based gaming, by contrast,
represents a sedentary intrapersonal behavior that may
displace opportunities for movement. Interestingly, media
platforms like TV and social media may blur the line
between sedentary behavior and physical activity
promotion, as they may expose youth to movement-based
content (e.g., dance challenges or workout videos).

At the community level, cultural norms, access to safe
play spaces, and neighbourhood infrastructure may
influence physical activity opportunities. Limited
recreational infrastructure in some Indonesian urban or
semi-urban areas, combined with declining traditional
active play, may contribute to inactivity. Finally, at the
public policy level, national campaigns such as Gerakan
Masyarakat Hidup Sehat (GERMAS) [15] promote
physical activity through mass communication and
school-based initiatives, although implementation remains
variable. This framework reinforces the need for multilevel
interventions that address individual behaviours as well as
environmental, cultural, and policy-level influences on
adolescent physical activity in Indonesia.

Our findings suggest that public health interventions in
Indonesia should target modifiable risk factors and
vulnerable groups. For example, schools could enhance
access to inclusive extracurricular programs, offer physical
education tailored to students’ needs and interests, and
integrate  traditional games into activity sessions.
Interventions should also address screen time management
by promoting awareness among adolescents and parents
about the impact of excessive gaming. Community-based
weekend programs, particularly those that are low-cost,
culturally relevant, and family-oriented, could further
support active lifestyles outside school hours.

This study has several limitations. First, the
cross-sectional design limits our ability to establish causal
relationships between the examined variables and physical
activity. Second, data on physical activity, screen time,
height, and weight were self-reported, which may be
influenced by bias or recall inaccuracies. Third, the use of
quota and incidental sampling limits the generalizability of
findings to general Indonesian adolescents. Lastly,
although we included a wide range of variables,
unmeasured factors such as peer influence, school
infrastructure, or cultural attitudes toward physical activity
may have affected the results. Future studies are needed to
explore underlying motivations, barriers, and preferences
for physical activity using qualitative, mixed methods, or
longitudinal approaches to inform more tailored
interventions.

5. Conclusions

This study highlights the persistently low levels of
physical activity among adolescents in Yogyakarta,
Indonesia. Sufficient activity was significantly associated
with school grade, sex, age, participation in extracurricular
sports or clubs, enrolment in special sports classes, and
screen time behaviors. Father’s education showed limited
positive associations, while mother’s education, household
income, and BMI were not significant predictors. Male
students and those engaged in structured sports activities
were more likely to meet activity recommendations. Time
spent on screen-based games was negatively associated
with physical activity, while television viewing and social
media use showed modest positive associations. These
findings suggest that interventions should consider sex, age,
and participation in organized sports. Schools may serve as
critical platforms by embedding culturally relevant
activities, such as traditional games, and digital fitness
content into physical education and classroom activities.
Community-based physical activity programs for
adolescents are important—especially during weekends
when adolescents show greater activity potential. Further
research is recommended to explore behavioural drivers
and support the development of targeted strategies for
different adolescent subgroups.
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