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This cross-sectional study aimed to assess the prevalence and factors
associated with physical activity among secondary boarding school students.
Data were collected using a self-administered questionnaire that captured
socio-demographic information, physical activity levels, sedentary behavior,
social support (from family and peers), and psychological factors
(depression, anxiety, and stress). Anthropometric measurements, including
height and weight, were obtained using a SECA217 stadiometer and a Tanita
weighing scale, with body mass index (BMI)-for-age subsequently
calculated. A total of 181 participants were included in the study. The results
indicated that the majority of students met the recommended physical
activity guidelines. Approximately two-thirds of participants were classified
as having a normal BMI, while the majority exhibited high levels of
sedentary behavior. Regarding social support, only one-fifth of students
reported receiving adequate family support, while half of the students
reported adequate peer support. Psychological assessments revealed that
one-third of participants exhibited normal depressive symptoms, whereas
nearly half exhibited symptoms of anxiety and stress. Significant
associations were identified between physical activity levels and several
factors, including age, gender, family support, peer support, and stress. In
conclusion, while most secondary boarding school students in this study met
the recommended daily amount of physical activity, high levels of sedentary
behavior and varying levels of social support and psychological distress
highlight areas that warrant further intervention.
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1. INTRODUCTION

The World Health Organization (WHO) recommends that individuals aged 5 to 17 engage in at least
60 minutes of moderate-to-vigorous intensity aerobic activity daily, distributed throughout the week.
Additionally, vigorous-intensity aerobic activities, as well as exercises that strengthen muscles and bones,
should be incorporated at least three days a week. Limiting sedentary behavior, particularly recreational
screen time, is also emphasized as critical for adolescents [1]. The WHO's 2022 global status report on
physical activity presented alarming findings: 81% of adolescents and 27% of adults worldwide do not meet
the recommended physical activity levels. Among adolescents, girls were found to be less active than boys,
with inactivity rates of 85% and 77.6%, respectively.

In Malaysia, physical inactivity is a growing concern, particularly among adolescents. A study
highlighted that Malaysia has higher rates of physical inactivity and associated mortality compared to global
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averages [2]. According to the National Health and Morbidity Survey (NHMS) 2012, only 42.7% of
Malaysian adolescents were physically active, with boys (54.4%) being more active than girls (31.1%) [3].
Recent data from the NHMS adolescent health survey 2022 indicates that only 21.4% of adolescents in
Malaysia are physically active [4]. These findings underscore the urgent need to address insufficient physical
activity among Malaysian youth.

Sedentary behavior refers to any waking activity with an energy expenditure of 1.5 METSs or less
while sitting, reclining, or lying down. This includes activities such as desk-based office work, driving, and
watching television, and is also relevant for individuals unable to stand, such as wheelchair users [5]. Local
research on sedentary behavior remains limited, but previous studies have established an association between
sedentary behavior and physical activity levels among adolescents. Notably, individuals may achieve the
recommended levels of physical activity, yet they can still spend a large portion of their day engaged in
sedentary activities, such as sitting [6]. A systematic review by Ma et al. [7], revealed that nearly half of
adolescents were sedentary after school hours, a pattern with significant health implications. In a study of
180,298 adolescents aged 12—15 years, only 15.3% met the recommended physical activity level (at least 60
minutes of physical activity per day, as per WHO guidelines). Furthermore, 64.6% exhibited low sedentary
behavior (defined as 2 hours or less of sitting activities per day, excluding school or homework time). Only
9.1% of adolescents met both the physical activity and sedentary behavior recommendations [7].

