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eTable 1.  

Search Strategy 

Concepts Key Words 

Child infan* OR baby OR babies OR offspring OR newborn* OR “new-born” 

OR toddler* OR pre-school* OR child* OR “school-age*” OR 

adolescen* OR teen* OR “young people” OR youth* OR juvenile* 

Digital media “social media” OR “social network*” OR SMS OR internet* OR 

“digital media*” OR “mobile phone*” OR “cell* phone*” OR “text 

messag*” OR technolog* OR “new media*” OR “digital media” OR 

“screen time” OR Online* OR Web* OR “multiplayer video game*” 

OR “video game*” OR “computer game*” or “digital game*” OR 

“Massively Multiplayer Online Role Playing Game*” OR 

“MMORPG*” 

 

Subject heading: Digital Media OR Digital Technology 

Research design longitudinal OR cohort OR “cross-sectional” OR “case-control” OR 

observational OR prospective 

Note. Title and abstract, English and human sample limits were used in each search. Search concepts were 

combined using “AND”. 

  



eTable 2a 

Studies Excluded at the Full Text Screening Stage (n=1,218) 

Citation Title Data Source Exclusion Reason 

Abe et al., 2019 

Prevalence and correlates of physical activity among 

children and adolescents: a cross-sectional population-based 

study of a rural city in Japan 

Database Wrong exposure 

Abrams et al., 2011 
Dynamic Learning in Virtual Spaces: Producers and 

Consumers of Meaning 
Database Wrong study design 

Abramson et al., 2009 
Mobile telephone use is associated with changes in 

cognitive function in young adolescents 
Database Wrong study design 

Achterberg et al., 2022 

Longitudinal associations between social media use, mental 

well-being and structural brain development across 

adolescence 

Database Wrong population 

Adams et al., 2024 

Longitudinal effects of dog ownership, dog acquisition, and 

dog loss on children’s movement behaviours: Findings from 

the from the PLAYCE cohort study 

Database Wrong exposure 

Adeolu et al., 2018 

Association between exposure to sexually explicit content in 

the electronic media and sexual intentions of in-school 

adolescents in Southwest Nigeria 

Database Wrong outcome 

Aguilar et al., 2015 
Screen time impairs the relationship between physical 

fitness and academic attainment in children 
Database Wrong study design 

Ahluwalia et al., 2018 

Screen time behaviours and caffeine intake in US children: 

findings from the cross-sectional National Health and 

Nutrition Examination Survey (NHANES) 

Database Wrong study design 

Ahmadi et al., 2014 

Prevalence of Addiction to the Internet, Computer Games, 

DVD, and Video and Its Relationship to Anxiety and 

Depression in a Sample of Iranian High School Students 

Database Wrong population 

Aires et al., 2010 
A 3-year longitudinal analysis of changes in fitness, 

physical activity, fatness and screen time 
Database Wrong outcome 

Aires et al., 2010 

Longitudinal changes in physical fitness: Associations with 

changes in body mass index, active and sedentary 

behaviours in Portuguese adolescents 

Database Wrong publication type 

Akbari et al., 2023 

Potential risk and protective factors related to problematic 

social media use among adolescents in Iran: A latent profile 

analysis 

Database Wrong population 

Akkın Gürbüz et al., 2017 Use of social network sites among depressed adolescents Database Wrong study design 

Aktepe et al., 2013 

Possible internet addiction in high school students in the 

city center of Isparta and associated factors: a cross-

sectional study 

Database Wrong population 

Akungu et al., 2024 
Longitudinal association of adolescents" perceptions of 

parental mediations and compulsive internet use 
Database Wrong exposure 

Alâ€•Shoaibi et al., 2024 

Prospective association of screen time with binge-eating 

disorder among adolescents in the United States: The 

mediating role of depression 

Database Wrong exposure 

Al-Hazzaa et al., 2011 
Physical activity, sedentary behaviors and dietary habits 

among Saudi adolescents relative to age, gender and region 
Database Wrong study design 

Al-Hazzaa et al., 2012 
Lifestyle factors associated with overweight and obesity 

among Saudi adolescents 
Database Wrong exposure 

Al-Hazzaa et al., 2014 

Lifestyle correlates of self-reported sleep duration among 

Saudi adolescents: a multicentre school-based cross-

sectional study 

Database Wrong outcome 

Allafi et al., 2014 
Physical activity, sedentary behaviours and dietary habits 

among Kuwaiti adolescents: gender differences 
Database Wrong study design 

Allahverdipour et al., 2010 
Correlates of video games playing among adolescents in an 

Islamic country 
Database Wrong study design 



Allen et al., 2015 
Are the correlates of sport participation similar to those of 

screen time? 
Database Wrong outcome 

Allen et al., 2021 

Associations Between Psychosocial Measures and Digital 

Media Use Among Transgender Youth: Cross-sectional 

Study 

Database Wrong study design 

Almeida et al., 2008 
The relationship between social networks, social support, 

physical activity and self-rated health: An exploratory study 
Database Wrong population 

Almeida et al., 2023 

Prospective associations between child screen time and 

parenting stress and later inattention symptoms in 

preschoolers during the COVID-19 pandemic. 

Database Wrong exposure 

Almuaigel et al., 2021 
Impact of Technology Use on Behavior and Sleep Scores in 

Preschool Children in Saudi Arabia 
Database Wrong study design 

Al-Shoaibi et al., 2024 

Prospective association of screen time with binge-eating 

disorder among adolescents in the United States: The 

mediating role of depression. 

Database Wrong exposure 

Altenburg et al., 2012 
Direction of the association between body fatness and self-

reported screen time in Dutch adolescents 
Database Wrong outcome 

Altenburg et al., 2012 
Self-reported screen time and cardiometabolic risk in obese 

Dutch adolescents 
Database Wrong study design 

Alturki et al., 2020 

Does spending more time on electronic screen devices 

determine the weight outcomes in obese and normal weight 

Saudi Arabian children? 

Database Wrong study design 

Alves et al., 2020 
Sleep duration and daytime sleepiness in a large sample of 

Brazilian high school adolescents 
Database Wrong outcome 

Amawi et al., 2018 

Use of Electronic Entertainment and Communication 

Devices Among a Saudi Pediatric Population: Cross-

Sectional Study 

Database No association 

Amornsriwatanakul et al., 2017 

Are Thai children and youth sufficiently active? prevalence 

and correlates of physical activity from a nationally 

representative cross-sectional study 

Database Wrong outcome 

An et al., 2014 

Associations between problematic internet use and 

adolescents' physical and psychological symptoms: possible 

role of sleep quality 

Database Wrong population 

Anderson et al., 2008 

Active play and screen time in US children aged 4 to 11 

years in relation to sociodemographic and weight status 

characteristics: a nationally representative cross-sectional 

analysis 

Database Wrong study design 

Anderson et al., 2017 
Physical activity is low in obese New Zealand children and 

adolescents 
Database No association 

Anderson et al., 2017 Screen Violence and Youth Behavior Database Wrong publication type 

Añez et al., 2018 
Body image dissatisfaction, physical activity and screen-

time in Spanish adolescents 
Database Wrong study design 

Anitha et al., 2021 
Association of digital media exposure and addiction with 

child development and behavior: A cross-sectional study 
Database Wrong publication type 

Anjum et al., 2019 

Investigating the prevalence of and factors associated with 

depressive symptoms among urban and semi-urban school 

adolescents in Bangladesh: a pilot study 

Database Wrong study design 

Aparício et al., 2015 
Sedentary activities in preschool children: Analysis of the 

week and weekend screen time 
Database Wrong publication type 

Appel et al., 2012 
Are heavy users of computer games and social media more 

computer literate? 
Database Wrong study design 

Arango et al., 2014 
Screen time, cardiorespiratory fitness and adiposity among 

school-age children from Monteria, Colombia 
Database Wrong study design 

Arias Ramos et al., 2018 
Social exclusion of the adolescent with overweight: study of 

sociocentric social networks in the classroom 
Database Wrong outcome 

Armoon et al., 2019 

Epidemiology of childhood overweight, obesity and their 

related factors in a sample of preschool children from 

Central Iran 

Database Wrong study design 



Arora et al., 2014 
Associations between specific technologies and adolescent 

sleep quantity, sleep quality, and parasomnias 
Database Wrong study design 

Arrivillaga et al., 2022 

Psychological distress, rumination and problematic 

smartphone use among Spanish adolescents: An emotional 

intelligence-based conditional process analysis 

Database Wrong population 

Arundell et al., 2019 

The Relationship between Objectively Measured and Self-

Reported Sedentary Behaviours and Social Connectedness 

among Adolescents 

Database Wrong study design 

Asad et al., 2015 Screen-based behaviours of adolescents in Bangladesh Database Wrong study design 

