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Trick to Reduce the Incidence of Childhood Obesity in Society
Trik Atasi Kejadian Obesitas pada Anak di Masyarakat

Abstract

The Incidence of childhood obesity in Indonesia has been increasing every year, and densely populated
area has become the biggest contributor. A concrete innovation program is needed to solve this
problem. The purpose of this research is to find out the effective obesity intervention program in
society. A literature review by taking some references and resources on PubMed Central, BMC, BM],
Science Direct, and Plos One was used as the method of this research. The researcher used PICO to find
a suitable article based on inclusion criteria. The results of this research appear 10 article findings, with
100% discussing the importance of a healthy diet by evaluating an anthropometry assessment and
using additional assessment to assist the program effectiveness; 80% discussed physical activity on
children; and the discussion on undergoing challenges found when the program was implemented were
609% internal challenges and 80% external challenges from all articles.

Conclusion: Intervention in obesity programs is more effective when a healthy diet and physical activity
for children are combined. Parents are the leading role in solving childhood obesity, and society

becomes the main support to suppress the Incidence of childhood obesity.
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Introduction

Obesity has a negative impact on
nutritional lifestyles in the modern era and has
become one of the most critical public health
problerf in the world over the last 4 decades
(Mado et al., 2021; UNICEF, 2022). The World
Health Orgarfifition (WHO) reports that in 2020,
at least 38.9 million children under the age of 5
were overweight or obese (World Health
Organization, 2022). In Indonesia, the problem of
obesity has increased significantly in most
groups of children aged 1-5 years by 20% (7.6
million), aged 13-18 years by 14.8% (3.3 million),
and is increasing every year (UNICEF, 2022).

Considering that the increase in the cases
of childhood obesity will affect their physical and
emotional health. Physical health problem in
children with obesity is found to be at higher risk
of suffering noncommunicable diseases than
adults (World Health Organization, 2022).
Emotional health problems in children with
obesity include feelings of insecurity, low self-
esteem, depression, and even the risk of
experiencing bullying, so itis reasonable for them

to feel anxious and pull back from society (Puhl &
Lessard, 2020; Williams et al., 2023).

In Indonesia, children that are categorized
as obese based on anthropometry include: (1)
Children from age 0-60 months old are
discovered body weight based on body weight
per body length (BW/BL) or body weight per
body height (BW/BH) with maximum score (Z-
Score) > + 3 SD; (2) children from age 0-60
months old is discovered Body Mass Index (BMI)
based on Age (BMT/A) with maximum score (Z-
Score) > + 3 SD; and children from age 5-18 years
old is discovered Body Mass Index based on Age
(BMI/A) with maximum score (Z-Score) > + 2 5D
(Menteri Kesehatan Republik Indonesia, 2020).

Previous research has conducted various
treatments and prevention by pharmacology to
suppress childhood obesity (van Son etal., 2021;
Vohra et al,, 2022). However, the prior research
still cannot stop the incidence of childhood
obesity in society (Tran et al,, 2019). In this sense,
the medical team role is very important. They
must collaborate to reduce this health problem
(Meiklejohn et al,, 2023). On the other hand, the
researcher has yet to find the most effective




intervention program for childhood obesity in
Indonesia.

Therefore, this research aims to discover
tricks to solve the problem of childhood obesity
in society. For the specific purpose, this research
prefers to understand ideas on the effectiveness
of a healthy diet in children with obesity, to
understand concepts on the effectiveness of
physical activity in solving childhood obesity
problems, and challenges when implementing
the program.

Method
Study design

This research uses a literature review
method through stages, including research
questions, literature search, literature analysis,
and presentation of results.

Research question

This research question follows the
guidelines as presented in Table 1 (Munn et al.,
2018; Teesside University, 2018): Population (P):
Obesity in Children; Exposure (E): Trick;
Outcome (0): Reduce Incidence in Society
(Considine et al, 2017; Munn et al, 2018).
Simplified use of critical judgment in published
articles and increased transparency.

Conducting search

Researchers used databases such as Pub
Med, BM], BMC, Science Direct, and Plos One to
find tricks to reduce the increasing incidence of
childhood obesity in society. Before conducting a
literature search, the research team determined
inclusion criteria, including reputable journals
from 2019-2023 with quantitative research, mix
methods, full text, and English manuscripts
discussing interventions to reduce obesity in
children that can be implemented in the
community.  Exclusion criteria  included
conference papers, symposiums, discussion
papers, qualitative paper, obese children
undergoing hospital treatment, pharmacological
therapy for obesity literature reviews, and
systematic reviews. The filteiffs been explained
by the researcher in Figure 1. A total of 10 articles
were included in the study.