In Malaysia, research on physical activity and sedentary behavior often centers on general secondary
school students, neglecting the unique characteristics of boarding school students, who face distinct
challenges and lifestyle patterns. Boarding school students live on campus for extended periods, often with
less parental involvement compared to students who live at home. Their structured daily routines, including
specific times allocated for classes, meals, study, and extracurricular activities, create a distinct environment
for physical activity. This makes it essential to investigate physical activity levels among boarding school
students, as their experiences differ significantly from those of day school students. This study aims to assess
the physical activity levels of secondary boarding school students and explore the potential associations
between these levels and various factors such as socio-demographics, body mass index, sedentary behavior,
social support, and psychological aspects. By examining these relationships, the study seeks to provide
valuable insights into the factors influencing physical activity in this unique population, with the goal of
informing targeted interventions and policies to promote adolescent health.

2. METHOD
2.1. Design and sample size

This cross-sectional study was conducted in a secondary boarding school located in Selangor,
Malaysia. The sample size was determined using Daniel's (1999) formula [8]. Based on the NHMS 2022 [4]
prevalence of physically active adolescents in Malaysia (21.4%), the required sample size was calculated to
be 82 secondary boarding school students. This accounted for a margin of error or absolute precision of
+10% in estimating the prevalence with 95% confidence, while also considering a potential 20% attrition
rate. Consequently, the anticipated 95% confidence interval ranged from 11.4% to 31.4%. The sample size
was computed using the Scalex SP calculator Naing et al. [9] in conjunction with Daniel's (1999) formula.

2.2. Participants and recruitment

A multistage sampling technique was utilized to recruit participants. The school consisted of five
student groups, but only Forms 1, 2, and 4 were included in the study. Form 5 students were excluded due to
their national examination schedules. Three classes were randomly selected from each of Forms 1, 2, and 4,
and all students within the selected classes were invited to participate in the study.

2.3. Research instruments

A self-administered questionnaire in Malay was used, incorporating validated and reliable
instruments: i) The physical activity questionnaire for children (PAQ-C) for assessing physical activity
levels; ii) The Adolescent sedentary activity questionnaire, developed by Hardy et al. [10] for measuring
sedentary behavior, the social support scale for exercise (Malay Version, validated by Sabo et al. [11] for
evaluating social support from friends and family; and iii) The depression, anxiety, and stress scale - 21 Items
(DASS-21) for assessing psychological factors. Height and weight were also measured to calculate body
mass index (BMI) and BMI-for-age Z-scores. Data collection took place on-site in December 2023, with
informed consent obtained from both participants and their parents or guardians.

2.4. Statistical analysis
Statistical analysis was performed using IBM SPSS version 26, with significance levels set at
p<0.05. Univariate analysis was employed for descriptive data, with categorical variables presented as
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frequencies and percentages, and continuous variables as means and standard deviations. Pearson correlation
and chi-square tests were used for bivariate analysis to examine the associations between independent
variables (e.g., sociodemographic factors, BMI, sedentary behavior, social support, psychological factors)
and the dependent variable (physical activity level).

3. RESULTS AND DISCUSSION

A total of 181 participants were involved in the study, with a mean age of 14.38+1.20 years. Table 1
shows the distribution of participants in this study. The majority of participants were female (63.5%), while
males accounted for 36.5%. Nearly 75% of participants' parents had attained tertiary education, indicating a
relatively high level of parental education. In terms of family income, 40.8% of participants belonged to the
B40 category (low income, below RM5,250), 32.9% were in the M40 category (middle income, between
RM5,250 and RM11,819), and 24.3% were in the T20 category (high income, above RM11,820).

Only 4.4% of participants did not meet the recommended physical activity guidelines, while 95.6%
exceeded the recommendation of engaging in at least 420 minutes of moderate-to-vigorous physical activity
(MVPA) per week. This indicates a high level of physical activity among the study population. By
comparison, the NHMS 2022 reported that only 21.4% of Malaysian adolescents achieved the recommended
60 minutes of daily physical activity. Previous research supports the trend that adolescents generally allocate
insufficient time to physical activity [12], [13]. However, the present study reveals a striking contrast with
national data, showing that boarding school adolescents demonstrate significantly higher levels of physical
activity. The structured schedules and mandatory participation in sports and recreational activities within
boarding schools are key factors contributing to this elevated physical activity. The availability of school
recreational facilities also plays a critical role in involvement with moderate to vigorous physical activity
among adolescents [14].