Asli et al., 2024 
The Predictive Power of Game Addiction and Social Media 

Addiction on Adolescents' Lifestyle 
Database Wrong study design 

Asplund et al., 2015 

Early Childhood Screen Time and Parental Attitudes 

Toward Child Television Viewing in a Low-Income Latino 

Population Attending the Special Supplemental Nutrition 

Program for Women, Infants, and Children 

Database Wrong exposure 

Aşut et al., 2019 

Relationships between screen time, internet addiction and 

other lifestyle behaviors with obesity among secondary 

school students in the Turkish Republic of Northern Cyprus 

Database Wrong study design 

Atkin et al., 2012 
Determinants of change in children's objectively measured 

sedentary time 
Database Wrong exposure 

Atkin et al., 2013 
Bedroom media, sedentary time and screen-time in children: 

a longitudinal analysis 
Database Wrong outcome 

Atkin et al., 2015 

Perceived family functioning and friendship quality: cross-

sectional associations with physical activity and sedentary 

behaviours 

Database No association 

Atsariyasing et al., 2019 

Prevalence of cyberbullying and its associations with unsafe 

online behaviors, social media addiction, and psychosocial 

problems among 7th - 9th grade students 

Database Wrong publication type 

Atwood et al., 2017 

The relationship between adolescents' use of Internet-

enabled mobile devices and engaging in problematic digital 

behaviors 

Database Wrong study design 

Aucote et al., 2009 

Relationships between body fatness, small-screen sedentary 

activity and regionality among schoolchildren in Victoria, 

Australia 

Database Wrong study design 

Awadalla et al., 2017 

Association of video gaming with some risky behaviors of 

secondary school adolescents in Abha, Southwestern Saudi 

Arabia 

Database Wrong outcome 

Aydin et al., 2011 
Mobile phone use and brain tumors in children and 

adolescents: a multicenter case-control study 
Database Wrong exposure 

Azabdaftari et al., 2020 
Unrestricted prevalence of sedentary behaviors from early 

childhood 
Database Wrong study design 

Azad et al., 2018 

The role of internalizing and externalizing symptoms and 

social isolation in teenage girls towards the use of Internet 

and cyberspace 

Database Wrong outcome 

B łachnio et al., 2015 
Internet use, Facebook intrusion, and depression: Results of 

a cross-sectional study 
Database Wrong study design 

Babic et al., 2017 
Longitudinal associations between changes in screen-time 

and mental health outcomes in adolescents 
Database Wrong study design 

Baggio et al., 2016 

Reframing video gaming and internet use addiction: 

empirical cross-national comparison of heavy use over time 

and addiction scales among young users 

Database Wrong population 

Bagot et al., 2019 

30.2 screen media activity and impact on mental health and 

suicidality: results from the adolescent brain cognitive 

development (abcd) cohort 

Database Wrong publication type 

Baker et al., 2020 
Pre-meal active video game playing increased subjective 

appetite but not food intake in children and adolescents 
Database Wrong study design 

Bang et al., 2020 

Physical activity, screen time and sleep duration: Combined 

associations with psychosocial health among Canadian 

children and youth 

Database Wrong outcome 



Banjanin et al., 2015 

Relationship between internet use and depression: Focus on 

physiological mood oscillations, social networking and 

online addictive behavior 

Database Wrong population 

Bansal et al., 2015 
Overweight and obesity among children of affluent public 

school in Allahabad, Uttar Pradesh 
Database Wrong study design 

Baqal et al., 2019 

Urgent Need For Physical Activity Policies And Promotion 

Among Adolescents In Saudi Arabia: Lessons From 

“Jeelunaâ€• 

Database Wrong publication type 

Barbosa Filho et al., 2012 

The prevalence and correlates of behavioral risk factors for 

cardiovascular health among Southern Brazil adolescents: a 

cross-sectional study 

Database Wrong outcome 

Barnett et al., 2010 
Teens and screens: the influence of screen time on adiposity 

in adolescents 
Database Wrong exposure 

Barthorpe et al., 2020 
Is social media screen time really associated with poor 

adolescent mental health? A time use diary study 
Database Wrong study design 

Battaglini et al., 2021 

Co-rumination across in-person and digital communication: 

Associations with affect and relationship closeness in 

adolescents 

Database Wrong study design 

Bauducco et al., 2016 
Sleep duration and patterns in adolescents: correlates and 

the role of daily stressors 
Database Wrong study design 

Beck et al., 2023 
Family predictors of physical activity change during the 

COVIDâ€‘19 lockdown in preschool children in Germany 
Database Wrong exposure 

Beckman et al., 2013 
Discrepant gender patterns for cyberbullying and traditional 

bullying—An analysis of Swedish adolescent data 
Database Wrong exposure 

Bedford et al., 2016 
Toddlers" fine motor milestone achievement is associated 

with early touchscreen scrolling 
Database Wrong study design 

Ben Thabet et al., 2019 

Facteurs associés Ã  la cyberaddiction chez les adolescents 

Tunisiens = Factors associated with Internet addiction 

among Tunisian adolescents 

Database Wrong population 

Ben Thabet et al., 2019 
Factors associated with Internet addiction among Tunisian 

adolescents 
Database Wrong population 

Bener et al., 2010 
Obesity and low vision as a result of excessive internet use 

and television viewing 
Database Wrong study design 

Bener et al., 2012 
Internet use and television viewing in children and its 

association with vision loss: A major public health problem 
Database Wrong exposure 

Bener et al., 2013 

Lifestyle and depressive risk factors associated with 

problematic internet use in adolescents in an Arabian Gulf 

culture 

Database Wrong population 

Bener et al., 2018 
The role of internet addiction on fatigue, sleep disturbances 

and poor life-style habits among adolescents 
Database Wrong population 

Bener et al., 2019 
Internet addiction, fatigue, and sleep problems among 

adolescent students: A large-scale study 
Database Wrong population 

Bercedo Sanz et al., 2005 Mass media consumption in adolescence Database Wrong publication type 

Berentzen et al., 2014 

Screen time, adiposity and cardiometabolic markers: 

mediation by physical activity, not snacking, among 11-

year-old children 

Database Wrong exposure 

Berg et al., 2014 
A cross-sectional study examining youth smoking rates and 

correlates in Tbilisi, Georgia 
Database Wrong exposure 

Bergh et al., 2011 

Personal and social-environmental correlates of objectively 

measured physical activity in Norwegian pre-adolescent 

children 

Database Wrong exposure 

Berkey et al., 2000 

Activity, dietary intake, and weight changes in a 

longitudinal study of preadolescent and adolescent boys and 

girls 

Database Wrong study design 

Berkey et al., 2003 

One-year changes in activity and in inactivity among 10- to 

15-year-old boys and girls: Relationship to change in body 

mass index 

Database Wrong exposure 

Berkey et al., 2008 
Weight gain in older adolescent females: the internet, sleep, 

coffee, and alcohol 
Database Wrong outcome 



Berlin et al., 2017 

Physical Activity, Sedentary Behaviors, and Nutritional 

Risk Profiles and Relations to Body Mass Index, Obesity, 

and Overweight in Eighth Grade 

Database No association 

Bertuol et al., 2019 
Preference for leisure activities among adolescents in 

southern Brazil: What changed after a decade? 
Database Wrong study design 

Bezinović et al., 2015 
Patterns of internet use and mental health of high school 

students in Istria County Croatia: cross-sectional study 
Database Wrong population 

