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Abstract

Overweight is the result of a complex
interaction between several factors, both non-modifiable
and modifiable factors. Modifiable factors include food
consumption, lifestyle, and physical activity. If childhood
overweight problems continue and are left untreated, it will
have a significantly worse impact and can threaten their
lives in the future. The most effective and safe method to
lose weight is by doing physical activity. This study
examines the effectiveness of a play-based physical
activity model to lose weight for overweight children aged
9-12 years. This study used an experimental method by
involving 20 overweight children aged 9-12 years.
Bodyweight measurements were carried out in the control
group and the experimental group. The collected data were
analyzed using a t-test with SPSS 19 software. The results
indicated that: (1) there is a significant effect of play-based
physical activity on children's weight loss; (2) the
play-based physical activity model is effective for reducing
children's weight. The play-based physical activity model
needs to be developed and implemented in schools as
weight loss strategies for overweight children. The results
of this study can be used by sports teachers, instructors,
parents, and stakeholders to jointly solve the children's
overweight problem. Due to the benefits of physical
activity for overweight children, other types of physical
activity that can be practiced individually without reducing
its enjoyment and satisfaction should be further studied and
developed.
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1. Introduction
In 2019, 38,000,000 children under five years old were
overweight or obese [1]. This health problem occurs not
only in developed countries but also in developing
countries. Globally, 10% of school-age children are
estimated to have excess body fat and an increased risk of
experiencing chronic disease [2]. Childhood obesity and
weight problems are also experienced by families with
middle to lower socioeconomic conditions [3]. The
incidence of overweight is increasing worldwide. At this
time, it is estimated that there are 300 million people who
suffer from overweight in all global [4]. Research in
European Saudi Arabia, namely Italy, Germany, the
Netherlands, Romania, Bulgaria, Lithuania, and Turkey,
shows that out of 5,206 school children aged 6-11 years,
15.6% are overweight, and 4.9% are obese [5]. Asia is the
continent with the highest number of overweight men in
developing countries, namely 60% of the population of
around 10.6 million people [6]. Reference [7] reports that
20.7% of Indonesia's population over 18 years is
overweight.
Annual health care costs in Southeast Asia for
complications related to overweight such as diabetes and
heart and blood vessel disease have already reached $ 10
billion. Overweight in China's young generation could
spend $724 billion in medical costs by 2030. Such
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diseases are an additional burden for the country already
struggling to manage primary health care needs [8].
Non-infectious diseases (Non-Communicable Diseases),
which are currently occurring in many developed and
developing countries, are highly likely to have started
with an overweight condition. The social-economic and
public health burdens are enormous in developing
countries, including Indonesia. Reference [9] points out
that being overweight is caused by a phenomenon called
the New World Syndrome.
Being overweight is caused by several factors, both
non-modifiable
and
modifiable
factors.
The
non-modifiable factors consist of genetics, ethnicity,
gender, and age. Meanwhile, modifiable factors are food
consumption, lifestyle, and physical activity [10]. Genetic
factors account for 33% of the effect on a person's body
weight. Genes are the dominant factor of overweight, but
the environment also influences it. The environment, in
this case, includes behavior/ lifestyle (food, meal
frequency, and daily activities). A genetic pattern
certainly cannot be changed, but diet and activity patterns
can be changed [11].
The emergence of various degenerative diseases such as
coronary
heart
hypercholesterolemia,
hypertriglyceridemia, diabetes mellitus, hypertension,
arthritis/gout, and gallstones are also triggered by obesity
[12]. Blood fat levels can cause the emergence of
degenerative diseases and shorter life expectancy,
incredibly high cholesterol in the blood in people with
over fatness, which will harm the heart and blood vessels
[13].
Several methods that can be used to treat overweight
include exercise, diet, psychological therapy, and surgery
[14]. Overweight can also be overcome by using
weight-loss drugs, liposuction, acupuncture, and body
wraps. One effective method to reduce body fat is diet.
However, reference [15] argues that a diet without
physical activity will cause a decrease in muscle size
which has an impact on metabolism. Several weaknesses
of a diet program to lose weight include reducing lean
body mass (increasing pure muscle mass / fat-free mass),
weak body, lowering basal metabolism, and nutritional
deficiencies [16]. Therefore we need a form of physical
activity that reduces the risk of being overweight. Sport is
one answer to this problem. However, the types of s need
to be further examined sports that can reduce the
overweight problem.
Reference [17] suggested that exercising is an effective
and safe alternative to reduce body fat that does not cause
adverse health effects. To lose weight, reducing body fat
content can also improve the quality of physical function,
such as: increasing muscle strength and endurance, joint
flexibility and increasing aerobic fitness, and increasing
the mobilization and use of fat. It is necessary to exercise
correctly and with the right dose [16]. Jogging and
walking is a physical activity recommended by the
America College of Sports Medicine and the American
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Heart Association [18].
If childhood overweight problems continue and are left
untreated, it will have a significantly worse impact and
can threaten their lives in the future [4]. Therefore, this
study makes a breakthrough in modifying physical
activity expected to solve the problem by conducting
research and developing a play-based physical activity
model to lose weight for overweight children aged 9-12
years.