The search strategy for published
manuscripts, which are presented in Table 1.

Articles retrieved from the database were
cataloged using bibliographic management

software (Mendeley 2.80.1.) and then reviewed
and classified.

Literature analysis

After the description, researchers adjusted
according to the preferred reporting items for
systematic  reviews  and meta-analyses
flowcharts (PRISMA). The general characteristics
of selected articles were analyzed based on the
year of publication, intervention to reduce
obesity in children, and research design to
determine content, results, and effects. We
reviewed the entire literature independently and
integrated the results of the analysis. Discussions
and interrogative studies resolve differences of
opinion until an agreement is reached.

Presenting results

This research includes ten research; the
results are presented in the following section
(figure 1). The literature review results are
presented in order of general characteristics of
ae literature, content, and format, interventions
to reduce the incidence of obesity in children,
barriers experieced, and the effect of
implementation to reduce the incidence of
obesity in children in the community.

Results
General Characteristic Article

The General characteristic articles chosen
in this research are 10 articles, mainly discussing
the program to solve the problem of childhood
obesity. These research findings come from
European continent by 50% (n=5), American
continent by 30% (n=3), and Asian continent by
20% (n=2). The program to overcome obesity is
90% by developed countries and 10% by
developing countries. This research was 100%
conducted in urban areas. The ages of the
children who took part were 60% school-age
children, 10% pre-school age children, 10%
school-age to teenagers, and 20% pre-school age
to school age. By the respondent's parents'
financial condition, it was found that 30% of
children with obesity cfhe from a low social
economy class (Anselma etal, 2019; Homs etal,
2021; Zacarias et al,, 2019), 50% children with
obesity come fffim upper middle social economy
class (Karmali et al,, 2019; Kummer et al,, 2021;
Lambrinou et al., 2019; Reilly et al., 2019; Xu et
al, 2020), and 10% came from middle social




economy class (Li et al, 2019) (Table 2). The
innovation program that 90% of the article used
combined a healthy diet and physical activity in
children. 50% of the research was conducted in
schools involving parents and teachers, and the
other 50% were born in families involving only
parents. The researcher analyzed 3 main points
from all article that has been reviewed: (1) Food
intake to overcome obesity; (2) Physical activity
in children to overcome obesity; (3) Challenges in
program implementation to overcome obesity in
children.

Food intake overcomes childhood obesity.

All articles described the importance of
strategy in food intake that is given to children
can prevent obesity by giving education and
illustrations about children’s nutritional needs. It
was known that 40% of parents from all articles
gave various snacks, such as instant food, as well
as snackf)) and desserts with sugar or salt
(Karmali et al, 2019; Lambrinou et al,, 2019; Xu
etal., 2020; Zacarias et al,, 2019) with reason that
children would nag if they did not give it.

It was known that all diet innovation
programs recommended fruits and vegetables to
be consumed more. All articles used
anthropometry or body mass index (BMI)
together with additional assessment such as 30%
child Food Frequency Questionnaire (FFQ)
(Kummer et al, 2021; Lambrinou et al, 2019;
Zacarias et al, 2019); 20% Dietary Diversity
Score (DDS) (Lietal, 2019; Xu etal, 2020); 10%
Dietary Behaviour Score (Reillyetal, 2019); 10%
Eating self-efficacy scale (ESES) (Karmali et al.,
2019); 10% apps titled ‘Eat Wisely, Move
Happily’ (Liu et al, 2019); 10% Dutch Obesity
Intervention in Teenagers (DOIT) questionnaire
(Anselma et al, 2019); and 10% e short Diet
Quality Screener (sDQS). It was identified that
90% of programs had succeeded in overcoming
childhood obesity while only 10% unsucceeded
but were able to change their habits to a healthy
breakfast (Xuetal, 2020), and 20% of programs
had succeeded in suppressing healthy food
expenses on every child (Li et al,, 2019; Zacarias
etal, 2019).

Physical activity in children to overcome
obesity.

