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ABSTRACT

Background: Overweight and obesity are a growing threat to the well-being of the world's
children. In 2010-2016, the prevalence of underweight was growing rapidly among children and
adolescents in Asia. With the development of technology, screen time has become a behavior that
can have a negative effect on children and adolescents if it is associated with being overweight. One
in three internet users in the world are children and adolescents under the age of 18 years. Asia has
the highest rates of child internet use globally. Several studies in Asian countries reported high
screen time in children and adolescents. On average, children and adolescents in Asia have screen
time duration > 2 hours per day outside of study/school time. This study aims to analyze the effect
of screen time duration on overweight children and adolescents in Asia.

Subjects and Method: This research is a systematic review and meta-analysis conducted using
PRISMA flow diagrams. Search articles through journal databases including: Google Schoolar,
Science Direct, Researchgate and PubMed by selecting articles published in 2010-2021. “Screen
Time” OR “Sedentary Behavior” AND “Overweight” OR “Body Mass Index” OR “BMI” OR “Weight”
OR “Obesity” AND “Children” OR “Child” OR “Adolescent” OR “Teen” AND “Cross Sectional".
Inclusion criteria were articles using English or Indonesian, full paper articles with cross sectional
design, 5-19 years old sample, screen time duration > 2 hours per day, research locations in Asia.
Eligible articles were analyzed using the Revman 5.3 application.

Results: A meta-analysis of 11 cross-sectional articles concluded that children and adolescents
with screen time duration > 2 hours per day had a 1.63 times greater risk of being overweight than
children and adolescents with screen time duration 2 hours (aOR = 1.63; 95% CI = 1.13). up to 2.35;
pP=0.009).

Conclusion: Children and adolescents with screen time duration > 2 hours per day are at risk of
being overweight.
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BACKGROUND ren. In 2016, more than 340 million child-

Overweight and obesity are a growing ren and adolescents aged 5-19 years were
threat to the well-being of the world's child- overweight and obese (UNICEF, 2020). The
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World Health Organization (2014) estima-
tes that the increase in overweight and obe-
sity in children mostly comes from deve-
loping countries and the rate of increase is
faster when compared to developed count-
ries.

Based on a meta-analysis study on the
prevalence of overweight and obesity in
childhood (5-11 years) and adolescents (12-
19 years) in Asian countries reported
changes in the epidemiological transition
and an increase in cases in several countries
in Asia. The prevalence of overweight in
children is 11.2% and in adolescents is
14.6% (Mazidi et al.,, 2018). In the Asia-
Pacific region, obesity rates in children and
adolescents vary widely, with the highest
being 6.3% in New Zealand and second at
14.1% in Brunei Darussalam. In 2010-2016,
the prevalence of underweight was growing
rapidly among children and adolescents in
Asia. In India there was an increase in
weight prevalence of more than 4.4% to
6.8% and Cambodia from 7.3% to 11.3%
(OECD/WHO, 2020).

In general, the prevalence of over-
weight and obesity in children and adole-
scents is caused by excessive food intake
that contains high fat and sugar and is ba-
lanced with low physical activity (Mistry &
Puthussery, 2015). According to Jannah et
al., (2021) adolescents who have short sleep
duration and low physical activity have a
risk of overweight and obesity.

As technology develops, screen time
has become a behavior that can have a
negative impact on children and adole-
scents when it comes to health. The beha-
vior of using long screen durations can trig-
ger various health problems such as child
development, overweight or obesity and
mental health (Ashton & Beattie, 2019).
Screen time is defined as the time spent on
screen device activities such as watching
television/videos, playing video games

using computers/laptops/mobile phones or
smartphones (De Lucena et al., 2015).

Based on statistical data regarding
internet access users in the world in 2021,
Asia occupies the highest percentage at
53.4% compared to other regional regions
(Internet World Stats, 2021). United Nati-
ons Children's Fund's report State of the
World's Children 2017: Children In A
Digital World, one in three internet users in
the world are children and adolescents un-
der the age of 18 years. Children and youth
ages 8-18 have an average of 7.5 hours per
day in front of a screen for entertainment,
4.5 hours of which for watching television
other than for educational or study purpo-
ses (CDC, 2021).

Globally, children in Asia have the
highest internet usage compared to other
regions. There are 98% of children aged 3-8
years in Southeast Asia already using
mobile devices. Most children spend 1 hour
in one sitting when using a screen device
(Unantenne, 2014). According to Mazidi et
al., (2018) overweight and obesity in child-
ren and adolescents in Asia have increased
cases along with the transition of nutrition,
urbanization and increased sedentary
behavior and lack of physical activity due to
lack of play areas, increased duration of
screen time such as watching television.
television and playing video games.