In terms of BMI, 63.5% of participants had a normal weight, while 21.5% were categorized as
overweight and 13.3% as obese. A small proportion of participants (1.7%) were underweight. These results
align with NHMS 2022 data, which indicate that 59.6% of Malaysian children and adolescents aged 5 to 17
years had a body mass index for age z-score (BAZ) in the normal range, with 17.8% classified as overweight
and 14.3% as obese. These findings are consistent with previous studies, which reported similar BAZ
distributions among adolescents [15]. One prior local study observed that approximately 68% of participants
had a normal BMI, aligning with the current study's findings. That study also reported that 50.6% of participants
had a normal BAZ, with 27.5% falling into the overweight or obese category. Interestingly, the prevalence of
underweight individuals was slightly higher in the previous study, at 22% of the sample [16].

The average time participants spent on sedentary behaviors over a week (7 days) was
529.15+250.15 minutes per day, which equates to approximately 9 hours of sedentary activity daily. Among
the different sedentary activities, the highest average time was spent on social activities, with participants
engaging in these activities for 1,330.42+995.34 minutes per week. The time spent on educational and
cultural sedentary activities averaged 461.26+302.21 minutes and 267.28+276.95 minutes per week,
respectively. In contrast, participants reported lower levels of screen time and travel-related sedentary
activities, with averages of 70.48+ 90.47 minutes and 40.63+£108.76 minutes per week, respectively. Overall,
87.6% of participants were classified as having high sedentary levels, spending more than 4 hours per day on
sedentary activities, while only 12.4% were classified as having low sedentary levels.

In comparison to the findings of the NHMS 2022, this study revealed that a significant proportion
(66.7%) of participants spent at least three hours per day engaged in sedentary activities. Previous research
reported a slightly lower prevalence of sedentary behavior, with approximately 62.5% of respondents
classified as sedentary [6]. Conversely, a global study indicated a higher prevalence of low sedentary
behavior, with 64.6% of respondents falling into this category, contrasting with the lower prevalence (12.4%)
observed in the current study [7]. The elevated sedentary behavior in this study may be attributable to the
boarding school environment, where students spend more time socializing with peers due to limited access to
electronic devices and a greater focus on academic activities and revision.

Adequate support from both parents and peers is known to positively influence adolescents' physical
activity [17]. In this study, half of the participants reported receiving sufficient support for physical activity,
while the other half indicated low levels of support. This may reflect the boarding school context, where
students spend significant time with peers, resulting in higher levels of peer support compared to parental
support. Previous research has highlighted that support from friends, parents, and teachers often plays a more
substantial role in participation in physical activity [18].
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Table 1. Mean + SD and distribution of respondents of the study

Variable (s) Mean+SD Frequency  Percent (%)
Age group 14.38+1.20
13 years old 49 27.2
14 years old 72 40.0
16 years old 59 32.8
Sex
Male 66 36.5
Female 115 63.5
Father’s education
Primary
Secondary 2 11
Tertiary 43 24.0
Mother’s education
Primary 2 11
Secondary 43 24.0
Tertiary 134 74.9
Household income status* 7903.97+5425.67
B40 62 40.8
M40 53 329
T20 37 24.3
Physical activity level
Weekly physical activity spends (minutes) 1374.77+£560.99
Not meeting physical activity recommendations (<420 min weekly) 8 4.4
Meeting physical activity recommendations (>420 min weekly) 172 95.6
Anthropometric indicator
Height (m) 158.60+8.15
Weight (kg) 55.81+12.98
BMI (kg/m?) 22.08+4.32
BMI z-score 0.50+1.17
BMI status thinness > 1 SD < -2SD 3 1.7
Normal < -2 SD and 115 63.5
Overweight > +1 SD 39 215
Obesity > +SD 24 13.3
Sedentary behavior
ASAQ score weekly 529.15+250.15
Screen time activities 70.48+90.47
Education activities 461.26+302.21
Travel activities 40.63+108.76
Cultural activities 267.28+276.95
Social activities 1330.42+995.34
Low sedentary <4 hours per day 22 12.4
High sedentary >4 hours per day 155 87.6
Psychological indicator
Family’s support 27.16+10.25
Low support 145 80.6
Adequate support 35 19.4
Peers’ support 36.58+ 1.85
Low support 90 50.0
Adequate support 90 50.0
Depression score 7.74+£7.20
Depression level
Normal 114 62.6
Mild 28 154
Moderate 31 17.0
Severe 6 33
Extremely severe 3 1.6
Anxiety score 9.08+7.04
Anxiety level
Normal 80 440
Mild 24 13.2
Moderate 43 23.6
Severe 15 8.2
Extremely severe 20 11.0
Stress score 11.8348.26
Stress level
Normal 89 494
Mild 55 30.6
Moderate 27 15.0
Severe 8 4.4
Extremely severe 1 0.6

