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   ABSTRACT 
 
Background: Obesity has reached epidemic proportions worldwide, making obesity a serious 
global public health challenge. Obesity is not only found in adults but also in children and adoles-
cents which can lead to various physical and mental health problems that are detrimental to the 
quality of life and are very risky into adulthood. Obesity in children and adolescents today is caused 
by a lifestyle that makes a person increase in consuming fast food, lack of sleep and the longer 
duration of screen time. This study aims to analyze the effect of screen time and fast food on 
obesity in children and adolescents. 
Subjects and Method: This was a systematic review and meta-analysis. Population= children 
and adolescents, Intervention= screen time and fast food, Comparison= no screen time and no fast 
food, Outcome= obesity. Article searches through journal databases include: PubMed, Science 
Direct, Google Scholar and Springerlink. The articles used in this study are articles that have been 
published from 2011-2021. The keywords used are obesity OR obese OR overweight AND “fast 
foods” OR snacks OR “fried foods” AND “social media” OR “screen time” OR television AND child 
OR adolescent. Articles were selected with the help of PRISMA flow diagrams. The inclusion 
criteria included full-text articles with a cross-sectional study design. The analysis used logistic 
regression with adjusted odds ratio and published in English. Articles that have met the 
requirements are analyzed using the Revman 5.3 application. 
Results: Fifteen articles came from Nepal, China, Pakistan, Canada, Darussalam, Ethiopia, Italy, 
Australia, Indonesia. Meta-analysis of 8 cross-sectional studies showed that screen time 3 hours/ 
day can affect obesity in children and adolescents 2.4 times compared to screen time < 3 hours/ 
day. The results of the meta-analysis in 8 cross-sectional studies showed that fast food 3 times/ 
week had an effect on obesity in children and adolescents by 2.74 times compared to fast food < 3 
times/week. 
Conclusion: The long duration of screen time and the frequency of consuming fast food often 
increase the risk of obesity in children and adolescents. 
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BACKGROUND 

Obesity has reached epidemic proportions 

worldwide, making obesity a serious global 

public health challenge. Obesity is not only 

found in adults but also in children and 

adolescents. More than 340 million chil-
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dren and adolescents aged 5-19 years were 

obese in 2016. The prevalence of over-

weight and obesity in children in the world 

has increased 10 times, from 11 million to 

124 million within 40 years (WHO, 2021).. 

Obesity in children and adolescents 

can lead to various physical and mental he-

alth problems that are very detrimental to 

the quality of life and are very risky into 

adulthood. Eighty percent of 10-year-old 

children with a BMI above the 95th percen-

tile will remain overweight into adulthood. 

Obesity in children can also cause feet 

growth disorder, sleep disorder, sleep ap-

nea, lack of confidence, diabetes mellitus, 

coronary heart disease, osteoarthritis and 

cancer (Kurniawan, 2018). 

There are several studies in the last 

two decades which report that the incidence 

of obesity varies in each country as a result 

of different lifestyles and diets and there is 

no significant relationship between the 

obesity level of a country and its economic 

status. Countries that have a high preva-

lence of obesity include (Nauru 61%, Cook 

Island 55.9%, Palau 55.3%, Kuwait 37.9%, 

United States 36.2%, Jordan 35.5%, Saudi 

Arabia 35.4%, Qatar 35.10%). The obesity 

rate in Indonesia is 6.9% or as much as 

276,361,783 (WPR, 2021). Indonesia has a 

high obesity rate, namely among adole-

scents, almost 15% of adolescents are over-

weight or obese and in the group of chil-

dren this problem is estimated to affect 8% 

of children. 

Obesity prevention strategies have 

been recommended and adopted at indivi-

dual and national levels, but the prevalence 

of obesity continues to increase in various 

segments of the population in both develop-

ped and developing countries. One way that 

is currently used to prevent and reduce obe-

sity is to provide education to the public to 

make behavioral changes and increase phy-

sical activity (James et al., 2001). 

Public awareness about obesity has 

changed substantially, in the early 2000s 

only 2% to 3% of the world's population 

considered obesity as one of the most im-

portant health problems, but now many 

people have considered obesity as an im-

portant problem. Despite the increased 

awareness and willingness to accept obesity 

as a clinically significant chronic condition, 

someone who is obese will still experience 

negative stigma and discrimination in soci-

ety (Sikorski et al., 2011). 