Based on previous research in several
countries in Asia, there are 42.4% of urban
adolescents and 25% of adolescents in the
suburbs of China who eat while watching
television (Jiang et al., 2014). Teenagers in
Turkey have a very high frequency of play-
ing video games and have a habit of consu-
ming drinks during video game playing ses-
sions in adolescents with BMI above 95%
(Oflu & Yalcin, 2019). The presence of tele-
vision facilities in the bedroom and the
behavior of watching television more than 2
hours per day are associated with waist cir-
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cumference, fat mass, and abdominal sub-
cutaneous adiposity (Staiano et al., 2013).

The development of screen device
technology and the ease of digital/internet
access have resulted in children and adole-
scents choosing to spend more time in front
of screens which can have an impact on
health. Recommendations for limiting
screen time for children and adolescents to
no more than 2 hours per day issued by the
American Academy of Pediactrics in 2016
are still a matter of debate regarding the
appropriateness and accuracy of these
limits.

With the changing lifestyles of child-
ren and adolescents in Asia along with the
development of screen device technology
and the negative impact on body weight,
researchers are interested in studying the
effect of screen time duration on over-
weight children and adolescents in Asia.
The data obtained will be analyzed using
meta-analysis and systematic review by
synthesizing the results of studies conduc-
ted to reduce bias.

SUBJECTS AND METHOD

1. Study Design

This study uses a systematic review and
meta-analysis study design. Using the
PRISMA flow chart guidelines. Article sear-
ches were carried out using journal data-
bases including: PubMed, Science Direct,
Researchgate, Google Schoolar and Spri-
ngerLink articles in the 2010-2021 range
with the keywords (“Screen Time” OR
“Sedentary Behavior”) AND (“Overweight”
OR “Body Mass Index“OR “BMI” OR
“Weight” OR “Obesity”) AND (“Children”
OR “Child”) AND (“Adolescent” OR “Teen”)
AND “Cross Sectional”.

2. Inclusion Criteria

This study has inclusion criteria, including;:
Full paper articles with Cross Sectional
studies, articles using English or Indone-
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sian, samples aged 5-19 years, screen time
duration >2 hours/ day, and research
locations are in the Asian region

3. Exclusion Criteria

This study has exclusion criteria, including:
descriptive/systematic review and meta-
analysis, articles are not full text, research
outcomes are not overweight and articles
do not include adjusted odds ratio (aOR).

4. Operational Definition of Variables
The formulation of the problem in this stu-
dy was carried out by considering the eligi-
bility criteria defined using the PICO,
namely, Population: children and adole-
scents aged 5-19 years, Intervention: screen
time duration > 2 hours per day, Compari-
son: screen time duration 2 hours per day ,
and Outcome: overweight. Screen Time is
defined as the time used to perform screen
device activities such as watching televi-
sion/videos, playing video games and using
computers/laptops/smartphones (De Luce-
na et al., 2015).

Overweight is body weight that exceeds
normal weight with BMI status 1 SD (= 25
kg/m2) (WHO, 2020).

5. Instruments

The instruments in this study were calib-
rated weight and microtoise scales and a
questionnaire regarding activities using a
screen device as a screen time measure-
ment tool.

6. Data Analysis

Data analysis in this study was carried out
using the Review Manager application
(RevMan 5.3). Data were analyzed based on
variations between studies by determining
the use of random effects analysis models.
In this study, 12 was used to quantify the
dispersion. The results of the data analysis
are in the form of the effect size value of the
heterogeneity of the study, which later
results from the data that has been analy-
zed and interpreted in the form of forest
plots and funnel plots.
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RESULTS

Research from the primary study related to
the effect of screen time on overweight,
there are 11 articles with a total sample of
13015 participants. Articles were obtained
from 4 Asian regional regions, namely, 3
East Asia, 4 South Asia, 1 East Asia and 3
Southeast Asia. Each study had a sample of
more than 100 participants.

The search for articles was carried out
using a database based on the PRISMA flow

diagram, which can be seen in Figure 1. The
study quality assessment was carried out
qualitatively and quantitatively. Assess-
ment of research quality using the Critical
Appraisal Skills Program (CASP) can be
seen in Table 1. Each of the 12 questions
was answered with the answer choices: Yes,
No and Unclear. After assessing the quality
of the study, 11 articles included in the
quantitative synthesis process of the meta-
analysis were analyzed using RevMan 5.3.

