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Abstract Background and Study Aim: Childhood
and adolescent obesity are a pressing global health issue
with significant implications for long-term health
outcomes. Understanding the impact of sedentary behavior
(SB) and physical activity (PA) on body mass index (BMI)
is crucial for developing effective interventions. This study
examines the divergent effects of PA and SB on BMI
among public and private school students in Al-Hasa,
Saudi Arabia. Material and Methods: A cross-sectional
study design was employed, involving 1,510 students (946
public, 564 private) aged 12-18 years. Anthropometric
measurements, PA levels, and SB scores were assessed
using validated questionnaires. Statistical analyses were
conducted to explore associations between SB, PA, and
BMI across school types. Results: Public school students
demonstrated higher SB scores (p =0.032, ES =0.111) and
lower PA levels (p < 0.001, ES = 0.265) compared to
private school students. Despite this, private school
students exhibited higher rates of overweight and obesity
(p = 0.044, ES = 0.106). In public schools, increased PA
levels were significantly associated with lower BMI (B =
-0.091, p < 0.001), while age (B = 0.026, p < 0.001) and
greater SB scores, particularly video gaming (B =-0.128, p
< 0.001) and laptop use (B = -0.055, p = 0.020), were
positively correlated with higher BMI. In contrast, private
school students showed a significant positive relationship
between overall SB scores and BMI (B = 0.033, p =0.001),
with laptop (B = -0.131, p < 0.001) and video game usage

(B = -0.126, p < 0.001) being the strongest predictors.
However, no significant association was found between
age (B =-0.002, p = 0.840) and PA levels (B = 0.008, p =
0.564) and BMI in private schools. Conclusions: The
findings highlight the influence of school environments on
adolescent health behaviors. Public schools showed
stronger links between PA, SB, and BMI, whereas private
schools demonstrated a greater impact of SB on BMI.
These results underscore the need for tailored interventions
to reduce sedentary behaviors and promote physical
activity. Addressing infrastructure disparities, enhancing
physical education programs, and fostering healthier
lifestyles are critical for combating adolescent obesity in
Saudi Arabia.
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BMI, Public School, Private School, Adolescent,
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1. Introduction

Recent research shows that nearly 10% to 43.9% of
boys and 8.4% to 34.3% of girls in Saudi Arabia are
considered obese, which is becoming a bigger problem for
public health [1,2]. The increase in obesity points to a
major health challenge that must be addressed right away.
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Different factors that contribute are not being active
enough, small amounts of physical exercise, and shifts in
diet, typically caused by urban development and social
changes [3,4]. A well-done review has recently confirmed
that childhood and adolescent obesity is still increasing,
with obesity present in 9.4% of children and 11.2% being
overweight. The best way to tackle this epidemic involves
working together by promoting healthier diets, focusing
on the community, and creating stronger elements of
public health policies [4,5].

Studies done recently show a high level of inactivity
among teenagers around the world, with 58.1% of
Brazilian youth being inactive [6,7]. People who spend
most of their time behind screens and are not active
enough often have more fat in their bodies, a higher
chance of being obese, and a greater risk of diseases such
as type 2 diabetes and heart problems [8]. The main
reasons behind this trend are developments in technology
and changes in society, especially for teens aged 18 and
over, and among well-off individuals [6]. It is necessary
for public health to tackle both physical inactivity and
watching TV by encouraging people to exercise, stay
active, and spend less time in front of screens [8,9].

The adolescent period is very important for forming
healthy habits related to BMI, which can be affected by
several things that can be changed or controlled in one’s
environment. Using health promotion programs at school
has proven useful in improving adolescents’ activities and
avoiding sedentary behavior since schools make it readily
accessible [10]. Observations from certain systematic
reviews point out that activities related to physical
education and nutrition may help lower BMI in teens
slightly [6,11]. For instance, Dias et al. [6] conducted a
meta-analysis and found that BMI decreased by a small
amount of —0.055 because of these treatments. Getting
educators, parents, and health experts to cooperate is
necessary to sustainably manage dangers to health from
weight changes during adolescence [12].

Participating in frequent moderate to vigorous physical
activity has been linked to obtaining less body fat and
more lean muscles. A variety of studies have proven that
more MVPA among adolescents helps keep their body fat
low, their BMI down, and their muscle mass high [13,14].
On the other hand, the extent of these rewards changes
with, among other things, the type of educational
institution someone is in. Because of the lack of equal
opportunities for structured exercise and after-school
sports, students from public and private schools might
become much more active or stay more sedentary [15].
Providing students with good sports facilities and
thorough physical education courses leads to a rise in their
physical activity and benefits body composition control
[15]. Further studies reveal that physical activities
designed for schools help to keep the body composition
healthy, especially as they play a role in lowering the rate
of overweight and obesity among their students [16].

Despite physical education’s importance in keeping
people healthy, many United States schools do not give
students the chance to take daily physical education
classes. The absence of adequate resources, not enough
money, and other academic tasks cause further problems
in carrying out programs of physical activity in schools
[17]. For this reason, by making changes to school
buildings, policies, and getting the support of families and
communities, we can ensure that adolescents reach the full
health advantages of being physically active and have the
right body weight [15,17].

Evidence from several studies points to the fact that
partaking in MVPA on a regular basis helps reduce BMI
and FMI, meaning overall health and body composition
improve [18,19]. According to researchers, adolescents
who get the appropriate amount of moderate-to-vigorous
exercise have less fat, more muscle, and healthier
metabolic  functions [20]. Interestingly, those who
participated in an additional hour of MVVPA each day had
less FMI, especially teens who were more likely to face
problems linked to obesity [20]. In addition, greater
MVPA  appears to support better cholesterol
measurements, since higher levels of physical activity are
linked to lower LDL and higher HDL among adolescents
[21].