Bhadelia et al., 2024 
Difficult toddler temperament—Prevalence and associated 

factors at 18-month follow-up of a birth cohort 
Database Wrong exposure 

Bhatt et al., 2017 

Use of mobile and cordless phones and change in cognitive 

function: A prospective cohort analysis of Australian 

primary school children 

Database Wrong outcome 

Bhatti et al., 2020 
Recognition of 16-18-Year-Old Adolescents for Guiding 

Physical Activity Interventions: A Cross-Sectional Study 
Database Wrong outcome 

Bhuiyan et al., 2013 

Risk factors associated with overweight and obesity among 

urban school children and adolescents in Bangladesh: a 

case-control study 

Database Wrong exposure 

Bianchini et al., 2017 
Prevalence and factors associated with problematic internet 

use: an Italian survey among L"Aquila students 
Database Wrong population 

Bibiloni et al., 2012 

Western and Mediterranean dietary patterns among Balearic 

Islands' adolescents: socio-economic and lifestyle 

determinants 

Database Wrong outcome 

Bickham et al., 2015 
Media use and depression: exposure, household rules, and 

symptoms among young adolescents in the USA 
Database Wrong outcome 

Biddle et al., 2009 

The prevalence of sedentary behavior and physical activity 

in leisure time: A study of Scottish adolescents using 

ecological momentary assessment 

Database Wrong outcome 

Biddle et al., 2010 
Tracking of sedentary behaviours of young people: a 

systematic review 
Database Wrong publication type 

Bird et al., 2018 
Adolescent paranoia: Prevalence, structure, and causal 

mechanisms 
Database Wrong outcome 

Birken et al., 2010 
Predictors of scren time in preschool children: A tar get 

kids! study 
Database Wrong publication type 

Birken et al., 2010 
Temperament as a predictor of scren time in pre-school 

children: A tar get kids! study 
Database Wrong publication type 

Bjereld et al., 2017 

Time trends of technology mediated communication with 

friends among bullied and not bullied children in four 

Nordic countries between 2001 and 2010 

Database Wrong outcome 

Black et al., 2018 
Sources of sexual health information among adolescent 

females: Ten-year trends 
Database Wrong outcome 

Boccio et al., 2023 
Does socializing in the virtual world impact victimization in 

the real world? 
Database Wrong study design 

Boer et al., 2019 

Attention deficit hyperactivity disorderâ€•symptoms, 

social media use intensity, and social media use problems in 

adolescents: Investigating directionality 

Database Wrong population 

Boer et al., 2019 

Social media disorder, ADHD-symptoms, and mental 

health: Longitudinal investigations of directionality among 

adolescents 

Database Wrong publication type 

Boers et al., 2020 

A longitudinal study on the relationship between screen 

time and adolescent alcohol use: The mediating role of 

social norms 

Database Wrong study design 

Boers et al., 2020 
Temporal Associations of Screen Time and Anxiety 

Symptoms Among Adolescents 
Database Wrong publication type 

Bogl et al., 2019 
A within-sibling pair analysis of lifestyle behaviours and 

BMI z-score in the multi-centre I.Family study 
Database Wrong outcome 

Boneberger et al., 2011 
[Excessive media comsumption and behavioural problems--

a cross-sectional study on pre-school children] 
Database Wrong study design 



Booker et al., 2015 

Media Use, Sports Participation, and Well-Being in 

Adolescence: Cross-Sectional Findings From the UK 

Household Longitudinal Study 

Database Wrong outcome 

Boone et al., 2007 
Screen time and physical activity during adolescence: 

longitudinal effects on obesity in young adulthood 
Database Wrong population 

Bourgou et al., 2015 Screen exposure in Tunisian child psychiatry consultants Database Wrong publication type 

Bouter et al., 2024 

Five-year follow-up of the iberry study: Screening in early 

adolescence to identify those at risk of psychopathology in 

emerging adulthood 

Database Wrong exposure 

Bowers et al., 2020 
Adolescent sleep and technology-use rules: results from the 

California Health Interview Survey 
Database Wrong outcome 

Boyle et al., 2018 

The social mindfeed project: Using objective assessment 

methods to better understand the nature of social-media 

based peer alcohol influence 

Database Wrong study design 

Bradbury et al., 2019 
Electronic device use and beverage related sugar and 

caffeine intake in US adolescents 
Database Wrong study design 

Braig et al., 2018 
Screen time, physical activity and self-esteem in children: 

The Ulm birth cohort study 
Database Wrong study design 

Breuer et al., 2015 
Sexist games=sexist gamers? A longitudinal study on the 

relationship between video game use and sexist attitudes 
Database Wrong outcome 

Breuer et al., 2015 
Violent video games and physical aggression: Evidence for 

a selection effect among adolescents 
Database Wrong publication type 

Brindova et al., 2015 

Is the association between screen-based behaviour and 

health complaints among adolescents moderated by physical 

activity? 

Database Wrong study design 

Brodersen et al., 2007 
Trends in physical activity and sedentary behaviour in 

adolescence: ethnic and socioeconomic differences 
Database Wrong outcome 

Bruijns et al., 2019 

Exploring the physical activity and screen-viewing-related 

knowledge, training, and self-efficacy of early childhood 

education candidates 

Database Wrong population 

Brunborg et al., 2017 
Social Media Use and Episodic Heavy Drinking Among 

Adolescents 
Database Wrong study design 

Brzozek et al., 2019 

Uncertainty analysis of mobile phone use and its effect on 

cognitive function: The application of monte carlo 

simulation in a cohort of australian primary school children 

Database Wrong outcome 

Bucksch et al., 2014 

Trends in television time, non-gaming PC use and 

moderate-to-vigorous physical activity among German 

adolescents 2002-2010 

Database Wrong study design 

Buelga et al., 2012 
Validation of the Adolescent Victimization through Mobile 

Phone and Internet Scale 
Database Not english 

Bullón et al., 2019 

Salud mental de adolescentes españoles según variables 

contextuales y horas de uso de internet = Mental health in 

Spanish adolescents according contextual variables and 

hours of Internet use 

Database Not english 

Bunker et al., 2024 
Perceiving the self as authentic on social media precedes 

fewer mental health symptoms: A longitudinal approach 
Database Wrong population 

Burnell et al., 2022 
Associations Between Adolescents' Daily Digital 

Technology Use and Sleep 
Database Wrong study design 

Burnell et al., 2022 
Trajectories of Perceived Technological Impairment and 

Psychological Distress in Adolescents 
Database Wrong outcome 

Burnell et al., 2023 
Longitudinal and daily associations between adolescent self-

control and digital technology use 
Database Wrong exposure 

Burnell et al., 2023 
Trajectories of perceived technological impairment and 

psychological distress in adolescents 
Database Wrong exposure 

Burnell et al., 2024 
Daily links between objective smartphone use and sleep 

among adolescents 
Database Wrong study design 

Byrd-Williams et al., 2019 

Physical activity, screen time, and outdoor learning 

environment practices and policy implementation: a cross 

sectional study of Texas child care centers 

Database Wrong population 



Byun et al., 2012 
Associations between screen-based sedentary behavior and 

cardiovascular disease risk factors in Korean youth 
Database Wrong study design 

Cabanas-Sánchez et al., 2018 

Association between Clustering of Lifestyle Behaviors and 

Health-Related Physical Fitness in Youth: The UP&DOWN 

Study 

Database Wrong outcome 

Cabanas-Sánchez et al., 2020 
Social correlates of sedentary behavior in young people: 

The UP&DOWN study 
Database Wrong study design 

Cabré et al., 2017 
Use of wireless communication devices and sleep quality 

and sleep problems in adolescents 
Database Wrong exposure 

Cabré-Riera et al., 2019 
Telecommunication devices use, screen time and sleep in 

adolescents 
Database Wrong study design 

Cadogan et al., 2013 
The effects of individual, family, and environmental factors 

on physical activity levels in children 
Database Wrong study design 

Cadoret et al., 2018 
Relationship between screen-time and motor proficiency in 

children: a longitudinal study 
Citation Search Wrong exposure 

Cai et al., 2017 

Overweight, obesity, and screen-time viewing among 

Chinese school-aged children: National prevalence 

estimates from the 2016 Physical Activity and Fitness in 

China-The Youth Study 

Database Wrong outcome 

Çakır et al., 2020 
Time spent on the internet, blood pressure, and loneliness in 

adolescents: A cross-sectional study 
Database Wrong outcome 

Calpbinici et al., 2019 
Virtual behaviors affecting adolescent mental health: The 

usage of Internet and mobile phone and cyberbullying 
Database Wrong study design 

Çam et al., 2019 
Overweight, obesity, weight-related behaviors, and health-

related quality of life among high-school students in Turkey 
Database Wrong exposure 

Cao et al., 2007 
Internet addiction among Chinese adolescents: prevalence 

and psychological features 
Database Wrong population 

Cao et al., 2011 
Problematic Internet use in Chinese adolescents and its 

relation to psychosomatic symptoms and life satisfaction 
Database Wrong study design 