According to Puhl & Heuer (2009) 

that someone who is obese tends to be 

discriminated against in terms of work, 

health care and interpersonal relationships. 

Currently, there are still 65% of mothers 

who do not realize that obesity in children 

is an important health problem, lack of 

knowledge about obesity in children can 

pose new challenges in intervening because 

there is a misperception about obesity 

which is a manifestation of poor health but 

is considered by the community as a health 

problem. sign of good health. 

Many parents believe that obesity in 

children and adolescents is caused by gene-

tic factors but do not consider other factors 

such as environmental factors, eating habits 

and physical activity. The impact of the 

emergence of the digital environment is 

unquestionable. Children and youth in ma-

ny parts of the world today are growing up 

with computers, tablets, and mobile pho-

nes. The current generation spends more 

time in front of the screen than the previous 

generation. Various studies have examined 

the impact of screen time such as using 

social and digital media on child develop-

ment, obesity, and mental health. In gene-

ral, people understand that the longer dura-

tion of screen time will have negative im-

pacts such as poor sleep patterns, unbalan-

ced nutritional intake, poor social interac-

tions, and poor family life. Various studies 
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have proven that public perceptions are 

limited and often obscured by confounding 

factors such as socioeconomic groupings 

and negative behavior (Anuradha, 2019). 

Various studies have proven that food 

intake in children and adolescents and lack 

of physical activity can cause obesity, but in 

recent years there has been no systematic 

review and meta-analysis of research re-

sults regarding the influence of fast food 

consumption habits and screen time pla-

ying habits. on the incidence of obesity in 

children and adolescents. So, the authors 

are interested in conducting a systematic 

review and meta-analysis of the results of 

studies involving obesity in children and 

adolescents, the habit of consuming fast 

food and the habit of playing in front of the 

screen (screen time). 

 

SUBJECTS AND METHOD 

1. Study Design 

This was a systematic review and meta-ana-

lysis, using PRISMA flow diagram guide-

lines. Search articles through journal data-

bases including PubMed, Google Scholar 

and Science Direct and Springerlink. The 

articles used in this study are articles that 

have been published from 2011-2021.  

The keywords used in the database 

search were obesity OR obese OR over-

weight AND “fast foods” OR snacks OR 

“fried foods” AND “social media” OR 

“screen time” OR television AND child OR 

adolescent 

2. Inclusion Criteria  

In this study, the inclusion criteria were full 

text articles using a cross sectional study 

design in English, the analysis used was 

multivariate with adjusted Odds Ratio 

(aOR), Intervention in the form of exposure 

to screen time and fast food, study subjects 

are children and adolescents aged 5-19 

years (women and men), the outcome is 

obesity.  

3. Exclusion Criteria  

Exclusion criteria in this study included 

articles published before 2011, articles on 

primary studies with RCT and observatio-

nal studies other than cross-sectional 

(cohort and case-control), primary studies 

that had meta-analyses conducted and 

articles that used non-English languages. 

4. Operational Definition of Variables 

In formulating the research problem, PICO 

is used here. The population is children and 

adolescents aged 5-19 years. Intervention is 

screen time 3 hours/day and fast food 3 

times/week with comparison, screen time < 

3 hours/day and fast food <3 times/week. 

The outcome is obesity. 

Screen time is time spent passively 

watching screen-based entertainment (TV, 

computers and gadgets) but does not in-

clude active screen-based games that requ-

ire physical activity to play them. (Kaye et 

al., 2020). Time spent in front of screen 3 

hours in one day.  

Fast food is food sold in restaurants or 

shops with ingredients that are cooked, 

heated and served to customers in packa-

ged form to be taken out or taken away 

(Islam and Ullah, 2010). Consuming fast 

food >3 times a week. 

Obesity is excessive fat accumulation due 

to an imbalance in energy intake (energy 

intake) with energy used (energy expen-

diture) for a long time (Kemenkes, 2018). 

5. Instruments 

An assessment of the quality of research 

articles was carried out using the Critical 

Appraisal Checklist for cross-sectional 

Study published by CEBM University of 

Oxford 2014 (CEBM, 2014).  