In Saudi Arabia, while public schools provide students
with access to a wide range of academic and
extracurricular opportunities, private schools offer a more
individualized experience. Nevertheless, many public
schools do not have adequate sports facilities or scheduled
physical education sessions since they receive funding
from the government. Contrarily, Al-Hazzaa et al. [22]
found that private schools typically had more resources to
offer extracurricular activities and sports programs. These
differences underscore the need to attend to disparities in
school environments as they relate to healthier lifestyles
in adolescents. These differences may contribute to
variations in students’ activity levels, ultimately
influencing their BMI. However, there is still limited
research on how public and private school environments
affect BMI outcomes among Saudi adolescents. PA and
sedentary behavior (SB) significantly impact adolescent
health and body composition. Regular exercise is linked
to better cardiovascular health, muscle strength, and
mental well-being, while excessive screen time and
prolonged inactivity are associated with increased body
fat and metabolic risks [23]. In Saudi Arabia, cultural and
environmental factors—such as gender-segregated
schools, limited public exercise spaces, and widespread
use of digital devices—add complexity to the relationship
between physical activity, SB, and BMI [24].
Understanding how these factors differ between school
types is key to designing effective interventions that
encourage healthier lifestyles.

Studies have shown that the choice of school—public
or private—is important in influencing adolescents’
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physical activity and how much they spend being inactive.
Research has found that students going to public schools
tend to be less active physically than their peers in private
institutions, and this difference is often caused by
limitations in the quality of physical education and the
available facilities, as well as choices in sports activities
[25]. The gap is increased by larger socioeconomic factors,
with lower- and middle-income countries showing teens
with less activity and more sitting time as opposed to
high-income countries. Professional approaches to health
and fitness are influenced by cultural values, finances, and
the help public institutions provide for promoting health
[26]. Besides these factors, where children spend their
time at school is very important for both PA and SB levels.
Many factors play a role, such as the policies of schools
and the physical infrastructure, as well as how
encouraging the social atmosphere is. Things such as how
long recess is, the availability of sports gear, and the ways
teachers motivate youth are important for promoting an
active lifestyle [27]. Besides what happens at school, how
much the family is involved, and the home environment
play a big role in teenagers’ physical exercise habits.
Children in affluent families tend to do more routine
exercises and sports activities since they are more able to
take advantage of resources and opportunities that
encourage them [28]. To sum up, all these findings
demonstrate the many ways that a student’s education,
social background, and family influence their physical
activity and time spent sitting. It is necessary for such
interventions to take all these influences into account to
achieve fairness and lasting outcomes [29].

1.1. Research Problem

Adolescents all over the world frequently deal with the
health problems brought on by having little physical
activity. Young people today are spending more time in
front of screens while doing fewer active exercises, which
results in increasing obesity and the chances of suffering
from serious diseases like diabetes and heart disease at an
early stage. Though understanding this problem is vital,
experts were unable to identify whether students in public
or private schools tend to do physical activity and what
that means for their bodies. It looks like the learning
environment, physical facility, rules for education, and
policies on activity may directly impact how students
behave towards their health. Most importantly, private
schools are seen to offer better facilities, planned PE
programs, and extra sports activities, which are not always
available in public schools. Thanks to this difference, the
body fat percentage, muscle mass, and BMI levels of
students may differ widely. Thus, a lack of thorough
research on this topic in the age group from 12 to 18 years
is a research problem that should be solved. Because of
this, it is necessary to conduct this research, which studies
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the different effects of lack of activity and physical
activity on students’ body composition in public and
private schools to help design interventions suitable for
the local situation and offer more precise and effective
targeting.

1.2. Research Importance

The effects of inactivity and physical activity on the
bodies of adolescents are important to understand to guide
the best health programs for schools. How a person
behaves physically during adolescence is very important
for avoiding health complications in the future. This
research stands out, as more youth across the globe face
obesity and illnesses related to lifestyle changes.
Analyzing differences between students studying in public
and private schools tells us how environmental, structural,
and socioeconomic situations affect how much they
exercise and how their bodies change as a result. Besides,
schools are recognized for helping students learn healthy
habits; however, those benefits are not the same for all, as
some have more access to physical education, sports
facilities, and encouraging surroundings than others.
Because of this study, policy-makers, educators, and
public health experts can review the gaps and apply their
findings to create effective, local strategies that help
everyone enjoy equal opportunities for exercise and better
health. The study’s results can help build interventions in
schools that encourage adolescents to do more physical
activity and less sitting. In addition to boosting personal
health, such efforts also work to relieve healthcare
systems from most of the chronic disease issues that affect
them.

1.3. Purpose of the Study

The objective of this study was to understand the effect
of PA and SB on students’ body mass index in the public
and private schools of Al-Hasa Governorate, Eastern
Province. The key objectives were to: (1) learn if there are
connections between age, physical activity, sedentary
behavior, and BMI; (2) find out any variations between
public and private school students in these links; and (3)
study the effects of television viewing, laptop use, video
gaming, and smartphone use on BMI.

1.4. Research Hypotheses

On this basis, the following hypotheses were established:
(1) Private school students will likely be more physically
active and have lower body mass index (BMI) than their
peers in public schools; (2) Students with higher screen
time will have a higher BMI than those who watch less
television, regardless of their school setting; and (3) Using
smartphones or playing video games excessively can lead
to a higher BMI than other screen activities.
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2. Materials and Methods

2.1. Participants

The analysis used a cross-sectional design to check the
links between physical activity (PA), sedentary behavior
(SB), and body mass index (BMI) among adolescents in
public and private middle and high schools in Al-Ahsa
Governorate. Researchers picked ten public and ten private
secondary schools using a cluster sampling method. There
were two randomly picked schools from each of the five
regions—East, West, Central, North, and South—to
guarantee diversity within environmental and financial
backgrounds. Randomly picked from each school were two
classes per grade, and they each had between 15 and 30
students. Everyone who was enrolled in the study was
eligible to participate, but certain criteria were set to
exclude some individuals for the study’s sake and their
own. It meant that some students missed PE classes, had
medical issues that bothered the assessments, did not
manage the study demands, or did not have their parents’
permission. Altogether, 1,545 students got their parents’
agreement and were checked in the initial screening. So, 35
participants were not involved further because they were
extremely overweight (n = 6), completed only part of the
study (n = 4), or did not want to continue (n = 25). As a
result, only 1,510 students were part of the final analysis.
Before starting the study, both the participants and their
guardians got detailed information about its purpose, how
it would be run, and the possible dangers and advantages.
Permission was granted from the institutional review
board, and people aged 16 or older gave their own
consent, but minor participants needed their parents’
consent as well. The study was conducted between
February and March 2025.