2. Methods
2.1. Subject
This study was conducted on 20 overweight male
students aged 9-12 years at an elementary school in
Sleman, DIY, Indonesia, who wrote consent to participate
in the study based on the Informed Content. The criteria
for selecting participants in this study were students who
had a BMI (Body Mass Index) in the overweight category,
namely the more significant than the 85th percentile.
Students with BMI less than 85th percentile are students
with underweight and normal or healthy weight categories,
were not included in the study.
This study used an experimental design by dividing into
two groups, namely ten students in the experimental group
and ten students in the control group (Figure 1). There
was no significant difference between the experimental
group and the control group in terms of age, height, and
weight (p>0.05) (Table 1).

Figure 1. Experiment Design

A, B

: initial pre-test

A1, B1 : initial post-test
X1
:Play-based
Experiment Group

physical

activity

model

for

X2
: No specific guidelines for physical activity for
Control Group
--------- : Physical Activity Period
Table 1. General characteristics of the subject (n=20)
Characteristics

Experiment
Group (n=10)

Control
Group (n=10)

P

Age (years)

11,60±0,52

11,50±0,53

0,548

Weight (kg)

49,33±4,71

47,12±8,45

0,222

Height (cm)

148,0±6,82

144,0±7,35

0,914

BMI (%)

96,98±1,64

96,24±3,33

0,026

Mean ±standard deviation
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2.2. Procedure
In the experimental group, the teacher gave treatment to
students to carry out the play-based physical activity for
five weeks with a frequency of 5 times per week and a
duration of 60 minutes by the play-based physical activity
model guidelines (Table 2). The play-based physical
activity model is a group game that involves locomotor
movements (walking, running, jumping, jumping,
crawling), non-locomotor movements (turning, avoiding,
twisting, bending, and swinging), and manipulative
(throwing, catching, hitting the ball, bouncing the ball,
kicking the ball, and dribbling). Then, the game is carried
out using a matching system to make it more interesting
and fun for children. The training zone used in play-based
physical activity is 120-140 times per minute pulse. Every
10 minutes, the child is guided by the teacher to measure
the pulse. Meanwhile, the control group had the same time
but was not given special treatment, which means there
were no specific rules in physical activity.
2.3. Assessment
Measure height using a stadiometer, weight
measurement using a digital scale, and BMI using WHO

AnthroPlus 1.0.4 software application. BMI can be known
by entering data on the date, month, year of birth, weight,
and height. These measurements were carried out before
and after the intervention in the experimental and control
groups. Table 3 shows the results of the pre-test, post-test,
the difference in mean, and the difference in influence
between the experimental and control groups.
2.4. Statistical Analysis
Statistical measurements of the subject's data were
analyzed using SPSS 19 software. The normality test to
determine whether the data used was normal or not
distributed was carried out through the Shapiro Wilk test.
Then the homogeneity test was conducted to determine
whether the experimental and control groups' general
characteristics were homogeneous before the intervention.
Paired samples test was conducted to determine the
difference in average body weight and BMI before and
after the intervention of each group. An independent
samples test was conducted using post-test data to verify
the influence difference between the experimental and the
control groups. The level of statistical significance was
0.05.