6. Data Analysis  

Articles were collected using PRISMA Flow 

diagrams and analyzed using the Review 

Manager (RevMan) 5.3 application by 

calculating effect size and heterogeneity to 

determine the combined research model 
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and form the final result of the meta-

analysis.  

 

RESULTS 

This study deals with the effect of screen 

time and fast food on the incidence of 

obesity in children and adolescents consist-

ing of 15 articles from 5 continents, namely 

4 studies from the Asian continent and 7 

studies from the African continent, a study 

from the America, a study from the Austra-

lian continent, and 2 studies from the 

European continent. 

The search for articles was carried out 

using a database based on the PRISMA flow 

diagram in Figure 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Results of Prisma Flow Diagrams  

 

Research Quality Assessment 

Assessment of the quality of research arti-

cles using the Critical Appraisal Checklist 

for cross-sectional study which can be seen 

in table 1. The criteria for evaluating arti-

cles with cross-sectional study design are 

as follows: 

1. Does the study formulate the research 

question (research problem) clearly? 

2. Is the cross sectional research method 

appropriate to answer the research 

question? 

3. Is the method for selecting research sub-

jects clearly described? 

4. Does the sampling technique not intro-

duce bias (selection)? 

5. Is the sample representative of the rese-

arch target population? 

6. Is the sample size based on conside-

ration of the results of previous studies 

regarding statistical power? 

7. Is the minimum response rate achieved? 

8. Is the instrument in determining screen 

time and fast food valid and reliable? 

9. Has statistical significance been tested? 

10. Did the researcher report confidence 

intervals? 

11. What confounding factors have been ta-

ken into account? 

12. Are the results applicable in practice or 

in the community? 

Filtered articles (n= 2,905) 

Complete articles that are 
considered worthy or 

eligible (n= 1,405) 

Research conducted in a 
systematic review and meta-

analysis (n= 15) 

Delete duplicate data (n= 205) 

Articles issued due to 
 Irrelevant title (n= 581) 
 Not a cross sectional study (n=660) 
 Articles not in English (n= 20) 
 Articles are not full text (n = 224) 
 Not primary article (n=15) 

Full article issued with reasons 
 Population does not match (n= 136) 
 Inappropriate intervention (n= 556) 
 Articles are not multivariate (n= 702) 

 

Articles identified through 
database search (n= 3110) 
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After assessing the quality of the 

study, 15 articles were divided into 2 cate-

gories according to the dependent variable 

included in the quantitative synthesis of 

meta-analysis using RevMan 5.3. 

 

Table 1. Research Quality Assessment 

Primary Study 
Criteria Total 

1 2 3 4 5 6 7 8 9 10 11 12  
Piryani et al. (2016) 1 1 1 0 1 1 1 1 1 1 1 1 11 
Hadi et al. (2020) 1 1 1 1 1 1 1 1 1 1 1 1 12 
Karki et al. (2019) 1 1 1 0 1 1 1 1 1 1 0 1 10 
Andegiorgish et al. (2011) 1 1 1 1 1 1 1 1 1 1 0 1 11 
Gali et al. (2017) 1 1 1 1 1 1 1 1 1 1 1 1 12 
Mwaikambo et al. (2015) 1 1 1 1 1 1 1 0 1 1 1 1 11 
Desalew et al. (2017) 1 1 1 1 1 1 1 1 1 1 1 1 12 
Mekonnen et al. (2018) 1 1 1 1 1 1 1 1 1 1 0 1 11 
Teshome et al. (2013) 1 1 1 1 1 1 1 1 1 1 0 1 11 
Gebremichael and Chere (2015) 1 1 1 1 1 0 1 1 1 1 1 1 11 
Shegaze (2015) 1 1 1 1 1 1 1 1 1 1 1 1 12 
Borghese et al. (2015) 1 1 1 1 1 1 1 1 1 1 1 1 12 
Mihrshahi et al. (2017) 1 1 1 1 1 1 1 1 1 1 1 1 12 
Paduano et al. (2021) 1 1 1 0 1 1 1 1 1 1 0 1 11 
Paduano et al. (2020) 1 1 0 1 1 1 1 1 1 1 1 1 11 