2.2. Protocol

Physical education (PE) classes were used to collect data
by measuring students and letting them answer
standardized questions on a form. To fully understand
students’ physical activity and time spent sitting or lying
down, the survey was made up of three different sections.
In the first section, | collected simple information, such as
how old each respondent is, their gender, what grade they
are in, and whether they attend a public or private school.
Physical activity in the second section was evaluated using
the PAQ-A in Arabic, which is a well-known and trusted
questionnaire by Kowalski et al. [30]. The PAQ-A was
translated according to Saudi culture and tested with a
minor audience to guarantee it is clear and useful for the
target group. The third section was based on a modified
version of SPANS from New South Wales, which is
commonly used to calculate how much time an individual
spends watching TV, reading on a computer, gaming, and
using their phone for the same [31]. The material was
changed and adapted for each local community where the

workshop was held. The researcher provided proper
instructions to the participants so that their results were
accurate and dependable. The participants needed to avoid
food and drinks for at least two hours before the assessment,
not exercise too much on the previous day, and void their
bladder before testing. Every assessment was carried out
by qualified physical education teachers in
climate-controlled rooms to guarantee similarity and
control outside effects on the gathered results.

2.3. Anthropometry

Height was assessed using a Holtain stadiometer
(Crymych, Wales, UK). Participants were directed to stand
erect without footwear, with their feet adjacent, arms at
their sides in a relaxed position, and their heads aligned in
the Frankfort horizontal plane. Measurements were
documented to the nearest 0.1 cm to guarantee precision.
Weight, BMI, and percentage of body fat (PBF) were
measured utilizing the Omron Body Composition Monitor
BF 508 (Japan), a device that performs bioelectrical
impedance analysis (BIA) for the assessment of body
composition. Participants stood barefoot on the scale's
electrodes while grasping the handheld sensors to enable a
thorough impedance measurement. Weight was measured
to the nearest 0.1 kg, and BMI was computed by dividing
weight (kg) by the square of height (m3 Fat mass (FM)
was calculated by multiplying total body weight (kg) by
PBF. Fat-free mass (FFM) was subsequently determined
by deducting FM from total body weight.

2.4. Physical Activity Levels

Participants were assessed using the Arabic form of the
Physical Activity Questionnaire for Adolescents (PAQ-A),
which was translated and adjusted for Saudi context by
Said et al. [32]. The PAQ-A is a self-administered
questionnaire with a 7-day recall period that assesses
participation in varied PAs, encompassing those performed
during school breaks, after school, on weekends, and
within physical education programs. The questionnaire
comprises nine items, with answers for items 1-8 evaluated
on a five-point Likert scale (1 to 5). A combined mean
score was calculated without including item 9. Participants
were divided into five activity levels: extremely inactive
(less than 1.8), fairly active (between 2.6 and 3.4), active
(between 3.4 and less than 4.2), and highly active (4.2 or
more).

2.5. Sedentary Behaviors

Participants were assessed using the NSW Schools
Physical Activity and Nutrition Survey [31], which was
translated and adapted by Said et al. [32] for the Saudi
setting. The poll investigated four sedentary activities: (1)
time spent staring at screens (mobile phones, tablets,
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laptops), (2) watching TV or movies, (3) listening to digital
music, and (4) playing video games on various devices.
Participants were scored on a five-point scale according to
their engagement in these activities per day: < 30 minutes,
score = 5; 30-60 minutes, score = 4; 1-2 hours, score = 3;
2-4 hours, score = 2; and >4 hours, score = 1. More time
spent sitting meant a higher composite SB score (ranging
from 1 to 5).

2.6. Statistical Analysis

Histograms and the computation of absolute skewness
and kurtosis values were employed to assess the normality
of distributions. Significant non-normality was identified
by skewness > 2 or kurtosis > 7. Descriptive statistics were
used to summarize the characteristics of participants,
expressed as mean =standard deviation (SD). To evaluate
differences in age, body composition, PA levels, and SB
scores between public and private schools, Student's t-test
was applied, as the data met the assumptions for
homogeneity of variance and normality. Cohen's d was
calculated to assess effect sizes, with criteria of 0.2 (small),
0.5 (medium), and 0.8 (large). Variance inflation factors
(VIF) were kept below a threshold of 5, indicating no
multicollinearity among predictors. Residual analysis and
diagnostic techniques revealed heteroscedasticity in the
data. Therefore, tailored linear models with Gamma and
Log transformations were used to more accurately examine
the effects of various factors on BMI. Two models were
applied: one that included the overall SB score, and the
other that combined multiple SB components. These
models controlled for confounding variables, providing
precise insights into the factors influencing BMI.
Statistical significance was set at p < 0.05, and all analyses
were conducted using IBM SPSS Statistics (version 26;
IBM Corp., Armonk, NY, USA).