Cao et al., 2020 

Clustering of lifestyle factors and the relationship with 

depressive symptoms among adolescents in Northeastern 

China 

Database Wrong outcome 

Cardoso-Leite et al., 2022 
Media use, attention, mental health and academic 

performance among 8 to 12 year old children 
Database Wrong study design 

Carlson et al., 2010 
Influence of limit-setting and participation in physical 

activity on youth screen time 
Database Wrong exposure 

Carlson et al., 2014 
Parallel processes of sedentary behavior and 

cardiometabolic risk factors in obese adolescents 
Database Wrong exposure 

Carras et al., 2017 

Video gaming in a hyperconnected world: A cross-sectional 

study of heavy gaming, problematic gaming symptoms, and 

online socializing in adolescents 

Database Wrong population 

Carson et al., 2011 
Screen time and risk behaviors in 10- to 16-year-old 

Canadian youth 
Database Wrong study design 

Carson et al., 2012 

Associations between factors within the home setting and 

screen time among children aged 0-5â€‰years: a cross-

sectional study 

Database Wrong study design 

Carson et al., 2012 
Neighborhood disorder and screen time among 10-16 year 

old Canadian youth: a cross-sectional study 
Database Wrong outcome 

Carson et al., 2012 

Racial/ethnic differences in video game and Internet use 

among US adolescents with mental health and educational 

difficulties 

Database Wrong study design 

Carson et al., 2017 

Associations of subjectively and objectively measured 

sedentary behavior and physical activity with cognitive 

development in the early years 

Database Wrong study design 

Carson et al., 2017 

Demographic correlates of screen time and objectively 

measured sedentary time and physical activity among 

toddlers: a cross-sectional study 

Database Wrong study design 

Carson et al., 2017 
Health associations with meeting new 24-hour movement 

guidelines for Canadian children and youth 
Database Wrong outcome 



Carson et al., 2019 

Associations between meeting the Canadian 24-Hour 

Movement Guidelines for the Early Years and behavioral 

and emotional problems among 3-year-olds 

Database Wrong outcome 

Carson et al., 2019 
Physical activity and sedentary behavior across three time-

points and associations with social skills in early childhood 
Database Wrong study design 

Cassidy et al., 2006 
Using social identity to explore the link between a decline in 

adolescent smoking and an increase in mobile phone use 
Database Wrong population 

Cassidy-Bushrow et al., 2015 Time Spent on the Internet and Adolescent Blood Pressure Database Wrong outcome 

Castro et al., 2016 
Prevalence of abdominal obesity in adolescents: association 

between sociodemographic factors and lifestyle 
Database Wrong study design 

Castro-Sánchez et al., 2020 

Motivational climate is associated with use of video games 

and violence in schoolchildren: A structural equation model 

according to healthy behaviors 

Database Wrong outcome 

Caumo et al., 2020 
Exposure to electronic devices and sleep quality in 

adolescents: aÂ matter of type, duration, and timing 
Database Wrong study design 

Cavazos-Rehg et al., 2021 

Exploring how social media exposure and interactions are 

associated with ENDS and tobacco use in adolescents from 

the PATH study 

Citation Search Wrong exposure 

Çelebioğlu et al., 2020 
The effect of internet addiction on sleep quality in 

adolescents 
Database Wrong population 

Cerruti et al., 2017 

An exploratory study on Internet addiction, somatic 

symptoms and emotional and behavioral functioning in 

school-aged adolescents 

Database Wrong population 

Ch and ra et al., 2016 
Screen time of infants in Sydney, Australia: a birth cohort 

study 
Database Wrong exposure 

Chang et al., 2019 

Online gaming motive profiles in late adolescence and the 

related longitudinal development of stress, depression, and 

problematic Internet use 

Database Wrong population 

Chaput et al., 2011 
Short sleep duration is independently associated with 

overweight and obesity in Quebec children 
Database Wrong exposure 

Chaput et al., 2012 
Physical activity vs. sedentary time: independent 

associations with adiposity in children 
Database Wrong outcome 

Chaput et al., 2013 

Combined associations between moderate to vigorous 

physical activity and sedentary behaviour with 

cardiometabolic risk factors in children 

Database Wrong outcome 

Chaput et al., 2015 
Associations between sleep patterns and lifestyle behaviors 

in children: An international comparison 
Database Wrong outcome 

Chaput et al., 2018 
Inequality in physical activity, sedentary behaviour, sleep 

duration and risk of obesity in children: a 12-country study 
Database Wrong outcome 
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Symptomatology and Unwanted Internet Sexual Solicitation 
Database Wrong study design 

Ybarra et al., 2005 
Depressive symptomatology, youth Internet use, and online 

interactions: A national survey 
Database Wrong study design 

Ybarra et al., 2014 

Cross-sectional associations between violent video and 

computer game playing and weapon carrying in a national 

cohort of children 

Database Wrong study design 

Yee et al., 2010 

The role of the social network in contraceptive decision-

making among young, African American and Latina 

Women 

Database Wrong population 

Yen et al., 2008 

The multidimensional correlates associated with short 

nocturnal sleep duration and subjective insomnia among 

Taiwanese adolescents 

Database Wrong population 

Yeon et al., 2016 

Relationship between problematic internet use and 

posttraumatic stress disorder symptoms among students in a 

rural town near the Sewol ferry disaster in Korea 

Database Wrong publication type 

Yi et al., 2012 
Prevalence and risk factors of obesity among school-aged 

children in Xi'an, China 
Database Wrong outcome 

Yin et al., 2023 
Depression and Internet Gaming Disorder among Chinese 

Adolescents: A Longitudinal Moderated Mediation Model. 
Database Wrong exposure 

Yoo et al., 2024 
Psychosocial factors and changing patterns of prolonged 

online gaming in adolescents 
Database Wrong outcome 

Yoshimoto et al., 2019 
Overweight prevalence and lifestyle trends in children aged 

5 years in Southern Vietnam: Estimates from 2012 to 2018 
Database Wrong exposure 

Young et al., 2017 
Romantic motivations for social media use, social 

comparison, and online aggression among adolescents 
Database Wrong study design 

Yu et al., 2013 
Internet addiction in Hong Kong adolescents: a three-year 

longitudinal study 
Database Wrong population 

Yu et al., 2018 

Testing Longitudinal Relationships between Internet 

Addiction and Well-Being in Hong Kong Adolescents: 

Cross-Lagged Analyses Based on three Waves of Data 

Database Wrong outcome 

Yu et al., 2018 

The Moderating Effect of Geographic Area on the 

Relationship Between Age, Gender, and Information and 

Communication Technology Literacy and Problematic 

Internet Use 

Database Wrong population 

Yu et al., 2019 
Social networking addiction among university students in 

Hong Kong 
Database Wrong population 

Yu et al., 2023 

Associations of screen use with physical activity and social 

capital amid the COVID-19 pandemic: A network analysis 

of youths in China 

Database Wrong exposure 



Yu et al., 2023 
The emerging techno-microsystem and its longitudinal 

influences on chinese young children"s behavior problems 
Database Wrong exposure 

Yuan et al., 2024 

The relationship between screen time and gross motor 

movement: A cross-sectional study of pre-school aged left-

behind children in China 

Database Wrong study design 

Zhang et al., 2013 

The development of pathological internet use and its 

relationship with self-esteem among junior high school 

students: The moderating role of classmate relationship 

Database Wrong population 

Zhang et al., 2014 

A preliminary investigation on the relationship between 

virtues and pathological internet use among Chinese 

adolescents 

Database Wrong population 

Zhang et al., 2015 
Internet dependence in chinese high school students: 

relationship with sex, self-esteem, and social support 
Database Wrong outcome 

Zhang et al., 2019 
Digital media and depressive symptoms among Chinese 

adolescents: A cross-sectional study 
Database Wrong study design 

Zhang et al., 2022 

Demographic characteristics, family environment and 

psychosocial factors affecting internet addiction in Chinese 

adolescents 

Database Wrong population 

Zhang et al., 2023 

Longitudinal relationship between social media and e-

cigarette use among adolescents: the roles of internalizing 

problems and academic performance. 

Database No association 

Zhang et al., 2023 
The prospective effect of problematic smartphone use and 

fear of missing out on sleep among Chinese adolescents 
Citation Search Wrong exposure 

Zhang et al., 2024 

Changes in home environment, lifestyles, and mental health 

among preschoolers who experienced lockdown during the 

first wave of COVID-19 in Shanghai 

Database Wrong exposure 

Zhao et al., 2018 

Excessive Screen Time and Psychosocial Well-Being: The 

Mediating Role of Body Mass Index, Sleep Duration, and 

Parent-Child Interaction 

Database Wrong outcome 

Zhao et al., 2019 
Training and transfer effects of prospective memory training 

in 13- to 15-year-old children 
Database Wrong outcome 

Zhao et al., 2022 

The longitudinal association between internet addiction and 

depressive and anxiety symptoms among Chinese 

adolescents before and during the COVID-19 pandemic. 