It was discovered that 80% of articles
described the importance of physical actiflly in
children to overcome obesity (Anselma et al,
2019; Homs et al.,, 2021; Karmali et al., 2019;

Kummer et al.,, 2021; Li et al,, 2019; Liu et al,
2019; Reilly et al, 2019; Xu et al,, 2020). Various
activities were conducted, such as physical
activity in obese children for 39.57 minutes in the
next 12 weeks, 53.04 minutes for 26 weeks
(Kummer et al, 2021), 60 minutes every 32
meetings with physical activity and exercise
(Homs et al., 2021), and 75 minutes every 13
sessions (Reilly et al, 2019). Moderate-to-
Vigorous Physical Activity (MVPA) time for 10
hours that was reset every seven days with
accelerometers (Anselma et al., 2019; Li et al,
2019) and for 24 hours every seven days by
activating smartphone app ‘Eat Wisely, Move
Happily’ (Liu et al, 2019); Children’s motor
fitness (MOPER) for 45 minutes at the weekend
and National holiday (Anselma et al, 2019);
Physical activity counting steps every seven days
using pedometer during the program
implementation (Karmali et al., 2019); physical
activity, “Happy 10,” every 10 minutes, two times
during school hour with dance play, jump, squat,
and resemble animals (Xu et al.,, 2020).

hallenges in Program
overcome childhood obesity.
All articles described challenges that were
experienced. Internal and external challenges
were found in all articles’ descriptions. There
were 60% internal challenges from all reports,
such as 20% of parents did not understand the
explanation of application-based technological
innovation (Kummer et al,, 2021; Zacarias et al,
2019); 209 articles experienced obstacles of not
preparing for an alternative plan when the
meeting was canceled (Anselma et al, 2019;
Reilly et al, 2019); 10% experienced barrier on
testing effectiveness assessment because their
country has many seasons so they needed to
adjust to the children’s body situation
(Lambrinou et al,, 2019); 10% experienced cost-
related obstacle (lack of research cost) and
needed huge cost for program implementation
(Xuetal, 2020).

On the other hand, there were 80% of external
challenges  experienced, such as 40%
experienced obstacles in the financial plan by
parents when purchaling healthy food for the
respondent (Anselma et al, 2019; Karmali et al,
2019; Reilly et al, 2019; Zacarias et al, 2019);
30% claimed lack of commitment and obedience
in family to deny snacks (Homs et al,, 2021; Reilly
etal, 2019; Zacarias etal.,, 2019);

Implementation




[ Identification of studies via databases and registers J

Inclusion data are not duplicated (n=400)
PubMed Cental (n=92), BMC (n=16), BM] (n=4),
Science Direct (n=273), Plos One (n=15)

e
Records identified through a database: PubMed
Cental (n=98), BMC (n=16), BM| (n=4), Science
g Direct (n=273), Plos One (n=15)
5
s
E Total articles obtained Records removed before screening:
- (n=406) —®|  Duplicated journals (n= 6)
v
—

— Journals published under 2019 (n=282)

v

Reports sought for retrieval (n=118)
PubMed Cental (n=48), BMC (n=5), BMJ (n=4),
Science Direct (n=56), Plos One (n=5)

Screening

Reports assessed for eligibility (n=93)
PubMed Cental (n=39), BMC (n=6), BM] (n=3],
Science Direct (n=47), Plos One (n=3)

> Disscosiun paper (n=7),

v

Original research article (n=10)
PubMed Cental (n=2), BMC (n=2), BMJ (n=2),
Science Direct (n=2), Plos One (n=2)

Co )l

Records excluded:

Reports not retrieved (n=25):
Obese children undergoing hospital treatment
(n=7)
Pharmacological therapy for obesity (n=16)
Psychological stress and sleep habits among
obesity (n=2)

Reports excluded (n=83):
Conference papers (n=33),
Symposia (n=29)

Qualitative paper (n=2)
Literature review (n=2),
Systematic review (n=13)

Figure 1. PRISMA flowchart steps in selecting the articles used for review (Page et al., 2021)

20% experienced obstacle on educational
(school) policy that is integrated academically; it
was needed for school to monitor children’s
health and children’s food canteen (Liu et al,
2019; Xu et al, 2020); and 10% articles
experienced cultural obstacles especially boys
that has been taken care by grandfather or
grandmother because they would pamper
children with snacks (Li et al., 2019).