3. Results

3.1. Participants' Characteristics

Table 1 shows the statistics and comparison of age and
physical measurements between students at public and
private schools. It was clear from the results that there were
significant differences in some of the variables studied.
Students in public schools were much older (p <0.001, d =
0.654), taller (p <0.001, d =0.721), and heavier (p <0.001,
d = 0.332) than those in private schools. Private school

pupils had a slightly greater mean BMI than public school
students (p = 0.044, d = 0.106), which coincides with more
overweight among them and a similar number of obese
(17% vs. 10.9%). The students at private schools had more
body fat and less fat-free mass than the students attending
public schools. There was no major difference in total fat
mass for the two groups (p = 0.732, d = 0.018). We found
that age, height, and fat-free mass demonstrated large
effect sizes (d > 0.5), showing that participants from the
two groups were quite different. The results in weight
showed a moderate effect (d = 0.332), BMI showed a small
effect (d = 0.106), and PBF showed a small effect (d =
0.240).

Table 2 and Figure 1 present a comparison of the
differences in PA and SB levels between students from
public and private schools. Public school students showed
an average PA level of 2.41 and private school students had
amean level of 2.60 (p < 0.001, d = 0.265). Despite the fact
that the difference is significant, it does not have much
real-world impact. Students from public schools were seen
with slightly more time spent in sedentary activities, with a
mean score of 2.89 compared to private students’ 2.79 (p =
0.032, d = 0.111). Of all the stationary behaviors, public
school students spent the most time using their mobile
phones (M = 3.29), then some of their other main SB
activities were video gaming (M = 2.93), watching
television (M = 2.73), and using laptops (M = 2.59).
Alternatively, television viewing was the main sedentary
activity for private school students (M = 2.96, SD = 1.37),
and it was followed by laptop use (M = 2.78), video
gaming (M = 2.75), and using mobile phones (M = 2.71).
All results of sedentary activities showed differences that
were statistically significant, except for fat mass. The use
of mobile phones made a significant difference between
men and women (d = 0.410, p < 0.001), showing that there
is a moderate practical difference. Private school students
spent more time watching TV (d = 0.162, p = 0.002) and
using laptops (d = 0.131, p = 0.012), but public school
students seemed to game more often (d = 0.126, p = 0.017)
and they most used their mobile phones. Even though the
results were significant, the differences Cohen’s d showed
were mostly in a small or mode range. The largest effect
was observed for mobile phone use (d = 0.410), suggesting
meaningful behavioral variations between school types.
Smaller effect sizes for PA level (d = 0.265), TV viewing
(d = 0.162), and laptop use (d = 0.131) indicate subtle
differences that may not translate into major health
disparities without further contextual or longitudinal
analysis.
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Table 1. Age and anthropometric characteristics of the participants compared across types of school

Public vs. Private

Variable group N Mean SD
t p Cohen’s d
Public 946 14.91 1.56
Age (years) Private 564 14.06 0.97 13.086 <0.001 0.654
Total 1510 14.60 1.43
Public 946 150.96 15.34
Height (cm) Private 564 141.78 9.39 12.86 <0.001 0.721
Total 1510 147.54 13.17
Public 946 46.64 17.30
Weight (kg) Private 564 4158 12.84 6.03 <0.001 0.332
Total 1510 44.44 14.83
Public 946 19.97 4.95
BMI (kg/m?) Private 564 20.52 5.38 -2.01 0.044 0.106
Total 1510 20.18 5.12
Public 946 14.21 5.80
PBF (%) Private 564 15.68 6.47 -4.56 0.001 0.240
Total 1510 14.76 6.09
Public 946 7.35 5.66
Fat mass (kg) Private 564 7.25 5.79 0.34 0.732 0.018
Total 1510 7.31 5.71
Public 946 39.29 12.41
Fat-free mass (kg) Private 564 34.33 7.70 8.56 <0.001 0.480
Total 1510 37.44 11.15
Note: SD, standard deviation; BMI, body mass index; PBF, percentage body fat.
% ——Public Private
60
50.3
50
40 4.7
30 28.4
20 17 26
12.8
10 10.9
9.9
0
Underweight Normal weight Overweight Obese

Figure 1. Percentage of BMI categories by type of school
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Table 2. Physical activity levels and sedentary behaviors scores of the participants compared across types of school.

Public vs. Private

Variable group N Mean SD
t p Cohen’s d

Public 946 241 0.75

Physical activity level Private 564 2.60 0.68 -5.14 <0.001 0.265
Total 1510 2.48 0.73
Public 946 2.89 0.85

Sedentary behaviors score  Private 564 2.79 0.95 2.15 0.032 0.111
Total 1510 2.85 0.89
Public 946 2.73 1.47

TV score Private 564 2.96 1.37 -3.06 0.002 0.162
Total 1510 2.82 1.44
Public 946 2.59 1.50

Laptop score Private 564 2.78 1.41 -2.51 0.012 0.131
Total 1510 2.66 1.47
Public 946 2.93 1.53

Video-games score Private 564 2.75 1.32 2.40 0.017 0.126
Total 1510 2.86 1.46
Public 946 3.29 1.45

Mobile score Private 564 271 1.38 7.669 <0.001 0.410
Total 1510 3.08 1.45

Note: SD, standard deviation; BMI, body mass index; PBF, percentage body fat.

3.2. Predictors of Participants' BMI by Type of School

3.2.1. Public School

According to GLM results in Table 3, physical activity
(PA), sedentary behavior (SB), age, and body mass index
(BMI) were found to be related in students at public
schools. Watching TV, using a laptop, and playing video
games were among the SB habits tied to how individuals’
BMIs varied. The fit of both models was judged as
acceptable by goodness-of-fit statistics. The deviance of
40.214 and Pearson Chi-Square value of 42.371 were near
their respective df (942) for Model 1, meaning that the
model reflected the variability in BMI results: Model 1 (PA,
SB, and age included): Deviance = 40.214, df = 942;
Pearson Chi-Square = 42.371, df = 942. Model 2 (that
replaces the total SB score with SB category scores):
Deviance = 38.410, df = 923; Pearson Chi-Square = 40.225,
df = 923. According to likelihood ratio tests, both models
performed a great deal better than the intercept-only model
(Model 1: y* = 154.933, df = 3, p < .001; Model 2: > =
198.648, df = 22, p < .001). Using information criteria
showed that Model 2 (AIC = 5321.313, BIC = 5437.767)
performed better than Model 1 (AIC = 5327.028, BIC =
5351.290), which made the findings more accurate.