Database Wrong exposure 

Zhao et al., 2024 

The vicious cycle between loneliness and problematic 

smartphone use among adolescents: A random intercept 

cross-lagged panel model 

Database Wrong exposure 

Zheng et al., 2014 

Association between mobile phone use and inattention in 

7102 Chinese adolescents: a population-based cross-

sectional study 

Database Wrong outcome 

Zhou et al., 2023 

Longitudinal network relations between symptoms of 

problematic internet game use and internalizing and 

externalizing problems among Chinese early adolescents 

Database Wrong population 

Zhou et al., 2023 

Longitudinal network relations between symptoms of 

problematic internet game use and internalizing and 

externalizing problems among Chinese early adolescents. 

Database Duplicate 

Zhou et al., 2024 

Identifying the risk of depression in a large sample of 

adolescents: An artificial neural network based on random 

forest 

Database Wrong exposure 

Zhu et al., 2019 

Movement and mental health: Behavioral correlates of 

anxiety and depression among children of 6–17 years old in 

the US 

Database Wrong outcome 

Zhu et al., 2020 
Twenty-Four-Hour Movement Guidelines and Body Weight 

in Youth 
Database Wrong outcome 

Zhu et al., 2023 

Trajectories of screen time across adolescence and their 

associations with adulthood mental health and behavioral 

outcomes 

Database Wrong exposure 

Zink et al., 2024 

Examining the bidirectional associations between sleep 

duration, screen time, and internalizing symptoms in the 

ABCD study 

Citation Search Wrong exposure 



Zink et al., 2024 

Examining the bidirectional associations between sleep 

duration, screen time, and internalizing symptoms in the 

ABCD study 

Database Wrong exposure 

Zink et al., 2024 
Longitudinal associations of screen time, physical activity, 

and sleep duration with body mass index in U.S. youth 
Database Duplicate 

Zou et al., 2019 

Smartphone addiction may be associated with adolescent 

hypertension: a cross-sectional study among junior school 

students in China 

Database Wrong population 

Јовић et al., 2018 
Problematic Internet use, academic achievement and 

socioeconomic status 
Database Wrong study design 

 

eTable 2b 

Studies Excluded at the Data Extraction Stage (n=13) 

Citation Title Data Source Exclusion Reason 

Battaglini et al., 2024 

Communication modality matters: Coâ€•rumination via 

inâ€•person versus digital modalities has different prospective 

associations with depression and friendship quality 

Citation Search Data cannot be converted 

Bonhert et al., 2023 

Digital use and socioeconomic inequalities in adolescent 

wellâ€•being: Longitudinal evidence on socioemotional and 

educational outcomes 

Citation Search Data cannot be converted 

Coyne et al., 2020 
Does time spent using social media impact mental health?: An 

eight year longitudinal study 
Database Data cannot be converted 

Eklund et al., 2017 
Do adolescent gamers make friends offline Identity and 

friendship formation in school 
Database Data cannot be converted 

Goodman et al., 2020 
Association of Video Game Use With Body Mass Index and 

Other Energy-Balance Behaviors in Children 
Database Data cannot be converted 

Kandola et al., 2022 

Prospective relationships of adolescents’ screen-based 

sedentary behaviour with depressive symptoms: the 

Millennium Cohort Study 

Citation Search Data cannot be converted 

Konok et al., 2022 

Longitudinal associations of children’s 

hyperactivity/inattention, peer relationship problems and 

mobile device use 

Citation Search Data cannot be converted 

Maksniemi et al., 2022 

Intraindividual associations between active social media use, 

exhaustion, and bedtime vary according to age—A 

longitudinal study across adolescence 

Citation Search Data cannot be converted 

McNeill et al., 2019 

Longitudinal associations of electronic application use and 

media program viewing with cognitive and psychosocial 

development in preschoolers 

Citation Search Data cannot be converted 

Metzler et al., 2017 

The Long-Term Benefits of Positive Self-Presentation via 

Profile Pictures, Number of Friends and the Initiation of 

Relationships on Facebook for Adolescents' Self-Esteem and 

the Initiation of Offline Relationships 

Database Data cannot be converted 

Riehm et al., 2019 
Associations Between Time Spent Using Social Media and 

Internalizing and Externalizing Problems Among US Youth 
Database Data cannot be converted 

Shoshani et al., 2024 

The impact of social media use on psychiatric symptoms and 

well-being of children and adolescents in the post-covid-19 

era: A four-year longitudinal study 

Citation Search Data cannot be converted 

Swirsky et al., 2020 
Social media engagement among early adolescents: 

Motivational and adjustment correlates 
Citation Search Data cannot be converted 

 

  



eTable 3 

Formula used to convert effect sizes to Pearson correlation 

Converting log odds ratio to d 
𝑑 =

LogOddsRatio

√3/π
 

 

𝑉𝑑 = 𝑉LogOddsRatio ⋅
3

π2
 

Converting d to r 
𝑟 =

𝑑

√𝑑2 + 𝑎
 

 

where a is a correction factor for cases where n₁ ≠ n₂: 

𝑎 =
(𝑛1 + 𝑛2)

2

𝑛1𝑛2
 

 

𝑉𝑟 =
𝑎2𝑉𝑑

(𝑑2 + 𝑎)3
 

Borenstein, M., Hedges, V., Higgins, J., & Rothstein, H. (Eds.). (2009). Converting Among Effect Sizes. In Introduction to meta-analysis. John Wiley & Sons. 

 

  



eTable 4 

Full study characteristics 

Author Year N Cohort Name Country Child age Age category 
Percentage 

of girls 

Year of 

first 

media 

exposure 

Time lag 

(in years) 

Representative 

Sample 

Adachi & 

Willoughby 
2013 1492 - Canada 13.83 

Early adolescence 

(12-15y) 
51 2004 3; 1 Representative 

Adachi & 

Willoughby 
2015 1492 

part of a larger cohort-sequential project 

examining youth lifestyle choices 
Canada 13.83 

Early adolescence 

(12-15y) 
51 NA 1 Representative 

Ajmal et al. 2024 371 Hokkaido Birth Cohort Study Japan 12.7 
Early adolescence 

(12-15y) 
51 2020 1 No 

Alonso & Romero 2019 624 - Spain 14.35 
Early adolescence 

(12-15y) 
55 2015 1 No 

Anderson et al. 2008 1050 - Japan and USA NA 
Early adolescence 

(12-15y) 
NA NA 

0.33; 0.29; 

0.46 
No 

Arora et al. 2018 442 
Midlands Adolescent Schools Sleep Education 

Study 
England 12 

Early adolescence 

(12-15y) 
55 2011 3 Representative 

Barlett et al. 2018 3079 - Singapore 13.01 
Early adolescence 

(12-15y) 
50 2010 2; 3 Representative 

Beeres et al. 2021 3501 
Kunskap om Ungas Psykiska hÃ¤lsa Och 

LÃ¤rande (KUPOL) 
Sweden 14.5 

Early adolescence 

(12-15y) 
52 2014 1; 2 No 

Boer et al. 2021 2228 Digital Youth Project Netherlands 13.1 
Early adolescence 

(12-15y) 
43 2016 1; 2 No 

Booker et al. 2018 4903 
Understanding Society: the UK Household 

Longitudinal Study (UKHLS) 
United Kingdom NA 

Early adolescence 

(12-15y) 
100 2009 1 Representative 

Brannigan et al. 2022 8568 Growing Up in Ireland (GUI) Ireland 13 
Early adolescence 

(12-15y) 
NA 2011 4.5 Representative 

Brunborg et al. 2022 3096 MyLife Study Norway 14.3 
Early adolescence 

(12-15y) 
56 2017 1; 2; 4 No 

Brunborg et al. 2014 1928 Young in Norway Norway 15 
Early adolescence 

(12-15y) 
56 2010 2 Representative 

Bucolo et al 2011 648 New Hampshire Youth Survey USA 13.42 
Early adolescence 

(12-15y) 
57 2007 1; 1.5 No 

Bui 2024 101 - Australia 5.25 Preschool (3-5y) 35 2019 1.5 No 



Burić et al. 2021 763 - Croatia 15.8 
Early adolescence 

(12-15y) 
100 2015 

0.33; 0.83; 

1.33; 1.83; 