1USD=RMA4.20 Classification of income categories B40, M40, and T20 stand for Bottom 40%, Middle 40% and Top 20%
respectively based on median household income B40 (< RM3860), M40 (RM3860 — RM8,319), T20 (> RM8319)
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Nearly half of the participants were considered asymptomatic for anxiety (44.0%) and stress
(49.4%), while more than half were asymptomatic for depression (62.6%). A small percentage of participants
reported experiencing extreme levels of depression (1.6%) and stress (0.6%). Additionally, 11% of
participants reported severe anxiety, a rate higher than those for depression and stress. A previous study
reported the prevalence of depressive symptoms among adolescents to be 19%, which is lower than the
37.4% found in the current study [19]. Similarly, anxiety prevalence in the prior study was high (63.8%),
aligning with the current study's findings of 54% [20]. Oliveira et al. [21] reported that approximately 44% of
adolescents had a high perception of stress, consistent with the 51% observed in this study. Collectively,
these findings suggest that a substantial proportion of participants in this study are experiencing symptoms of
depression, anxiety, and stress, with approximately half affected by anxiety and stress and one-third affected
by depressive symptoms, indicating a worsening situation among these adolescents.

Table 2 presents the relationship between sociodemographic factors and weekly physical activity. A
significant association was also found between gender and physical activity levels (p = 0.024). All male
participants (100%) met the recommended physical activity levels, compared to 93% of females, with 7% of
females falling short of the recommendations. This is consistent with previous research linking gender to
physical activity levels, where male students typically exhibit higher activity levels [6], [12]. The gender
disparity in physical activity may be influenced by sociocultural factors, such as the association between
masculinity and physical activity and the tendency for female adolescents to prioritize academics and
household responsibilities over physical exercise.

A significant, strong negative correlation was found between age and weekly physical activity
(r =—0.76, p<0.001), suggesting that as age increases, time spent on physical activity decreases. This finding
aligns with prior research, which also identified a significant association between age and physical activity
engagement [22], [23]. Fuentealba-Urra et al. [24] noted that the transition from childhood to adolescence
often results in a decline in both the frequency and duration of physical activity.

No significant associations were found between parents' educational levels and physical activity
(p = 0.410). This finding is consistent with some studies [6], [25] but contrasts with others that have
suggested a significant impact of a father's education on adolescents' physical activity levels [26]. These
discrepancies may be attributed to variations in sample size and population characteristics.

Similarly, no significant relationship was found between household income and weekly physical activity
(r = 0.02, p = 0.780). While local studies also report no correlation between income and physical activity [12],
other research has identified a significant association [25]. In this study, equal access to school-provided sports
facilities across income levels may explain the lack of income-related differences in physical activity.