In Model 1, active individuals had lower BMIs (B = —
0.091; p < .001) while more sedentary tasks and older
people were associated with a higher BMI (B = 0.041 and

0.026; p < .001 for both). According to these data, helping
schools to increase their students’ activity and reduce
inactive time might be worthwhile for fighting obesity.
Also in Model 2, BMI still had a negative relationship with
PA (B = -0.086, p < .001), even though total SB was not
used. When it came to the SB categories, video gaming had
the strongest link to raised BMI. The BMIs of students who
spent more than 4 hours per day on video games were
higher than those who spent less—even less than one hour
per day (B = 0.128 and 0.120; p < .001 for both groups). In
addition, having a laptop and watching television were also
found to be moderately related to lower BMI for some
lengths of time. With that, each additional hour of
computer use on a laptop each day was associated with
only a slight decline in BMI (p = .020). A BMI lower than
the average was observed in those watching TV no more
than 30 minutes a day compared to those watching more
than 4 hours daily (B = -0.055, p = .030). Interestingly,
there was no strong link between using a mobile phone and
a person’s BMI (p > .05). Despite some associations
reaching statistical significance, the effects were found to
be most of the time quite small. When looking at how SB
affects BMI, the effect of video gaming was seen to be the
most meaningful at longer durations. Even though laptop
use and TV watching were found to be significant effects in
the study, they were much smaller than those of electronic
games.
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Table 3. Parameter estimates for predictors of public schools’ BMI

Model 1

Metric Value df Value/df Sig.
Goodness of Fit

Deviance 40.214 0.043 -
Scaled Deviance 952.654 - -
Pearson Chi-Square 42.371 2 0.045 -
Scaled Pearson Chi-Square 1003.762 - -

Log Likelihood -2658.514 - - -

AIC 5327.028 - - -

BIC 5351.290 - - -
Omnibus Test

Likelihood Ratio Chi-Square 154.933 3 - <0.001
Parameter Estimates B Std. Error 95% Wald ClI Sig.
(Intercept) 2.700 0.0712 [2.561, 2.840] <0.001
Age (years) 0.026 0.0043 [0.018, 0.034] <0.001
PA levels -0.091 0.0089 [-0.108, -0.073] <0.001
SB score 0.041 0.0079 [0.025, 0.056] <0.001
(Scale) 0.042a 0.0019 [0.039, 0.046] -
Model 2

Metric Value df Value/df Sig.
Goodness of Fit

Deviance 38.410 923 0.042 -
Scaled Deviance 952.358 923 - -
Pearson Chi-Square 40.225 923 0.044 -
Scaled Pearson Chi-Square 997.361 923 - -

Log Likelihood -2636.657 - - -

AIC 5321.313 - - -

BIC 5437.767 - - -
Omnibus Test

Likelihood Ratio Chi-Square 198.648 22 - <0.001
Parameter Estimates B Std. Error 95% Wald ClI Sig.
(Intercept) 3.283 0.033 [3.218, 3.347] <0.001
Age (years) 0.027 0.005 0.018, 0.036 <0.001
PA levels -0.086 0.009 -0.104, -0.067 <0.001
[TV viewing = <30 min/day] -0.055 0.0254 -0.105, -0.005 0.030
[TV viewing = > 4 h/day] Oa

[Laptop use = 1-2 h/day] -0.055 0.024 -0.102, -0.009 0.020
[Laptop use = >4 h/day] Oa

[Video games = Not at all] -0.119 0.029 -0.176, -0.063 <0.001
[Video games = <30 min/day] -0.128 0.025 -0.177,-0.078 <0.001
[Video games = 30 min-1 h/day] -0.120 0.023 -0.166, -0.075 <0.001
[Video games = 1-2 h/day] -0.070 0.021 -0.111, -0.029 0.001
[Video games = 2-4 h/day] -0.067 0.021 -0.108, -0.026 0.001
[Video games = >4 h/day] 0a

(Scale) .040° .0018 .037,.044 -

b

Note: ClI, confidence interval; PA, physical activity; SB, sedentary behavior. 2, set to zero because this parameter is redundant, °, maximum
likelihood estimate.
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3.2.2. Private School

An analysis of GLMs was done in order to determine
how physical activity (PA), sedentary behavior (SB), age,
and body mass index (BMI) are related among students in
private schools. Both models showed an adequate global fit
based on the deviance and Pearson Chi-Square, with values
of 26.879 (with 560 df for Model 1) and 28.621 (with 560
df for Model 2). Replace the total SB score with specific
categories in Model 2, deviance = 24.098, and df=545;
Pearson Chi-Square = 24.904, df = 545. The two models
did better and were statistically significant in comparison
to the intercept-only model, according to likelihood ratio
tests: Model 1: y> =11.696, df = 3, p = .009. Model 2: ¥* =
73.750, and the number of degrees of freedom is 18 with a
p value less than .001 Lower values of AIC for Model 2
along with handy criteria also confirmed it performed
better and balanced the above-mentioned factors in a
reasonable way.