Table 2. Play-based physical activity model for the experimental group
A.

It consists of 5 basic concepts of the physical activity model in which the superior and inferior extremities of motion are highlighted
in each form of play with a combination of the tools used
Type of Model
1.

Inferior extremity physical
activity model with simple
tools

2.

Superior extremity physical
activity model with simple
tools

3.

Superior extremity physical
activity model with a small
ball

4.

Superior extremity physical
activity model with large ball

5.

Inferior extremity physical
activity model with large

B.

Model Material

Strategy

Activity model in which the legs are
dominant, using assistive devices
such as cones, markers, whistles,
skipping, ladders, ropes, sticks
An activity model where the hands
and arms are more dominant in
moving, using assistive devices
such as cones, markers, whistles,
skipping, ladders, ropes, sticks
Activity model in which the hands
and arms are more dominant in
moving, using assistive devices in
the form of baseballs, tennis balls
Activity model in which the hands
and arms move more dominant,
using assistive devices in the form
of soccer balls, volleyballs, and
basketballs
An activity model in which the foot
is dominant, using an assistive
device in the form of a soccer ball

Group play activities, in the form of games, matches, lots
of smiles and laughter, challenges from within and
without. Positive actions, development of flexibility and
creativity, energy surplus

Principles of doing physical activity

The training zone used in play-based physical activity is 120-140 times per minute pulse. Every 10 minutes, the child is guided by the
teacher to measure the pulse
C.

Effects of physical activity models
1.

Effects on body composition

2.

Effects on psychological

Lose weight
Cultivate a sense of pleasure in physical activity

International Journal of Human Movement and Sports Sciences 9(5): 1040-1050, 2021

1043

Table 3. Comparison of outcome measures before and after the intervention of the experimental and control groups
Experimental

Control

Pre

49,33±4,71a

47,12±8,45

Post

45,77±4,75

52,4±8,38

Pre and Post

3,56±0,91

-5,28±1,042

p

.000*

Weight (kg)

average difference
difference in influence

.000*
.043+

Post and Post (p)
BMI (%)
Pre

96,98±1,64a

96,24±3,33

Post

91,03±5,72

99,07±0,71

5,95±4,66

-2.88±2,62

average difference

Pre and Post (p)

difference in influence

Post and Post

.003*

.007*
.000+

a

Mean ±standard deviation, significant difference between before and after intervention (*p 0.05), significant difference in effect after intervention
(+p<0.05)