Table 3 shows the correlation between BMI-for-age Z-score (BAZ), sociological factors (family and
peer support, depression, anxiety, and stress), sedentary behaviors, and weekly physical activity (minutes).
BMI was not significantly associated with weekly physical activity (r = 0.14, p = 0.062). This aligns with
prior research, which often finds no direct relationship between physical activity and BMI among adolescents
[12]. However, some studies suggest that obese adolescents may engage in more physical activity, possibly
as a weight-loss strategy [27]. The use of self-reported questionnaires may have contributed to
overestimation in physical activity levels, as studies using objective measures like accelerometers have
shown more significant associations [28].

There was no significant relationship between sedentary behavior and physical activity (r = —0.071,
p = 0.347). This differs from studies showing that physical and sedentary behaviors can coexist [6]. It is
possible that adolescents may engage in physical activity while still spending significant amounts of time in
sedentary activities.

Table 2. Relationship between sociodemographic factors with weekly physical activity spent (minutes)

Variables Meet recommendation ~ Not meet recommendation
r n (%) n (%) p
Age -0.76% <0.0012*
Sex
Male 0 (0.0) 66 (100.0) 0.024 °*
Female 8 (7.0) 106 (93.0)
Father’s education level
Secondary or lower 2 (4.5) 42 (95.5) 1.000°
Tertiary 6 (4.5) 128 (95.5)
Mother’s education level
Secondary or lower 3(6.8) 41 (93.2) 0.410°
Tertiary 5(3.7) 128 (96.3)
Household income status  0.02 2 0.780%

Note: # Pearson product-moment correlation; ® Fisher’s Exact Test.
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Social support emerged as a significant factor influencing physical activity. A weak positive
relationship was found between family support and weekly physical activity (r = 0.28, p<0.001), and a
moderate positive relationship was observed with peer support (r = 0.39, p<0.001). These findings echo
previous research, which highlights the importance of social support from friends and family in promoting
physical activity among adolescents [29]. Friends, in particular, can encourage physical activity through
shared habits and participation in active pursuits.

Lastly, a weak negative relationship was found between stress and physical activity (r = —0.18, p =
0.016). Higher stress levels were associated with reduced physical activity, supporting research showing that
stress can diminish exercise engagement [30]. Although exercise is known to alleviate stress, individuals
often opt for sedentary activities during stressful periods, potentially due to perceived lack of time and energy
[31], [32]. No significant associations were found between depressive symptoms (r = —0.11, p = 0.130) or
anxiety symptoms (r = —0.14, p = 0.060) and physical activity, although previous studies have shown mixed
results regarding these relationships.

Table 3. Correlation between BMI-for-age Z-score (BAZ), sociological factors (family & peers support,
depression, anxiety & stress), sedentary behaviors with weekly physical activity spent (minutes)

Variable Weekly physical activity spent (minutes)

r p-value

BAZ 0.14 0.062

Family support 0.28 <0.001*

Peers support 0.39 <0.001*

Depression -0.11 0.130

Anxiety -0.14 0.060

Stress -0.18 0.016*

Total sedentary behavior in week (minutes) -0.071 0.347

4. CONCLUSION

This study found that four out of five students met the World Health Organization’s
recommendation of 420 minutes of physical activity per week. This is markedly higher than national data,
which suggests that only 1 in 5 adolescents in Malaysia are physically active. The structured environment,
access to well-equipped facilities, and scheduled recreational activities in boarding schools likely contribute
to this high level of activity. However, despite high physical activity levels, students still spent an average of
9 hours per day in sedentary activities. Significant associations were identified between age, gender, social
support, and stress with physical activity levels. Social support, both from family and peers, was particularly
influential, with higher levels of support corresponding to greater physical activity. Stress, on the other hand,
was negatively associated with physical activity, indicating that stress may hinder students' participation in
exercise. While the boarding school environment appears to promote physical activity, efforts are needed to
address sedentary behavior and the psychological factors, such as stress, that negatively impact physical
activity. Future research should aim to include more diverse samples from different locations to better
understand these associations and to inform the development of targeted interventions that can be applied
more broadly.
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