In Model 1, it was found that none of the variables had a
noticeable impact on BMI: Age: B = -0.005, p = .636. At
the PA level, the value for b is —0.001, and the p value
is .948. Nonetheless, spending more time resting is linked
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to higher BMI values for those students (B = 0.033, p =
0.001). With specific types of sedentary behavior used
instead of energy expended while sitting, Model 2 also
showed no statistically significant results for age (B = —
0.002, p = .840) and PA level (B = 0.008, p = .564).
Nevertheless, almost every SB was linked to BMI, except
for Laptop use, which maintained a negative link toward
BMI regardless of the time spent with it. In detail, students
who did not use laptops for longer than 30 minutes a day
saw their BMI decrease by B = -0.131 (p < .001). There
was a decrease in heat generation of B = —0.093 for those
who used laptops for roughly 30 minutes—1 hour every day
(p = .003). People who spent between 1 and 2 hours daily
on their laptops experienced a decline of B = -0.130 (p
< .001). A negative relationship with BMI was found for
those not playing or playing less than 30 minutes/day: it
was between B = -0.117 and B = —0.156. Even when
adjusting for several other things, these results were still
important. On the other hand, students in private schools
did not show any meaningful link between their BMI and
how much time they spent watching TV or using mobile
phones (see table 4).

Table 4. Parameter estimates for predictors of private schools’ BMI

Model 1
Metric Value df Value/df Sig.
Goodness of Fit
Deviance 26.879 0.048 -
Scaled Deviance 568.444 -

560
Pearson Chi-Square 28.621 0.051 -
Scaled Pearson Chi-Square 605.275 -
Log Likelihood -1624.505 -
AIC 3259.010 -
BIC 3280.686 -
Omnibus Test
Likelihood Ratio Chi-Square 11.696 3 - 0.009
Parameter Estimates B Std. Error 95% Wald CI Sig.
(Intercept) 2.914 0.043 [2.830-2.999] <0.001
Age (years) -0.005 0.0095 [-0.023, 0.014] 0.636
PA levels -0.001 0.013 [-0.027-0.025] 0.948
SB score 0.033 0.010 [0.014-0.051] 0.001
(Scale) 0.047° 0.003 [0.042-0.053] -
Model 2
Metric Value df Value/df Sig.
Goodness of Fit
Deviance 24.098 0.044 -
Scaled Deviance 567.987 545 - -
Pearson Chi-Square 24.904 0.046 -
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Table 4 continued

Scaled Pearson Chi-Square 586.980 - -

Log Likelihood -1593.478 - - -

AIC 3226.956 - - -

BIC 3313.657 - - -
Omnibus Test

Likelihood Ratio Chi-Square 73.750 18 - <0.001
Parameter Estimates B Std. Error 95% Wald CI Sig.
(Intercept) 3.123 0.046 3.034-3.212 <0.001
Age (years) -.002 .0093 -.020, .016 0.840
PA levels 0.008 0.013 -0.018-0.034 0.564
[Laptop use = <30 min/day] -0.131 0.032 -0.193—-0.069 <0.001
[Laptop use = 30 min—1 h/day] -0.093 0.032 -0.156—0.031 0.003
[Laptop use = 1-2 h/day] -0.130 0.034 -0.197—-0.064 <0.001
[Laptop use = >4 h/day] Oa

[Video games = Not at all] -0.126 0.033 -0.191--0.060 <0.001
[Video games = <30 min/day] -0.117 0.033 -0.180—-0.052 <0.001
[Video games = 30 min-1 h/day] -0.156 0.033 -0.220—-0.092 <0.001
[Video games = 1-2 h/day] -0.077 0.033 -0.142—-0.012 0.020
[Video games = >4 h/day] Oa

(Scale) 0.042 0.003 0.038-0.048 -

Note: Cl, confidence interval; PA, physical activity; SB, sedentary behavior. 2, set to zero because this parameter is redundant, °, maximum

likelihood estimate

4. Discussion

The objective of this research was to observe the way
physical activity and sedentary behavior influenced body
mass index among students at public and private schools in
the Al-Hasa Governorate, Saudi Arabia. The main
objectives included looking at how age, physical exercise,
and the amount of time spent being inactive are related to
BMI; bonus point; whether these relations differ between
public and private school students; and an examination of
how using television, computers, playing video games, and
using smartphones affects BMI. The results indicated clear
patterns regarding the influence of age, PA levels, and SB
scores on BMI across various educational settings. Among
public-school students, a significant positive correlation
was observed between age and overall SB scores with BMI,
suggesting that BMI increases with age and that higher SB
scores correlate with elevated BMI levels. Higher levels of
PA were associated with lower BMI, highlighting the
effectiveness of PA as a strategy for reducing weight gain.
The analysis of the specific sedentary activities indicated
that television viewing significantly influenced BMI, with
students who engaged in less than 30 minutes of viewing
per day exhibiting a lower BMI than those who viewed
television for more than 4 hours daily. Furthermore, video
gaming and laptop usage demonstrated significant

correlations with BMI, indicating that heightened
engagement in these activities may lead to weight gain.
The relationship between the usage of smartphones and
BMI was not consistently observed.

In public schools, more active students typically had
lower body mass indexes, continuing to show the
well-known link between PA and promoting a healthy
body weight. It was also found that age and overall SB
scores have a strong positive relationship with BMI,
meaning that older students are likely to adopt sedentary
habits and this might lead to them gaining more weight
over time. But, in contrast, no clear link was noticed
between PA levels and BMI for private school students,
who are generally more active. Analyzing this issue further
is important so we can consider diet, workloads, and access
to nutrition, which are thought to be confounding factors.
The use of laptops and video games for a long time was
found to be connected to higher BMI levels among both
sets of students. These results are in accordance with
earlier studies pointing out that sitting in front of screens is
a key factor for weight gain among teenagers [33, 34].
Those public school students who watched a lot of
television (more than four hours each day) had a
significantly higher chance of being overweight or obese.
Alternatively, there was not a steady relationship between
mobile phone use and BMI, likely because people only use
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their phones occasionally.