3. Result

model to be used in the field, small-scale trials, large-scale
trials to determine the level of implementation of the
model in the field and finally testing the effectiveness of
3.1. Weight
the model applied to overweight children aged 9 to 12
There was a significant decrease in BMI after the years.
Physical activity is also widely associated with
intervention compared to before the intervention in both
groups. The experimental group was 5.95%, while the psychological, biological, social, cultural, demographic,
control group was 2.88% (p<0.05). In the comparison and environmental [19]. Kruger revealed that physical
between groups, there was a significant difference in the activity can be related to a person's quality of life, and
encourages
research
on
physical
activity
effect after the intervention (p<0.05) (Table 3).
recommendations for overweight status [20]. Physical
activity is a determining factor for overweight and obesity
3.2. BMI
[21]. Physical activity is essential for children to maintain
In the experimental group, there was a significant energy balance, interaction, happiness, and a healthy
weight loss after the intervention compared to before the lifestyle. Steve Stork dan Stephen W. Sanders [22]
intervention, which was 3.56 kg. Meanwhile, there was a suggests that physical activity is essential for overall
substantial increase in body weight after the intervention developmental growth in children. It affects a person's
in the control group compared to before the intervention, body composition. Physical activity can be categorized in
which was 5.28 kg (p <0.05). In the comparison between terms of frequency, duration, and intensity [23].
groups, there was a significant difference in effect (p<0.05) Frequency and time are related to how long and how often
the physical activity is carried out. Meanwhile, intensity is
(Table 3).
related to the level of work completed.
This play-based physical activity model was developed
by
applying several characteristics, needs, and limitations.
4. Discussion
Overweight children have low heart-lung fitness, so they
Based on play theory, this play-based physical activity feel fatigued easily. The physical activity packaged in a
model is designed and developed to create a new game is carried out for 10 to 20 minutes with rest periods.
alternative to the weight loss program for overweight Many physical activity models are designed as an
children aged 9 to 12 years. The development process is alternative solution to prevent children's boredom.
carried out through several stages, such as a preliminary Children who are overweight have adverse physical and
study to obtain data about the physical activity model psychological effects [24]. Weight loss can also be
carried out by sports teachers for overweight children and accomplished with the hypnotherapy method [25].
the level of physical activity needs for overweight Science about healthy living, especially food consumption,
children, as well as the main problem related to is an essential factor in controlling children's weight [26].
overweight children, designing the play-based physical
The play-based physical activity model was designed
activity model, expert validation tests to prepare the based on the circumstances and characters of overweight
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children and equipment available in schools. Physical
activity is grouped into 1) Superior extremity physical
activity with simple tools available in schools, 2) Inferior
extremity physical activity using simple tools available in
schools, 3) Superior extremity physical activity with a
small ball, 4) Physical activity of the superior extremities
with a big ball, 5) Physical activity of the significant
extremities with a big ball. Furthermore, it is crucial for a
weight loss program to determine the concept of play and
measure physical activity intensity. All forms of physical
activity are carried out with low to moderate intensity,
according to research conducted by Agus Salim Samosir,
who revealed that moderate-intensity exercise could
reduce BMI [27].
Reference [28] emphasized the guidelines of physical
activities to lose weight: 1) Aerobic exercise is highly
recommended, with low-intensity training, 2). The
selected physical activity should create a pleasant and
happy atmosphere, 3) Intensity of physical activity uses
low to moderate intensity, between 50-70% VO2max, 3-6
Mets (metabolic equivalent), 60-70% of maximum heart
rate, 4) Physical activity is recommended to be scheduled
within one full week, 5) recommended physical activity in
the range of 30 minutes to 60 minutes, but preferably
60-120 minutes. Reference [29] suggests that physical
activity is more effective than diet to reduce body fat.
A low level of physical activity will affect body weight
[30]. Diet and sleep patterns will affect a person's body
weight. Obesity is caused by excessive eating and lack of
physical activity [31]. Physical activity can be used to
predict overweight status [32]. This is consistent with the
design of a play-based physical activity model, which will
affect weight loss in overweight children. Physical activity
shows a significant effect on body weight in children aged
9-12 years after intervention for 6 to 12 weeks [33]. Lack
of physical activity is an essential contributing factor to
overweight children [34].
Physical activity is a recommended method to lose
weight. The intensity, duration, frequency of physical
activity are essential components to be considered. In
1998, the National Heart Lung and Blood Institute
(NHLBI) recommended moderate intensity 30 to 40
minutes of physical activity for weight loss. Reference [35]
shows that in 2001 (ASCM) American College of Sports
Medicine recommended 200 to 300 minutes a week of
physical activity with moderate intensity. In 2002, (IOM)
In 2002, (IOM) Institute of Medicine recommended 60
minutes in one day or 420 in one week of physical activity
for weight loss [36]. The effectiveness testing in this study
used moderate intensity with a frequency of 5 times a
week and 60 minutes.
This play-based physical activity model was created as
guidelines for weight loss programs for overweight
children to assist sports teachers or fitness instructors in
achieving their goal of reducing children's body weight.
Before the effectiveness testing of the product, the