 

1. Effect of Screen time on Obesity  

a. Forest Plot 

The interpretation of the results of the 

meta-analysis process can be seen through 

the forest plot. In Figure 2 it can be seen 

that there is high heterogeneity (I2=90%; 

p<0.001), so the forest plot data analysis 

used a random effect model. Then the re-

sults showed that screen time 3 hours / day 

in children and adolescents had a risk of 

obesity 2.40 times compared to adolescents 

who did screen time < 3 hours / day (aOR = 

2.40; 95% CI = 1.37 to 4.21; p <0.001). 

b. Funnel Plot 

Figure 3 shows the Funnel Plot of the effect 

of screen time on the incidence of obesity in 

children and adolescents. The funnel plot 

shows a publication bias which is charac-

terized by an asymmetric distribution of the 

estimated results of the primary study, this 

is indicated by the imbalance in the 

distance between studies on the right and 

left sides of the funnel plot. 

 

 
Figure 2. Forest Plot Effect of Screen time on Obesity 
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Figure 3.  Funnel Plot Effect of Screen time on Obesity 

 

2. The Effect of Fast Food on Obesity  

a. Forest Plot 

The interpretation of the results of the 

meta-analysis process can be seen through 

the forest plot. In Figure 4 it can be seen 

that there is high heterogeneity (I2=70%; 

p= 0.002), so the forest plot data analysis 

used a random effect model. The results of 

the meta-analysis showed that fast food 3 

times/week had an effect on the incidence 

of obesity in children and adolescents 2.74 

times compared to children and adolescents 

who consumed fast food <3 times/week 

(aOR= 2.74; 95% CI= 1.77 to 4.28; p= 

0.002). 

b. Funnel Plot 

Figure 5 shows the Funnel Plot of the 

influence of fast food on the incidence of 

obesity in children and adolescents. The 

funnel plot shows no publication bias, 

which is indicated by a symmetrical distri-

bution of the estimated primary study re-

sults, the right plot is 4 and the left plot is 3, 

while there is 1 plot that touches the vertical 

line. 

 
Figure 4. Forest Plot Effect of Screen time on Obesity 
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Figure 5.  Funnel Plot Effect of Screen time on Obesity 

 

DISCUSSION 

This systematic review and meta-analysis 

takes the topic of the effect of screen time 

and fast food on the incidence of obesity in 

children and adolescents. The independent 

variables in this study were screen time and 

fast food and the dependent variable 

analyzed was the incidence of obesity. This 

intervention was designed with the aim of 

reducing the risk of obesity in children and 

adolescents aged 5-19 years with a cross 

sectional study design. 

Research on obesity in children and 

adolescents is still considered important, 

this is because the prevalence of obesity in 

children and adolescents is still high thro-

ughout the world so that it becomes a prob-

lem in almost all countries, both developed 

and developing countries. 

There are 8 intervention articles in 

the systematic review identified from 5 

continents from 2011 – 2021. This syste-

matic review and meta-analysis study uses 

research that has controlled for confoun-

ding factors or confounding factors by look-

ing at the inclusion criteria of the primary 

studies used previously and with the results 

multivariate analysis in the form of adjus-

ted Odds Ratio (aOR). Confounding factors 

can be interpreted as combining estimates 

of the relationship between exposure and 

disease or with exposure, so that confoun-

ding factors can affect the relationship or 

effect of exposure to the occurrence of the 

disease estimated by the study is not the 

same as the actual relationship or effect 

that occurs in the target population with in 

other words the study results are not 

correct (Murti, 2018). 

The data processing of the effect of 

screen time and fast food on the incidence 

of obesity in this study used the Review 

Manager 5.3 application with the generic 

inversion variance method. This method is 

a method used in analyzing data in the form 

of level data such as time to event data, 

hazard ratios, ordinal scales, adjusted esti-

mates and average differences or average 

ratios. The results of the systematic review 

and meta analysis are presented in the form 

of forest plots and funnel plots. A forest 

plot is a diagram that shows an overview of 

the information from each of the studies 

examined in the meta-analysis and esti-

mates of the overall results, in which the 

forest plot also visually displays the magni-
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tude of variation (heterogeneous) between 

study results. The funnel plot shows the 

relationship or relationship between the ef-

fect size of the study and the sample size or 

standard error of the effect size of the vari-

ous studies studied (Murti, 2018). The pos-

sibility of publication bias in the funnel plot 

can be seen from the asymmetry of the 

number of studies on the right and left 

sides. 