Articles identified by database
search (n= 3326)

Delete duplicate articles (n= 1678)

Filtered articles (n= 1648)

A 4

Full article according to the
criteria (n= 694)

Excluded articles (n=954)

1. Irrelevant title = 673

2. Articles in the form of descriptive,

meta-analytical and systematic

review = 32

The article is not full text = 277

Articles do not use Indonesian or

English = 14

5. The article does not use a cross
sectional study design = 208

P ®

A 4

Articles included in the qualitative
synthesis (n= 11)

v

Full article issued (n=683)

1. Samples of non-children and
adolescents aged 5-19 years =
256

2. Outcome not overweight = 94
Location not in Asia = 289

3. Cross sectional articles are not
included in aOR = 44

Full article according to the
criteria (n= 11)

Figure 1. PRISMA Flow Diagram
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Table 1. Research Quality Assessment of the Effect of Screen Time on Overweight

El-Kassas Febriani & Piryani Ngunyen Karma Chaulaga
No. Question & Ziade Sudarti etal. etal. nietal. inetal.
(2017) (2019) (2016) (2016) (2018) (2020)
1. Are the problems discussed in the research clearly focused? 1 1 1 1 1 1
2 Is the cross-sectional research method appropriate to 1 1 1 1 1 1
answer the research question?
3. Is the research subject selection method clearly written? 1 1 1 1 1 1
4. Does the research sampling method not create bias 1 1 0 1 0 1
(selection)?
5. Does the research sample taken represent the designated 1 1 1 1 1 1
population?
6. Was the sample size based on pre-research considerations? 1 1 1 1 1 1
7. Was a satisfactory response achieved? 1 1 1 1 1 1
8. Are the research instruments reliable? 1 1 1 1 1 1
0. Was statistical significance assessed? 1 1 1 1 1 1
10.  Was a confidence interval given for the main outcome? 1 1 1 1 1 1
11. Have confounding factors been taken into account? 1 1 1 1 1 1
12 Are the results applicable to your research? 1 1 1 1 1 1
Total 12 12 11 12 11 12

Note: 1= Yes, 0= No
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Table 1. Research Quality Assessment of the Effect of Screen Time on Overweight

Moradi Liet Nawab Hadianfard
No. Question et al. al. et al. etal.
(2016) (2015) (2014) (2021)

Bhiswalata
et al. (2010)

1. Are the problems discussed in the research clearly focused? 1 1 1 1 1
2, Are cross-sectional research methods appropriate to answer the research 1 1 1 1 1
question?
3 Is the research subject selection method clearly written? 1 1 1 1 1
4 Does the research sampling method not create bias (selection)? 1 1 1 0 1
5 Does the research sample taken represent the designated population? 1 1 1 1 1
6. Was the sample size based on pre-research considerations? 1 1 1 1 1
7 Was a satisfactory response achieved? 1 1 1 1 1
8 Are the research instruments reliable? 1 1 1 1 1
9 Was statistical significance assessed? 1 1 1 1 1
10. Was a confidence interval given for the main outcome? 1 1 1 1 1
11. Have confounding factors been taken into account? 1 1 1 1 1
12 Are the results applicable to your research? 1 1 1 1 1
Total 12 12 12 11 12

Note: 1= Yes, 0= No
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Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI M, Random, 95% CI
Ehizwalata 2010 07188 02776 107% 208[1.19, 3.54] —_—
Chaulagain 2020 -0.3285 02989 10.3% 072040, 1.30 -
El kassas 2017 02546 01402 13.0% 1.29[0.88, 1.70] =
Fehbriani 2019 057 04247 B81% 177 (077, 4.07] T
Hadianfard 2021 04637 1.2254 20% 1.591[0.14,17.568]
karmani 2018 249036 08468  36% 18.24[3.47, 95.80] -
Li 2015 -0.2107 02887 1045% 0.81[0.46,1.43] T
Moradi 2016 02927 00961 135% 1.24 [1.11,1.62] -
Mawah 2014 11939 04378 T7O9% 2.301[1.40, 7.78]
Mguyen 2016 -0.3011 01889 12.2% 0.741[0.51,1.07] T
Firyani 2016 21815 04187 823% 2.86 [3.90, 20.13] —_—
Total (95% CI) 100.0% 1.63[1.13, 2.35] &
_ll—_let?]rfngenem,rl:lT?ru :§E2;§3h|p=—593ﬁ9u8§ df=10 (P = 0.00001), F=81% o o 10 100
estfor overall effect: £= 2.63 (P = 0.004) < 2jam =2jam
Figure 2. Forest plot Screen time against overweight
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Figure 3. Funnel plot Screen time against overweight

a. Forest plot the effect of Screen
time on overweight
Interpretation of the results of the meta-
analysis process can be seen through the fo-
rest plot. Figure 2 shows that children and
adolescents with screen time duration >2
hours have a risk of being overweight 1.63
times more than children and adolescents
with screen time duration 2 hours (aOR=
1.63; 95% CI= 1.13 to 2.35; p= 0.009). The

value of the heterogeneity of the data can be
seen in the value of I12. The results of the
forest plot above show that the hetero-
geneity is high at 12 = 81% so that the ana-
lysis used is a random effect model.