play-based physical activity model was assessed by
several experts to examine the product feasibility. The
score analysis obtained from the experts reached a
consensus, with 83.59% of the average percentage from
all experts. The play-based physical activity model was
declared feasible to be tested in the field. Inputs and
suggestions from the experts were used to improve the
model. A small-scale and large-scale test was carried out
to determine how the product is implemented in the field.
Applying the idea of play during physical activity
reduces laziness, anxiety, and boredom. Furthermore, the
safety of physical activity is a factor to consider so that
children are eager to participate. One of the methods used
to keep children engaged in physical activity is to include
them in interactions and establish competition
opportunities. Various physical activity models are made
to eliminate the boredom of monotonous movements.
Increased physical activity is a way to avoid feeling
stressed [34]. Losing weight will improve health which
will then affect happiness [38].
This play-based physical activity model is undergoing
successful implementation testing. The aspects of joy and
comfort are supporting factors that need to be applied in
physical activity. Children are happiest when they can
play with teachers and peers at school [39]. If the task is
accomplished by playing, children who engage in an
enjoyable activity will feel happy [40]. Play activities are
very important to encourage children's development and
contribute to physical abilities, social happiness, and
children's emotional development [41].
Physical activity has a positive relationship with human
emotions and quality of life [42]. Children with
overweight problems usually have problems related to
social relationships and healthy living. The play-based
physical activity model will foster self-confidence through
activities that are easy, safe, and fun. Physical activity has
a positive relationship with happiness levels, besides it
also assist in achieving a healthier lifestyle [43]. Children
who can enjoy physical activity will live healthier lives,
and obesity can be avoided [44]. A high body mass index
value will result in lower happiness and mental problems
[45].
The joy of physical activity is important to be applied
so that children do not stop doing physical activity.
Playing has many positive impacts on children, including
cognitive, affective, social, and psychomotor development.
Teachers and health instructors should pay attention to
physical activity for overweight children to keep them in a
pleasant condition. An increase in the volume of physical
activity is associated with increased levels of higher
happiness [46]. Research from Richards shows that
moderate to high-frequency physical activity will reduce
stress levels and make people happier than people who do
low physical activity [47].
Basic motion is divided into three types: locomotor,
non-locomotor, and manipulative [48]. The product of this
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study refers to the basic concept of locomotor,
non-locomotor, and manipulative motion, where the three
movements are present in every game. Locomotor
movement and non-locomotor movement, movement of
the combination of hands and feet, and even using tools
are included in this developed physical activity model.
Overweight children have poor manipulative skills.
Manipulative skills carried out by playing will help
children to move in daily life [49].
The large-scale trials show that the developed
play-based physical activity model brings joy to the
children. Weight loss is expected to be successful with
exciting and varied physical activity. After doing physical
activity, it will increase the happy atmosphere [50]. An
increase in the volume and frequency of physical activity
will have a significant impact on happiness [51]. The joy
and safety felt by overweight children in doing physical
activity is an essential point in large-scale trials.
The effectiveness testing of the play-based physical
activity model showed that the experimental group lost
weight, while the control group gained weight. The
average score (bodyweight) obtained in the experimental
group during the pre-test was 49.33 kg, decreased to 45.77
kg in the post-test. Whereas in the control group, the
average body weight was 47.12 kg during the pre-test, and
there was an increase during the post-test to 52.40 kg.
This shows that physical activity is beneficial for
children's health.
This play-based physical activity model was developed
by studying existing relevant studies. The research entitled
the effect of maternal health education on physical activity
and body mass index of overweight children, reference
[52] reported that health education from parents would
affect increasing physical activity. This is in line with this
study that the teacher as education and instructor has a
vital role in children's physical activity. Another survey by
reference [53] on school-based interventions to reduce
overweight and inactivity in children aged 6-12 years
concluded that exercise 3 hours per week plus other
activities outside the classroom impact decreasing the
weight of the children.
Physical activity models that involve many people or in
groups will be more exciting and make the participants
feel happy. Physical activity correlates with happiness,
according to research conducted by [54]. Playing with a
group will create a fun atmosphere [55]. Activity models
that involve several people or groups make social
interactions more attractive and create a higher sense of
enthusiasm than individual activities.
Physical activity is recommended to overcome
overweight in children. Children require changes in diet
and physical activity to overcome the overweight problem.
This should be performed through mutual coordination
between policymakers, community leaders, parents,
schools, and individuals themselves [56]. The overweight
problem in children is a crucial problem, and physical