0.5; 1; 1.5 
No 

Camerini et al. 2018 843 MEDIATICINO study Switzerland 10.4 
School age (6-11 

years) 
51 2014 1 No 

Cerniglia et al. 2021 356 C26A14EECL Italy 4.2 Preschool (3-5y) 52 2014 2; 4 No 

Chen et al. 2024b 1296 - China 13.73 
Early adolescence 

(12-15y) 
51 2021 0.5; 1 No 

Chen et al. 2024a 831 - China 15.89 
Early adolescence 

(12-15y) 
61 2019 0.5 No 

Cheng et al. 2020 1653 IDEFICS/I.Family study 

Belgium, Estonia, 

Germany, Hungary, 

Italy, Spain, Sweden 

6 
School age (6-11 

years) 
46 2007 2; 6 No 

Chu et al. 2023 11633 
Adolescent Brain Cognitive Development 

(ABCD) Study 
USA 9.9 

School age (6-11 

years) 
49 2016 2 Representative 

Cliff et al. 2018 3527 
Growing Up in Australia: The Longitudinal Study 

of Australian Children (LSAC) 
Australia 4 

Early childhood (0-

2y); Preschool (3-

5y) 

49 2006 2; 4 Representative 

Colasante et al. 2024 154 Queen's University Developmental Database Canada 13.47 
Early adolescence 

(12-15y) 
40 2020 0 No 

Coyne et al. 2024 488 - USA 13.82 
Early adolescence 

(12-15y) 
51 2009 

1; 2; 3; 4; 

5; 6; 7 
Representative 

Coyne et al. 2019 457 Flourishing Families Project (FFP) USA 13.5 
Early adolescence 

(12-15y) 
53 2009 1 Representative 

Coyne et al. 2021 459 Flourishing Families Project (FFP) USA 13.82 
Early adolescence 

(12-15y) 
52 2009 10 No 

Coyne et al. 2018 488 Flourishing Families Project (FFP) USA 13.83 
Early adolescence 

(12-15y) 
49 2006 4; 2 No 

De Coninck et al. 2023 3942 - 

Estonia, Finland, 

Germany, Italy, Poland, 

Portugal 

14.32 
Early adolescence 

(12-15y) 
50 2021 1 No 

Dempsey et al. 2020 8568 Growing Up in Ireland (GUI) Ireland 9 
School age (6-11 

years) 
NA 2007 5 Representative 

Dubuc et al. 2020 187 
The Adolescent Student Academic Performance 

Longitudinal Study (ASAP) 
Canada 13.1 

Early adolescence 

(12-15y) 
100 NA 4; 1 No 

Dyer et al. 2024a 1125 - Belgium 15.38 
Early adolescence 

(12-15y) 
48 2020 0.42; 0.83 No 



Dyer et al. 2024b 488 Flourishing Families Project (FFP) USA 13.33 
Early adolescence 

(12-15y) 
81 2009 7 Representative 

Engberg et al. 2022 1599 Finnish Health in Teens Study (Fin_HIT) Finland 11.23 
School age (6-11 

years) 
52 2011 4.23 No 

Falbe et al. 2014 4604 Growing Up Today Study (GUTS) II USA 15.7 
Early adolescence 

(12-15y) 
100 2004 2 No 

Falbe et al. 2013 4287 Growing Up Today Study (GUTS) II USA 14.4 
Early adolescence 

(12-15y); NA 
100 2004 2 No 

Ferguson 2024 6309 Growing Up in Ireland (GUI) Ireland 13 

School age (6-11 

years); Early 

adolescence (12-

15y) 

51 2008 4; 10; 5 Representative 

Ferguson & Wang 2019 3034 Singapore dataset Singapore 11.21 
Early adolescence 

(12-15y) 
27 NA 2 No 

Ferguson et al. 2014 237 - USA 14.11 
Early adolescence 

(12-15y) 
100 2011 1; 0.5 No 

Ferguson et al. 2021 3034 - Singapore 11.21 
Early adolescence 

(12-15y) 
73 NA 3 No 

Fitzpatrick & 

Boers 
2022 1509 

Quebec longitudinal Study of Child Development 

(QLSCD) 
Canada 16 

Early adolescence 

(12-15y) 
52 2013 2 Representative 

Fitzpatrick et al. 2023 897 
Quebec longitudinal Study of Child Development 

(QLSCD) 
Canada 13 

Early adolescence 

(12-15y) 
100 2011 2; 4 No 

Fox et al. 2023 714 - USA 15.98 
Late adolescence 

(16+) 
54 2015 1 Representative 

Frison et al. 2020 1423 - Belgium 14.76 
Early adolescence 

(12-15y) 
48 2014 0.5 Representative 

Frison et al. 2016 1840 - Belgium 14.76 
Early adolescence 

(12-15y) 
48 2014 0.5 Representative 

Frison et al. 2017 671 - Belgium 14.96 
Early adolescence 

(12-15y) 
61 2014 0.58 No 

Frøyland  et al. 2024 1726 MyLife Study Norway 17 
Early adolescence 

(12-15y) 
100 2019 1; 2 No 

Gashaj et al. 2021 97 - Switzerland 6.47 
School age (6-11 

years) 
47 NA 2 No 

Gentile et al. 2012 3034 - Singapore 11.2 
School age (6-11 

years) 
NA NA 1; 2 No 

George et al. 2018 151 miLife Study USA 13.1 
Early adolescence 

(12-15y) 
48 2010 0; 1.5 No 



Gonzalez et al. 2023 657 - Belgium 15.59 
Late adolescence 

(16+) 
68 2019 1 No 

Grantved et al. 2014 435 European Youth Heart Study (EYHS) Denmark 15.6 
Early adolescence 

(12-15y) 
55 1997 12 No 

Gringas et al. 2023 257 - Canada 13 
Early adolescence 

(12-15y) 
NA 2017 1 No 

Gringas et al. 2024 257 - Canada 13.7 
Early adolescence 

(12-15y) 
49 2017 1 No 

Hawk et al. 2019 307 Digital Youth Project (DiYo) The Netherlands 12.87 
Early adolescence 

(12-15y) 
52 2015 1 No 

Heffer et al. 2019 303.3 - Canada 12.21 
Early adolescence 

(12-15y) 
100 2017 1; 2 No 

Hinkley et al. 2017 108 
Healthy Activity Preschool and Primary Years 

(HAPPY) study 
Australia 4.4 Preschool (3-5y) 47 2008 4; 3 Representative 

Hopf et al. 2008 653 - Germany 12 
Early adolescence 

(12-15y) 
42 1999 4 No 

Houghton et al. 2018 1749 - Australia 13.5 
Early adolescence 

(12-15y) 
47 2013 2 Representative 

Hozman et al. 2024 5114 
National Longitudinal Study of Adolescent to 

Adult Health (Add Health) 
USA NA 

Early adolescence 

(12-15y) 
54 1994 14 Representative 

Huang et al. 2023 2049 - China 14.39 
Early adolescence 

(12-15y) 
52 2020 0.75 No 

Hull et al. 2014 1364 - USA 13.8 
Early adolescence 

(12-15y) 
49 NA 

0.67; 2.17; 

4.17 
Representative 

Hygen et al. 2020 873 Trondheim Early Secure Study (TESS) Norway 6 
School age (6-11 

years) 
50 2009 2; 4; 6 No 

Jensen et al. 2019 388 - USA 12.36 
Early adolescence 

(12-15y) 
50 2015 1.17 No 

Kelleghan et al. 2020 45 Happiness and Health (H&H) Study USA 16.5 
Early adolescence 

(12-15y) 
55 2015 2 No 

Khouja et al. 2019 14665 
Avon Longitudinal Study of Parents and Children 

(ALSPAC) 
England NA 

0; Late adolescence 

(16+) 
49 2007 3 Representative 

Kim et al. 2024 1507 Panel Study on Korean Children (PSKC) South Korea 9.39 
School age (6-11 

years) 
49 2018 1 No 

Kim et al. 2024 1484 Panel Study on Korean Children (PSKC) South Korea 9.39 
School age (6-11 

years) 
49 2018 1 Representative 

Koenig et al. 2016 621 ado@internet.ch survey Switzerland 14.27 
Early adolescence 

(12-15y) 
50 2012 2 Representative 



Krossbakken et al. 2018 1277 

large longitudinal survey of gambling, gaming, 

and drug behavior in adolescents taken from 

norweigan population register 

Norway 17.5 
Early adolescence 

(12-15y) 
62 2012 1; 2 Representative 

Lai et al. 2022 2543 - China 11.54 
School age (6-11 

years) 
49 2020 0.75 No 

Leary et al. 2015 4226 
Avon Longitudinal Study of Parents and Children 

(ALSPAC) 
UK 4.75 Preschool (3-5y) 52 1991 10.25 Representative 

Lebby et al. 2023 4190 
National Longitudinal Study of Adolescent to 

Adult Health (Add Health) 
USA 15 

Early adolescence 

(12-15y) 
57 1994 22 No 

Lee et al. 2024 4627 
Population Assessment of Tobacco and Health 

(PATH) Study 
USA 13 

Early adolescence 

(12-15y) 
100 2014 1 Representative 

Lee et al. 2022 5114 
Population Assessment of Tobacco and Health 

(PATH) Study 
USA 13 

Early adolescence 

(12-15y) 
100 2013 

3.25; 2.17; 