Discussion

The incidence of childhood obesity in this
era is increasing and negatively impacts both
physiologically (Kansra et al, 2021) and
psychologically (Mandelbaum & Harrison, 2022). It
makes sense for developed countries to curb the
rise in childhood obesity aggressively. Even
though the health system in developed countries
is considered good, it cannot be denied that
obesity still exists, especially in urban areas.
Individual factors cause obesity, but socio-
economic factors and urban communities are
other main triggers (de Bont et al,, 2021; Kansra
etal, 2021).
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Genetics, intrauterine environment,
parental factors, ethnicity, physique, sleep time,
and diet influenced individual factors of obesity
in children. factors
influenced by parental employment, education
(individual and parents), household, and income)
(Jebeile et al, 2022; Kansra et al., 2021) Social
factors were influenced by housing, school, and
literacy (Kansra et al, 2021). Frequently
identified reasons for obesity in children in urban
area was affected by high air pollution, which
disturbed molecular mechanisms such as obesity
pathogenesis (Zafra-Tanaka et al, 2023); the
noise was associated with stress hormones and
sleep deprivation; therefore, it influenced
children’s physical growth, especially risk of
overweight (de Bont et al., 2021); lack of green
space and lots of road traffic influenced physical
activity and healthy behaviour (de Bont et al,
2021); and instant food consumption (Jebeile et

al.,, 2022).

Socio-economic were

The inability to overcome individual
factors, socio-economic, and society led to
architectural body complexity, which had neuron
regulation control and hormonal, gut-brain axis
role in hunger and full, helped by sensory
stimulation that gave the signal to
gastrointestinal hormone towards uncontrolled
food intake (Jebeile et al, 2022; Kansra et al,
2021). The hypothalamus, which controls
appetite, is governed by the Ghrelin hormone as
orexigenic, and the leptin hormone, secreted
from adipose tissue functioning as body energy
stores and anorexigenic, has dysregulation.

Nutritional intake childhood
obesity

The success of the program was not only
assessed by anthropometry examination or BMI
but also by some additional screening
assessments to understand the program's
effectiveness (Fan et al,, 2023). The success ofthe
program indeed already have a children’s diet
guide, daily children’s energy needs, and
limitation in children’s sugar consumption.

A diet guide for obese children is required
to recommend fruits and vegetables (Homs et al.,
2021; Li et al,, 2019; Reilly et al,, 2019; Zacarias
et al, 2019). Fruit and vegetable intake is
different for boys and girls. You can use a cup to

overcome

measure fruit and vegetable intake by 236.58 ml
or use a measurement cup by 250 ml Girls aged
12 to 23 months old needed % to 1 cup fruit and
2/3 to 1 cup vegetables; aged 2 to 3 years old
needed 1 to 1 % cups fr§ilh and vegetables; aged
4 to 8 years old needed 1 % cups fruits and 1 %
to 2 cups vegetables; age 9to 13 years old needed
1%to 2cups fruits and 2 to 2 §J cups vegetables;
age 14 to 18 years old needed 2 cups fruits and 2
% cups veget§E¥ks. Boys aged 12 to 23 months
old needed % to 1 cup of fruits and 2/3 to 1 cup
vegetables; age 2 to 3 years old needed 1 -1 %
cups frufffjand vegetables; age 4 to 8 years old
needed 1 % cups fruits and 1 % to [ cups
vegetables; age 9 to 13 years old needed 1 % - 2
cups fruits and 2 14 - 3 cups vegetables; and age
14 to 18 years old needed 3 cups fruits and 3 - 3
2 cups vegetables (Hamner et al., 2023).

Children’s daily energy fulfillment is
essential more energy Ehen they have more
physical activity (Homs et al,, 2021; Kummer et
al, 2021; Li et al, 2019; Liu et al, 2019). It was
discovered that the daily energy requirement for
infants is 100cal/kg/day; aged 1 to 3 years old
needed 80kcal/kg/day; aged 4 to 5 years old
needed 70kcal/kg/day; aged 6 to 8 years old
needed 60 to 65 kcal /kg/day and age >9 years old
needed 35 to 45kcal/kg/day (Unaiza Faizan &
Rouster Affiliations, 2022).

Daily energy requirement for children
correlated with sugar intake (Reilly et al, 2019;
Zacarias et al, 2019). Parents’ ignorance is
needed to provide understanding (Mahajan et al,,
2021). Sugar refers to natural and sugar-free
sugar. Natural sugar is contained in fruits,
vegetables, nuts, and lactose in milk and dairy
food. Meanwhile, free sugar undergoes several
processes. It was proven to have physiological
consequences, such as ice cream, cake, biscuits,
chocolate, soda, packaged juice, cupcakes, and so
on (Zacarias et al,, 2019). Maximum daily sugar
measurement intake for children aged 2 to 4
years old was 15-16 grams or equal to 4
tablespoons; age 4 to 7 years old, it was 18- 20
grams or equivalent to 4-5 tablespoons; age 7 to
10 years old was 20-23 gram atau equal to 5 %
tablespoon; age 10 to 13 years old was 24 - 27
gram atau equal to 5 ¥2-6 ¥ tablespoon; age 13 to
15 years old was 27-32 gram or equal to 8
tablespoon; and age 15 to 19 years old needed
28-37 gram or equal to 9 tablespoon (Romano et
al, 2017).