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activity is a significant component of energy balance,
using calories to move [57]. There are several ways to
assess physical activity, including self-reports, with heart
rate, by observation [55].
Efforts to overcome overweight can be made with
physical activity that requires specific guidance [58]. This
developed product is a physical activity guide that assists
teachers, or health instructors guide children in physical
activity to lose weight. The physical activity designed in
this study also considers the facilities and infrastructure
used to create safety and joy. Children will increase
physical activity if a comfortable environment is provided
[59]. Schools with more complete and better infrastructure
will correlate with the high physical activity available for
the children [60]. Mass physical activity will encourage
passive individuals to be more involved [61].
Parents and health-related professions must work
collaboratively to create physical activity programs for
children [3]. The physical activity program implemented
in school is effective in losing weight [62]. An increased
physical activity carried out by physical education
teachers in schools will reduce children's weight and
improve fitness levels [53]. Environmental infrastructure
also supports physical activity in overweight children [63].
Physical activity by playing will be more acceptable for
children with the support of teachers and a comfortable
school environment.
This play-based physical activity model is designed to
provide the concept of playing while doing physical
activity by considering the extremities of motion. Every
child has their comfort or expertise in using their feet or
hands. Some children prefer to use their hands than their
feet, and vice versa. The difference in the physical
development of children varies from one another, where
the experience of movement that they have is one of the
factors that influence how children can better use their
hands or feet in performing specific skills [64]. The
extremity of superior or lower motion is separated to
facilitate the children's limitations on different abilities
related to their hands and feet.
The play-based physical activity model was
significantly influential and effective compared to the
control group in this study. The play-based physical
activity model is designed to emphasize light to moderate
intensity with the concept of playing. Besides that, it is
also on the extremity of the motion tools used for physical
activity. Some children are more comfortable using their
hands to play, but few enjoy using their feet. It requires
different energy to move the feet than to move the hands
[65]. Differences in the ability to use the left foot and right
foot or left hand and right hand are found in both women
and men [66].
Light to moderate-intensity physical activity is
recommended in weight loss programs. With light to
moderate intensity, it uses much fat to produce energy.
Research from Gordon indicated that there is a significant
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reduction in fat with moderate-intensity exercise for six
weeks [67]. Physical activity with low intensity, medium
intensity, and high intensity affects the body composition
of overweight [68]. Furthermore, it is concluded that
moderate-intensity offers the best results in the study. All
forms of physical activity designed in this study
emphasize low to moderate intensity. Moderate-intensity
physical activity for 75 minutes per week is recommended
to maintain body composition [69]. Low-intensity
physical activity showing the most effective method for
weight loss in overweight children is associated with
improving cognitive aspects [70].
The play-based physical activity designed for
overweight children is based on theoretical studies and
observations on several physical activities carried out by
overweight children at school. Overweight children are
more passive in their activities. Some overweight
youngsters dislike sports subjects because they feel
inadequate. Overweight children are less inclined to move
because of their lack of agility. Overweight children take
time off to eat and be silent to observe their peers'
physical activity. Overweight children are less likely to
exercise because they are engrossed in computer games or
viewing movies on their phones. When children are
overweight, they are more likely to miss school. This
study was carried out in one of Yogyakarta's primary
schools, specifically Sumber 1 Elementary School
Yogyakarta. Where do overweight youngsters between the
ages of 9 and 12 live. The results of this study are also
consistent with several studies that have been conducted.
Research conducted by Zamzani shows a significant effect
of physical activity on overweight levels [71]. Thus, a
play-based physical activity made for children has high
benefits for health and well-being. With play-based
physical activity, it is expected that children will enjoy
every physical activity they do.
Diet, smoking, and physical activity are related aspects
of lifestyle that should be addressed when dealing with the
overweight problem. A change in lifestyle towards a
healthy lifestyle will reduce overweight [72]. Physical
activity, low BMI, and a safe distance from cigarette
smoke are associated with happiness [73]. The results of
Min's research show that physical activity carried out
regularly by overweight children will impact happiness
and reduced stress [74]. The results of this study indicate
that after doing physical activity, children will experience
a decrease in body weight so that which correlates with
the level of health and happiness.
Based on the findings, it is confirmed that the
developed physical activity model is effective for
children's weight loss program with fun activities. Playing
together in groups creates a more fun atmosphere and
stimulates social interactions. Overweight children need a
fun physical activity to avoid laziness from physical
movement and social interaction. Increased physical