1.17; 0.33 
Representative 

Li et al. 2021 532 Applied Research Group for Kids (TARGetKids!) Canada 5.9 Preschool (3-5y) 48 2020 1 No 

Li et al. 2024 1419 Digital Youth Project (DiYo) Netherlands 12.5 
Early adolescence 

(12-15y) 
46 2015 1; 2; 3 No 

Liu et al. 2024 535 - China 12.93 
Early adolescence 

(12-15y) 
43 NA 0.5; 1; 1.5 No 

Liu et al. 2023 2228 - China 10.9 
School age (6-11 

years) 
49 2020 0.17 No 

Livet et al. 2024 3801 Coventure Study Canada 12.8 
Early adolescence 

(12-15y) 
49 2012 1 No 

Lobel et al. 2019 184 Stone et al., 2013 Netherlands 10.23 
School age (6-11 

years) 
51 NA 1 No 

Lobel et al. 2017 194 Stone et al., 2013 Netherlands 9.22 
School age (6-11 

years) 
50 NA 1 No 

Ma et al. 2023 3694 China Family Panel Studies (CFPS) China 14.5 
Early adolescence 

(12-15y) 
47 2018 2 Representative 

Maheux et al. 2021 743 Character Lab Research Network (CLRN) USA 15.1 
Early adolescence 

(12-15y) 
52 2019 

0.33; 1; 

1.25; 0.67; 

1.92; 0.25 
No 

Manousaki et al. 2015 630 
Quebec Adipose and Lifestyle Investigation in 

Youth (QUALITY) Cohort study 
Canada 9.6 

School age (6-11 

years) 
NA NA 2 No 

Martzog et al. 2022 141 - Germany 4.83 Preschool (3-5y) 50 2022 0.83 No 

Maurya et al. 2024 12035 
Understanding the Lives of Adolescents and 

Youth Adults (UDAYA) 
India 14.5 

Early adolescence 

(12-15y) 
63 2015 3 Representative 



Meisel et al. 2022 435 - USA 16.91 
Early adolescence 

(12-15y) 
60 NA 0.25 No 

Mikuška & 

Vazsonyi 
2018 9421 

National Longitudinal Study of Adolescent to 

Adult Health (Add Health) 
USA 15.94 

Early adolescence 

(12-15y) 
55 1996 5; 11; 6 Representative 

Möller & Krahé 2009 143 - Germany 13.34 
Early adolescence 

(12-15y) 
50 NA 2.5 Representative 

Mougharbel et al. 2023 17174 COMPASS study Canada 15.1 
Early adolescence 

(12-15y) 
100 2017 1 No 

Murray et al. 2023 304 REAL Study Canada 13.4 
Early adolescence 

(12-15y) 
64 2006 4.38; 2.83 No 

Nagata et al. 2024b 9398 
Adolescent Brain Cognitive Development 

(ABCD) Study 
USA 12.02 

Early adolescence 

(12-15y) 
48 2018 1 Representative 

Nagata et al. 2024a 7514 
Adolescent Brain Cognitive Development 

(ABCD) Study 
USA 10.93 

School age (6-11 

years) 
50 2016 2 No 

Nagata et al. 2023 9208 
Adolescent Brain Cognitive Development 

(ABCD) Study 
USA 9.94 

School age (6-11 

years) 
49 2016 2 Representative 

Nagata et al. 2021b 11025 
Adolescent Brain Cognitive Development 

(ABCD) Study 
USA 9.95 

School age (6-11 

years) 
49 2016 1 Representative 

Nagata et al. 2021a 11066 
Adolescent Brain Cognitive Development 

(ABCD) Study 
USA 9.9 

Early adolescence 

(12-15y) 
49 2016 1 Representative 

Nagata et al. 2022 11066 
Adolescent Brain Cognitive Development 

(ABCD) Study 
USA 9.9 

School age (6-11 

years) 
49 2016 3 Representative 

Nesi et al. 2019a 716 - USA 16.01 
Early adolescence 

(12-15y) 
54 2015 1 No 

Nesi et al. 2019b 687 - USA 14.26 
Early adolescence 

(12-15y) 
49 2019 1 No 

Ng et al. 2021 2558 
Understanding Society: the UK Household 

Longitudinal Study (UKHLS) 
United Kingdom 19 

Early adolescence 

(12-15y) 
NA 2011 3 No 

Nick et al. 2022 335 - USA 14.27 
Early adolescence 

(12-15y) 
49 2018 1 No 

Nogueira Avelar e 

Silva et al. 
2016 2141 Rotterdam Youth Monitor (RYM) Netherlands 12.2 

Early adolescence 

(12-15y) 
52 2008 2 No 

Ohannessian et al. 2021 1205 
Predictors of Anxiety and Depression during 

Adolescence research project (PANDA) 
USA 12.75 

Early adolescence 

(12-15y) 
51 2016 1 No 

Parkes et al. 2013 11014 UK Millennium Cohort Study UK 7 Preschool (3-5y) 51 2005 2 Representative 

Patte et al. 2018 26205 COMPASS Study Canada NA 
Late adolescence 

(16+); Early 
55 2012 4 Representative 



adolescence (12-

15y) 

Placket et al. 2023 3228 
Understanding Society: the UK Household 

Longitudinal Study (UKHLS) 
United Kingdom 12.5 

Early adolescence 

(12-15y) 
51 2009 2; 1 Representative 

Poulain et al. 2019 814 LIFE Child Study Germany 12.33 
Early adolescence 

(12-15y) 
58 2011 1.02 No 

Poulain et al. 2018 850 LIFE Child study Germany 13.01 
Early adolescence 

(12-15y) 
50 2011 1 No 

Pouwels et al. 2021 383 - Netherlands 14.02 NA 54 NA 0.27 Representative 

Purba et al. 2024a 8987 UK Millenium Cohort Study United Kingdom 14 
Early adolescence 

(12-15y) 
NA 2014 4 Representative 

Purba et al. 2024b 8987 UK Millenium Cohort Study United Kingdom 14 
Early adolescence 

(12-15y) 
55 2015 3 Representative 

Puukko et al. 2020 2891 - Finland 13.5 
Early adolescence 

(12-15y) 
57 2014 

1; 2; 4; 5; 

3 
No 

Ranker et al. 2024 8672 
Population Assessment of Tobacco and Health 

(PATH) Study 
USA 14.1 

Early adolescence 

(12-15y) 
49 2014 1 Representative 

Rodman et al. 2024 26 - USA 15.18 
Early adolescence 

(12-15y) 
42 2021 0.08 No 

Sanders et al. 2019 3657 
Growing Up in Australia: The Longitudinal Study 

of Australian Children (LSAC) 
Australia 10 

Early adolescence 

(12-15y) 
49 2010 4 Representative 

Schmitt 2024 8004 
Adolescent Brain Cognitive Development 

(ABCD) Study 
USA 9.98 

School age (6-11 

years) 
51 2016 

2; 3; 4; 1; 

1.5; 0.5 
No 

Schwartz et al. 2019 374 - USA 14.4 
Early adolescence 

(12-15y) 
56 2016 1 No 

Sharif et al. 2010 6486 - USA 12 
Early adolescence 

(12-15y) 
NA 2003 2 No 

Shen et al. 2024 367 
Study of Cognition, Adolescents and Mobile 

Phones (SCAMP) 
United Kingdom 14.02 

Early adolescence 

(12-15y) 
54 2016 4 Representative 

Steinsbekk et al. 2021 3456 Trondheim Early Secure Study (TESS) Norway 10.51 
School age (6-11 

years) 
52 2013 2 No 

Steinsbekl et al. 2023 810 Trondheim Early Secure Study (TESS) Norway 14 

School age (6-11 

years); Early 

adolescence (12-

15y) 

NA 2013 2; 4; 6 Representative 

Straatmann et al. 2018 282 
Adolescent Nutritional Assessment 

LongitudinalStudy (ELANA) 
Brasil 15 

Early adolescence 

(12-15y) 
100 2010 2 No 



Strong et al. 2018 3795 Taiwan Education Panel Surveyy (TEPS) Taiwan NA 
Early adolescence 