Research proves there is a link between teens watching
too much TV or using computers for long hours and higher
chances of them being overweight or obese. Those who
spend more than one hour each day in front of a screen for
TV or video games are much more likely to be overweight.
For example, it has been reported that people who watch
more than four hours of TV every day have a 2.19 times
increased chance of becoming obese [35]. In addition, long
hours spent on smartphones are associated with obesity, as
there is a risk of 2.75 times higher for those who use their
phones for more than 180 minutes every day [36]. Notably,
there is a clear and constant link between watching
television and playing video games and a person’s BMI,
while the link between mobile use and BMI is less clear
and varies. Because people pick up their phones frequently
and use them in short bursts, their media use is less
organized than what you see with televisions and games
[37,38]. To summarize, these results stress that reducing
screen time is important for decreasing adolescents’ risk of
obesity. For this reason, it is important to create special
public health campaigns that encourage more exercise and
reduce couch potato habits to minimize these risks [39].

The differences seen between public and private school
students cannot solely be attributed to students’ behaviors.
Instead, they are influenced by social, cultural, and
environmental factors that play a role in students’ health.
Private schools in Saudi Arabia tend to focus on children
from richer families who can enjoy plenty of healthy meals,
take part in extra activities, and receive better support for
healthy living [40]. These variables might have lessened
the negative effects of low PA on BMI in the case of
private students, which helps to explain the lack of a clear
link between PA and BMI in this group. In contrast, those
who go to public schools are frequently from modest
families and have much less access to safe areas for
exercise, properly equipped gyms, and assistance with
physical education [41]. In addition, academic progress is
valued more than physical fitness in parts of Saudi Arabia,
particularly in public schools, since PE remains optional
despite the latest curriculum changes [40].

The typical private school offers greater opportunities
for students from wealthy homes to take part in nutritious
food, extra activities, and support for a healthy life. These
positives could lessen the harmful effects on BMI that
students’ low levels of physical activity might have [25,42].
Public school students from low-income backgrounds
usually have less access to safety while working out and
fewer physical education resources. Because of these
challenges, there is more obesity and less physical activity
among older people [43,44]. The problem is worsened as
public schools mainly focus on academics, making
physical education optional after recent changes in
curriculum [25,42]. Students in public schools typically
face larger health inequalities due to the strong focus on
learning in the culture. Considering the impact of
environmental, social, and cultural factors, it is very
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important to take specific steps to ensure fair and equal
health among adolescents in Saudi Arabia [44,45].

Educational environments significantly influence PA
opportunities. Our research revealed that private school
students exhibited higher rates of overweight and obesity
compared to their public-school counterparts, which is
likely attributable to disparities in funding, nutrition
programs, and access to physical education. These findings
align with other studies indicating economic and
infrastructural disparities that affect PA and SB patterns
among Saudi adolescents. Unhealthy dietary practices and
insufficient PA have been recognized as significant factors
contributing to the rising obesity prevalence among Saudi
youth [41]. Research indicates that obese adolescents
consume greater quantities of meat, grain products, fast
foods, sugary beverages, and snacks compared to their
non-obese counterparts, leading to increased caloric intake
[46].

The association between SB and elevated BMI in both
public and private educational institutions aligns with
previous studies. Said and Shaab [33] demonstrated that
BMI was significantly affected by SBs in 981 private
school students (240 girls and 741 boys). SBs such as
playing video games and using laptops were shown to be
substantially linked to BMI in the total group (B =0.593, p
<0.001 for video games and = 0.238, p <0.01 for laptops).
There was a significant finding in the subgroups for
prepubescent boys when it came to video games alone (8
=0.869; p <0.001) and for laptop use alone in the
adolescent boys (B = 0.489; p <0.001). Carson et al. [34]
identified excessive screen time as a significant risk factor
for childhood obesity. Our research shows that playing
video games and using a laptop are strongly linked to BMI.
This supports findings of Saunders et al. [47] that not all
screen-based activities have the same metabolic
effects—some may include short bursts of movement or
mental activity that help prevent weight gain.

Multiple reasons may elucidate why specific sedentary
activities exert differing effects on BMI. TV viewing and
the use of smartphones is often linked to extended periods
of idleness and exposure to food advertising, which may
encourage poor dietary practices and reduce energy
expenditure. On the other hand, video games may require
mental focus or little physical effort (like moving your
hands or adjusting your posture), which may explain why
the effects of video games on BMI do not increase in
comparably manner as the periods of time spent in playing
video games. Numerous environmental and social factors
shape these trends. Accelerated urbanization and economic
advancement have enhanced availability of high-calorie
foods while promoting sedentary lifestyles due to greater
dependence on motorized transport and screen-based
leisure activities. The severe climatic conditions in
Al-Ahsa, characterized by intense summer heat and frigid,
blustery winters, severely restrict opportunities for outdoor
PAs. Moreover, the area is deficient in exercise facilities
and public parks, constraining access to recreational
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activities. Cultural norms and academic pressures may
diminish the importance of PA, particularly among
students in rural areas where intellectual and spiritual
endeavors often overshadow sports and exercise [48].

Using school-based programs to boost physical activity
in Saudi Arabia is often restricted by different factors in the
system, environment, and culture. Even though physical
education is taught in schools, students can still choose
whether to attend, and some conservative groups have
stopped its full introduction in public schools [49]. Since
there is a strong focus on schooling and less on sports in
society, this leads to more school limitations for public
school students, who already have fewer resources.
Evidence suggests that having large playgrounds and many
activities at school helps students maintain a higher level of
physical activity [50]. Still, in places like Al-Ahsa, many
schools have not been built properly and do not have
enough extracurricular sports, while private schools tend to
have much better resources for physical activities [49, 51].
Disparities are also made worse by the influence of
sociocultural elements. In families whose incomes are
limited, public schools are a common option, and not
having much money for outside activities or healthy food
may indirectly result in kids being more inactive and
gaining weight [44]. In addition, some cultural beliefs in
favor of academic wins over sports make it less likely for
students and parents to choose PA, most of the time even
when they have the option. Unlike public schools, private
schools families are usually more likely to have the
resources and experience for their children to participate in
sports, fitness programs, and use healthier private facilities
[42]. Action to create positive environments like upgrading
the playground or creating community spirit in schools has
begun, but still does not happen consistently [52]. Due to
the lack of available organized sports and secure places for
PA in times of bad weather, people have fewer
opportunities to stay active.