activity has an impact on reducing levels of stress and
improving happiness [75]. Physical activity can also
improve the mental health and cognitive abilities of
children [76].
In addition to physical activity aspects that can help
overweight children lose weight, the food factor must be
considered in the overweight child problem. Obesity is
primarily caused by foods that are high in calories and fat.
The eating of fewer vegetables and fruits contributes to
the development of childhood obesity. To help youngsters
lose weight, parents should limit their children's intake of
high-fat and complex-carbohydrate foods. The study did
not control children's eating habits, but it did explain what
meals overweight youngsters should consume. Children
are urged to eat high-fiber vegetables and fruits, while
fatty foods, fast food, and soft drinks should be avoided. It
is possible to lose weight by eating a low-calorie diet. The
body must adapt to changes in eating patterns. Thus a
better diet menu must be developed.
Weight loss can be achieved by engaging in play-based
physical activity 25 times in 5 weeks at a low to moderate
intensity. Due to the regulated intensity of play-based
physical activity, the energy utilized in movement
consumes more fat. Body composition will be affected if
you burn fat to move. A person's weight will be affected
by the lowered fat. Play-based physical activity completed
in less than 60 minutes is effective for fat loss. Only fatty
acids floating in the bloodstream are employed if the
temperature is achieved after 20 minutes of activity. If the
temperature is reached after less than 20 minutes,
triacylglycerol lipase will work. As a result, you can burn
fat for energy by engaging in more than 20 minutes of
play-based physical activity. If there is enough oxygen, fat
can be converted to energy. The movement of fatty acids
from fat storage to the muscle is vital in weight loss,
accomplished by reducing body fat.
Body Mass Index (BMI) measures human body
composition related to being overweight or not. Doctors
commonly use BMI to interpret several diseases
associated with being overweight. In this study, the BMI
value of all samples of the experimental group decreased
in value, which means that the physical activity program
succeeded in reducing the sample's weight. Some changed
from obesity to overweight status and some from
overweight to normal. The results showed that children
who did play-based physical activity affected BMI due to
changes in weight and height. Differences in height are
very likely to occur because the research sample is still in
its infancy. At the same time, changes in body weight
occur due to the physical activity carried out. In the
control group, the BMI of all samples experienced an
increase in value. An increase in height also accompanied
the rise in weight. Weight gain can occur if the child is not
moving, overeating or sleeping patterns are not good.
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5. Conclusion
Weight loss program for overweight children is crucial
and has many positive effects for the children. Physical
activity is a safe and effective method for overweight
problems in children. The results indicated that the
play-based physical activity model was effective in
reducing the weight of overweight children.
The results of this study can be used by sports teachers,
instructors, parents, and stakeholders to solve the
children's overweight problem. Due to the benefits of
physical activity for overweight children, other types of
physical activity that can be practiced individually without
reducing its enjoyment and satisfaction should be further
studied and developed.
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