1. Screen time on Obesity Events 

The results of the meta-analysis using 8 

cross sectional studies as a source of meta-

analysis of the effect of screen time on 

obesity in children. The results of the forest 

plot show that screen time 3 hours/day has 

an effect on increasing obesity in children 

and adolescents as much as 2.4 times 

compared to children and adolescents who 

are not exposed to screen time <3 

hours/day (aOR= 2.40; 95% CI= 1.37 to 

4.21; p<0.001). This meta-analysis study 

provides evidence that screen time has an 

effect on increasing obesity in children and 

adolescents. 

The results of this study are in line 

with Frayon et al (2020) in New Caledonia 

on 954 children from various ethnic groups, 

namely Malaynesia, Polynesia and Europe 

and different social levels. The results in 

this study indicate that the frequency of 

exposure to the use of screens (tv/com/ 

gadget) is mostly found in the Malenesians 

and Polynesians, while the highest risk of 

obesity is also found in Malenesian (OR= 

1.67) and Polynesian (OR=5.40) adoles-

cents. As for this meta-analysis, the authors 

did not examine cultural factors and social 

levels. This is in accordance with Anuradha 

(2019) Many people believe that obesity in 

children and adolescents is caused by 

genetic factors but does not consider other 

factors such as eating habits and physical 

activity. Various studies have proven that 

screen time exposure can have negative 

impacts such as unbalanced nutritional 

intake. 

Another similar study was conducted 

by Martens et al (2017) with a sample of 

933 children aged 5 years, this study states 

that watching TV >1 hour/day has an effect 

on increasing the risk of obesity in children 

by 1.72 times compared to children who 

watch TV <1 hours/day (OR=1.72 ; 95% 

CI=1.16–2.54 p=0.001). This meta-analysis 

study is different from previous study, in 

which the study analyzed the effect of TV > 

1 hour, while the meta-analysis study 

looked at the effect of screen time 3 hours/ 

day. Screen time is time spent passively 

watching screen-based entertainment (TV, 

computers and gadgets) but does not 

include active screen-based games that 

require physical activity to play them (Kaye 

et al., 2020). 

2. Fast food on Obesity 

The results of the meta-analysis on the 

influence of fast food on the incidence of 

obesity in children and adolescents contained 

8 primary articles with a cross sectional study 

design as a source of meta-analysis of the 

influence of fast food on obesity in children 

and adolescents. The results of the forest plot 

show that consuming fast food 3 times/week 

has an effect on increasing obesity by 2.74 

times compared to children and adolescents 

who consume fast food <3 times/week (aOR= 

2.74; 95% CI= 1.77 to 4.25; p=0.002). This 

meta-analysis study provides evidence that 

consuming fast food 3 times/ week increase 

the risk of obesity in children and 

adolescents. 

The results in this study are in line with 

Febriani and Sudiarti (2019) in Indonesia on 

145 children aged 9, 10 and 11 years. The 

result of this study is that children who 

consume fast food 3 times/week can increase 

obesity in children by 2.25 times compared 

to children who consume fast food <3 

times/week (OR=2.25 ; 95% CI=1.03-4.89; 

p= 0.021). Another study by Emond et al. 
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(2020) states that the increase in body 

weight status increases linearly with each 

time added fast food by 1.38 times greater 

than those who do not consume fast food 

(OR= 1.38; 95% CI= 1.13 to 1.67; p=0.001). 

Fast food is fast food favored by 

children and teenagers today, because it is 

practical, tasty and filling. Delicious taste 

caused by increased primordial palatability 

due to the high content of sugar, fat and salt. 

Another characteristic of fast food is that it 

tends to contain high energy, has a saturated 

fat content, a low fiber and micronutrient 

content, and a high glycemic index (Rosen-

heck, 2008). Frequent consumption of fast 

food without a balance in energy expenditure 

through increased physical activity can 

increase the risk of being overweight/obese. 
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