Physical activity overcomes childhood
obesity.
Extensive energy release significantly

helps to reduce obesity in children. Regarding the
program's success, we cannot only evaluate the
total released energy when doing physical
activity but also the total whole energy release
that must be released every day or 24 hours with
total energy expenditure (TEE). TEE was a
combined calculation of resting energy
expenditure (REE), thermal effect of food, and
energy release in physical activity (PA) (Acar-
Tek et al,, 2023). Total energy expenditure (TEE)
in children aged 1 to 18 years old in 24 hours for
boys and gifls was absolutely different. TEE in
boys is 310.2 + 63.3 x body weight (kg) - 0.263 x
body weight (kg)? and TEE in girls is 263.4 + 65.3
x body weight (kg) - 0.454 x body weight
(kg)*(Komura et al, 2017). REE became the
biggest component of total daily energy release
because all body organs use 60-70% of energy to
function automatically (Acar-Tek et al, 2023;
National Academies of Sciences, 2023). It was
known tEk the REE calculation in boys and girls
was = (0.02606 x Weight (kg)) + (0.04129 x
Height (cm)) + (0.311 x Gender (sex) - (0.08369
x Age (years)) - 0.808. In genders, boys get “1”
points, and girls get “0” points (Fuentes-Servin et
al,, 2021).

Reaching results in accordance with TEE;
therefore, we need to measure energy release
when doing physical activity. The higher
children’s physical activity is, the closer they get
to achieving TEE's target. It was proved that
children’s physical activities, such as dancing,
play, and squatting, resemble animals; it could
reduce energy with an average of 25,0-35,1 kcal
per 10 minutes (Xu et al., 2020).

Challenges in overcoming childhood obesity.

To attain long-term success in childhood
obesity intervention through change to a healthy
and positive lifestyle has been planned
protractedly; however, in fact, it was difficult to
maintain (Clemente et al, 2022). Internal
challenges come from inside the research team.
Obesity Intervention should be considered
carefully because substantial preparation is
needed before implementation. This intervention
indeed must have guidance regarding healthy
food intake considering children’s age, also giving
seminars and workshops to the society about it.
Inspection of parent's income in the research

area and healthy food prices that parents should
purchase is also needed. It is indeed directly
proportional to the respondent’s hometown,
especially the wurban area. Technology
advancement also eases the implementation of
this intervention, yet socialization,
understanding evaluation, and parents’ readiness
in time they use the obesity intervention
application are essential Otherwise, in
implementing this obesity intervention program,
a considerable cost is necessary, as well as
government support.

External challenges come from the
respondent itself. During the implementation of
the obesity intervention program, it was known
that urban area became one contributor to the
incidence of childhood obesity because of low
income; however, it was not an excuse, as every
country have primary health service to help
society to  prevent childhood obesity
(Mandelbaum & Harrison, 2022). Parents play a
crucial role in creating and developing healthy
lifestyles and active exercising at home for
children. Parents formed behavior and discipline
when children were eating and exercising in
various ways at various stages in every child’s
growth and development without being affected
by other family members’ assumptions
(Clemente et al,, 2022). Besides, it was essential
for schools to cooperate with medical services to
form a curriculum policy that required physical
activity in children (Liu et al., 2019), food service
in the canteen which included total calorie intake,
and screening service about children's
nutritional status which became part of school
health facility (Liu et al., 2019; Xu et al., 2020).

The limitations of this research are using the
literature review method, and it is essential to
design experimental-based activities to see the
effectiveness of natural diet and physical activity
programs in treating obesity in children.

Conclusion

It is not easy to achieve success in
implementing an obesity intervention program.
Proper and thorough preparation is essential in
implementing the program to minimize the
challenge. Children’s obesity intervention is not
only by giving healthy diet but also doing
calculations on total energy released every 24
hours by giving games as children's physical
activity. Parents play a crucial role in overcoming




childhood obesity, and society becomes the
primary support to suppress the incidence of
childhood obesity.
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