4.1. Study Limitations

This study gives useful information about the
relationships among physical activity (PA), sitting time
(SB), and body mass index (BMI) for students in public
and private schools in Al-Hasa Governorate. Still, several
problematic points in the research should be kept in mind
when viewing the findings. Because it is cross-sectional,
this study cannot show if the observed relationships are
true causes or coincidental. Although associations were
shown, more research is required to see which happens
first—a change in PA or SB or a change in BMI. Second,
using questionnaires with participants to learn about PA
and SB can sometimes lead to biased results because of
errors in memory and social factors. Such limits may make
behavioral data less reliable. Using accelerometers or
pedometers in studies could better check the reliability of
research findings. Additionally, the current analysis did not

consider various confounding variables, for example, diet,
the amount people sleep, and SES. They can each have a
separate effect on physical activity habits and body shape.
Eating a lot of sugar-filled beverages and fast food is
strongly linked to greater obesity in Saudi youth.
Furthermore, having difficulties sleeping can increase BMI
and lead to changes in eating patterns among teenagers.
Having a high socioeconomic status allows people to
obtain fresh food, use nearby sports facilities, and enroll in
organized sports programs. Because of this, in future
studies, researchers should look at all these variables
closely to ensure better statistical analysis and more
meaningful outcomes. Fifth, the study focused only on
male students from one area, Al-Hasa Governorate, and
this might not apply to results with female students or age
groups, or in other regions where conditions are not the
same. Looking at adolescent health behaviors in different
demographics and areas will make our understanding of
this issue broader across the country. Still, although
guantitative data provide knowledge, cultural and
contextual factors that affect students’ lifestyle choices are
not entirely covered. To expand on future studies,
interviews or focus group conversations could be included
to learn how different family situations, peer effects,
demands in school, and cultural surroundings influence
how active youth are.

4.2. Future Research Directions

In future studies, researchers could use long-term
designs to understand if activity levels and sitting time
cause changes in adolescents’ body composition and to
determine important times for effective intervention. To
improve the accuracy and more accurately measure PA and
SB, studies can also use accelerometers, pedometers, or
wearable gadgets to assess them instead of only depending
on self-reports. Studies also recommend recording
complete information on important factors such as diet,
sleep, and economic status to improve the accuracy of
statistical analysis and learn how these affect health results.
Sociocultural factors and the effects they have on the
behavior of teens will be better understood by studying a
wide range of age groups, gender identities, geographic
regions, and income backgrounds. Using interviews, focus
groups, or observing local life can lead to a better
understanding of people’s motivations, typical cultural
behaviors, relationships within families, and how
institutions play into their behavior. Besides, interventions
designed especially for public and private schools in Saudi
Arabia can help access their effectiveness at promoting
active behavior, limiting inactivity, and encouraging
healthier foods. Using mobile applications, games, and
instant monitoring systems could help introduce youth to
healthier behaviors and make it possible for more people to
get involved.
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5. Conclusions

In this study, the connections between youngster’s age,
PA, SB scores, BMI, and school types (public or private)
were assessed in Al-Hasa Governorate, Eastern Province
of Saudi Arabia. The review pointed out that the health
behaviors of teens depend a lot on the type of school they
attend. It was found that older students in public schools
tend to have higher values of body mass index. It goes
along with a worldwide trend that shows young people are
being less active and spending more time being inactive.
Higher PA was linked to having a lower BMI, displaying
how regular exercise can lower a person’s chance of
becoming overweight. Furthermore, spending time
watching television, using laptops, or playing video games
especially was strongly connected to higher BMI, which
means these are not equal when it comes to impact on body
weight. However, private school students’ BMI was not
influenced by how old they were or how much they
exercised. All in all, spending most of the day still was a
key factor for a high BMI, especially related to daily use of
computers and video games. It seems that the effect of
screens might be stronger than any influence from exercise,
perhaps because of differences in eating habits, social
background, and chances to join wellness programs. The
divergent patterns observed between public and private
school settings emphasize the need for context-specific
interventions that consider institutional, environmental,
and sociocultural influences. Schools—regardless of
type—play a pivotal role in promoting healthy lifestyles
through curriculum integration, policy implementation,
and infrastructure support for physical activity. However,
effective strategies must also address modifiable risk
factors such as screen time, dietary practices, and sleep
hygiene, which are increasingly recognized as integral
components of adolescent obesity prevention. From a
theoretical perspective, these results align with the Social
Ecological Model, which posits that individual behaviors
are shaped by multiple layers of influence, including
intrapersonal, interpersonal, organizational, community,
and policy-level factors. The findings reinforce the
necessity of adopting multilevel approaches when
designing school-based interventions aimed at reducing
sedentary behavior and promoting active living.
Methodologically, future studies should incorporate
objective measures of PA and SB, control for key
confounding variables (e.g., diet, sleep, SES), and adopt
longitudinal designs to better understand causal
relationships and behavioral trajectories over time. In
conclusion, this research highlights the complex interplay
between educational setting, lifestyle behaviors, and body
composition among adolescents in Saudi Arabia. It
provides a foundation for developing targeted,
evidence-based strategies tailored to the unique needs of
public and private school environments, ultimately
contributing to national efforts to combat childhood
obesity and promote lifelong health.
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