b. Funnel plot the effect of Screen

time on overweight

Funnel plot is a result that can describe the
distribution of research data against publi-
cation bias or standard error. Based on Fi-
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gure 3. the effect of screen time duration on
body weight shows that there is a publi-
cation bias which is indicated by the asym-
metry of the right and left plots. There are 5
plots on the left with SE between 0 and 0.5;
5 plots on the right with SE 0 to 1; and
there is 1 plot touching the effect line.

DISCUSSION

The development of technology in display
devices is increasing along with the higher
human needs. Various screen device inno-
vations are produced to make everyday life
easier. There are various types of screen
devices available such as televisions, com-
puters, tablets, laptops, and smartphones
that are equipped with a variety of interes-
ting applications that can help work, educa-
tion and entertainment so that people
spend more time in front of the screen. The
development of screen device technology
can have an impact on changes in lifestyle
and behavior that can affect health if done
for a long time.

The use of a long duration of screen
time is balanced with food consumption
behavior and unhealthy eating patterns and
low physical activity can be at risk of over-
weight and obesity (Chassiakos et al.,
2016). According to Kelishadi et al. (2017)
screen time can trigger children and adole-
scents to consume sweet foods or drinks
and fast food. The presence of advertise-
ments on television and the internet regar-
ding energy-dense foods and types of food
with low nutritional value can affect food
intake in children and adolescents.

The presence of television in the bed-
room can cause the intensity and duration
of screen time to be out of control. Children
and adolescents with television facilities in
the room and having screen time duration
>2 hours per day affect waist circumfe-
rence, fat mass, and abdominal subcuta-
neous adiposity (Staiano et al.,, 2013). A
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similar study conducted by Chaput (2014)
on children in Ottawa found that the pre-
sence of a screen device such as a television,
computer or video game in the bedroom
had a much higher percentage of body fat
than children without a screen device in the
bedroom and increase screen time.

Certain types of smartphone use
behavior can affect food intake. Taking
photos of food during meal times can dis-
tract one's attention from the food, resul-
ting in one failing to distinguish between
food portion sizes (Yong et al., 2021). The
use of the latest technology and the pre-
sence of distractions during meals can af-
fect the increase in calorie intake and lack
of movement/physical activity. Smartphone
use is comparable to television use which
has an impact on decreasing daily energy
expenditure caused by the length of time
spent on smartphones (Goncalves et al.,
2019).

According to Oflu & Yalcin (2019), the
activity of playing video games can affect
the consumption of sugary drinks. Doing
activities in front of a computer screen can
reduce a person's attention to food, allo-
wing for more food intake and decreased
eating memory (Higgs, 2015).

The use of screen devices can make a
person experience '"unconscious eating"
mechanisms that affect physiological
hunger and satiety signals. When children
and adolescents use screen devices and eat
at the same time, children and adolescents
tend to choose energy-dense foods or
snacks so that they are less careful about
the amount of food or unconsciously over-
eat (Bickham et al., 2013).

Technological developments in the
digital era do not always produce a positive
impact. Seeing the enormous benefits of
technology in everyday life, taking steps to
eliminate or stop using screen devices is
difficult. So that in order to prevent and
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minimize the adverse effects caused by
exposure to screen devices without having
to eliminate these activities, it is necessary
to do this.

Screen time behavior towards the risk
of being overweight is mostly experienced
by children and adolescents. If it is asso-
ciated with the family environment, the
duration of long screen time on the beha-
vior of parents who are accustomed to ha-
ving long screen time also affects the dura-
tion of screen time in children (Watanabe et
al., 2016). Applying the concept of parent-
ing by providing examples of healthy living
behavior balanced by still controlling child-
ren's activities can help control the duration
of screen time. Improving parenting prac-
tices, parents' self-efficacy or changing pa-
renting styles can also be promising appro-
aches to reduce children's screen time (Xu
et al., 2015).
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