(12-15y) 
51 2003 2 Representative 

Sudan et al. 2016 54908 Danish National Birth Cohort (DNBC) Denmark 7 
School age (6-11 

years) 
NA NA 4 Representative 

Suggate et al. 2021 117 - Germany 4.81 Preschool (3-5y) 47 2017 2 No 

Suggate et al. 2022 109 - Germany 4.81 Preschool (3-5y) 49 2017 3 No 

Swing et al. 2010 1323 SWITCH obesity prevention project USA 9.6 Preschool (3-5y) 53 NA 1.08 Representative 

Teng et al. 2017 699 - China 14.54 
Early adolescence 

(12-15y) 
51 2015 0.42 No 

Teng et al. 2019 1340 - China 14.86 
Early adolescence 

(12-15y) 
55 2016 0.5 No 

Thom et al. 2018 126 - USA 12.56 
Early adolescence 

(12-15y) 
47 2009 1 No 

Thorisdottir et al. 2020 2211 LIFECOURSE study Iceland 12 
Early adolescence 

(12-15y) 
50 2017 2 No 

Tiraboschi et al. 2023 698 
Quebec longitudinal Study of Child Development 

(QLSCD) 
Canada 15 

Early adolescence 

(12-15y) 
100 2012 2 No 

Toh et al. 2020 1628 - Singapore 14.3 
Early adolescence 

(12-15y) 
51 2016 1 Representative 

Twigg et al. 2020 4476 UK Household Longitudinal Study (UKHLS) United Kingdom 13.5 
Early adolescence 

(12-15y) 
NA 2009 7 No 

Valkenburg et al. 2017 852 - The Netherlands 12.5 
Early adolescence 

(12-15y) 
51 2012 1 Representative 

Valkenburg et al. 2009 812 - Netherlands 13.47 
Early adolescence 

(12-15y) 
50 2006 0.5 Representative 

Van den Bulck et 

al. 
2007 174 

Leuven Study on Media and Adolescent Health 

(SOMAH) 
Belgium 15.3 

Early adolescence 

(12-15y) 
48 2004 1 No 

van den Eijnden et 

al. 
2008 660 - Netherlands 13.37 

Early adolescence 

(12-15y) 
NA 2003 0.5 No 

van Den Eijnden 

et al. 
2021 2021 Digital Youth Project Netherlands 13.86 

Early adolescence 

(12-15y) 
45 2017 1 No 

Vanderschuur et 

al. 
2019 1441 - The Netherlands 12.61 

Early adolescence 

(12-15y) 
49 2014 0.33 No 

Vannucci et al. 2019 1205 Pandaresearchproject.org USA 12.73 
Early adolescence 

(12-15y) 
51 2016 0.5 Representative 



Verheijen et al. 2018 208 Kandinsky Longitudinal Study (KLS) Netherlands 14.07 
Early adolescence 

(12-15y) 
100 2014 1 No 

Viner et al. 2019 3831 Our Futures United Kingdom 14.5 
Early adolescence 

(12-15y) 
100 2013 2 Representative 

Vossen et al. 2016 942 - Netherlands 12.93 
Early adolescence 

(12-15y) 
50 2012 1 No 

Wang et al. 2020 5219 
Shandong Adolescent Behavior & Health Cohort 

(SABHC) 
China 14.59 

Early adolescence 

(12-15y) 
50 2015 1 Representative 

Winstone et al. 2022 1321 - England 13.23 
Early adolescence 

(12-15y) 
59 2019 1 No 

Wu et al. 2024 1962 - China 14.59 
Early adolescence 

(12-15y) 
52 NA 0.5; 1 No 

Xiao et al. 2024 354 - Canada 13.65 
Early adolescence 

(12-15y) 
45 2014 1; 2 No 

Zhou et al. 2023 10279 China Education Panel Survey China 12.5 
Early adolescence 

(12-15y) 
NA 2013 1 Representative 

Zink et al 2024 2622 
Adolescent Brain Cognitive Development 

(ABCD) Study 
USA 10 

School age (6-11 

years) 
100 2017 1 Representative 

Zink et al. 2020 2717 Happiness and Health (H&H) Study USA 14.57 
Early adolescence 

(12-15y) 
56 2013 1 No 

Zink et al. 2019 2525 Happiness and Health (H&H) study USA NA 
Early adolescence 

(12-15y) 
56 2013 1 No 

 

 

  



eTable 5 

Study full media and outcome domains  

Author Year 
Exposure 

media 

Exposure media 

measurement 

Exposure 

informant 

Outcome 

domain 
Outcome subdomain Outcome measurement 

Outcome 

informant 

Adachi & Willoughby 2013 Video games Duration Child Cognitive 
Attention and Executive 
Functioning; Academic 

achievement 

Adapted from Wills et al. 
(1996); Self-Rported School 

Grades 
Child only 

Adachi & Willoughby 2015 Video games Duration Child Physical health Physical activity 
Part of the larger study, no 

scale mentioned 
Child only 

Ajmal et al. 2024 
Other; Video 

games 
Derived from device Parents Social-emotional 

Internalising and 
externalising; Prosocial 

behaviour 

Strengths and Difficulties 
Questionnaire 

Parent 

Alonso & Romero 2019 Other Frequency Child Social-emotional 
Aggression; Peer problems; 

Positive development; 
Negative affect 

European Bullying Intervention 
Project Questionnaire (EBIPQ) 

(Spanish version); European 
Cyberbullying Intervention 

Project Questionnaire (ECIPQ) 

(Spanish version); Positive and 
Negative Affect Schedule 

Child only 

Anderson et al. 2008 Video games Duration Child Social-emotional Aggression 
Buss and Perry; Survey 

Specific 
Child only; 

Multiple 

Arora et al. 2018 
Social media; 
Video games; 

Other 
Duration Child Cognitive Academic achievement School records School 

Barlett et al. 2018 
Social media; 

Other 
Duration Child Social-emotional Bullying composite 

Positive Attitudes toward 
Cyberbullying Questionnaire; 
Ybarra (2017) Cyberbullying 

Questionnaire 

Child only 

Beeres et al. 2021 Social media Duration Child Social-emotional 

Internalising and 
externalising; Internalising 
behaviour; Externalising 

behaviour 

Strengths and Difficulties 
Questionnaire 

Child only 

Boer et al. 2021 Social media Duration Child Social-emotional 
Depression; Positive 

development 

Depressive Mood List; 
Student's Life Satisfaction 

Scale 
Child only 



Booker et al. 2018 Social media Duration Child Social-emotional 
Positive development; 

Internalising and 
externalising 

Survey Child only 

Brannigan et al. 2022 Other Duration Child Social-emotional 

Externalising behaviour; 
Peer problems; Internalising 
behaviour; Internalising and 

externalising 

Strengths and Difficulties 
Questionnaire 

Parent 

Brunborg et al. 2014 Video games Duration Child 
Social-emotional; 

Cognitive; 
Physical health 

Depression; Academic 
achievement; Substance use; 

Externalising behaviour; 
Aggression 

Hopkins Symptom Checklist; 
School grades; NA; Study 

derived 
Child only; NA 

Brunborg et al. 2022 Social media Duration Child Physical health Substance use AUDIT-C Child only 

Bucolo et al 2011 Video games Duration Child Social-emotional Aggression 

Delinquency Component of the 
National Youth Longitudinal 
Study; Physical aggression 

subscale of the Aggression 
Questionnaire 

Child only 

Bui 2024 Other Duration Parents Social-emotional 
Internalising and 

externalising; Externalising 

behaviour 

Child Behaviour Checklist Parent 

Burić et al. 2021 Other Frequency Child Social-emotional 
Depression and anxiety; 

Self-perception 

Patient Health Questionnaire 
for Depression and Anxiety 
(PHQ-4); Cenat et al. 2014 

Child only 

Camerini et al. 2018 Other Other - Access Child Cognitive Academic achievement School grades School 

Cerniglia et al. 2021 Other Presence/Absence Parents 
Cognitive; Social-

emotional 
Academic achievement; 

Dysregulation 

Teacher’s Academic Ratings; 
The Teacher Report Form; 
Child Behaviour Checklist 

School 

Chen et al. 2024b Video games Frequency Child Social-emotional 
Externalising behaviour; 

Aggression 

Brief Barratt Impulsiveness 
Scale (Chinese); Brief 

Aggression Questionnaire 
Child only 

Chen et al. 2024a 
Video games; 
Social media; 

Other 
Duration Child Physical health 

Sleep quality; Sleep 
problems 

Pittsburgh Sleep Quality Index 

(PSQI); Insomnia severity 
index; Epworth Sleepiness 

Scale 

Child only 

Cheng et al. 2020 Video games Details not reported Child Physical health Body composition Biometric data Biometric data 

Chu et al. 2023 
Social media; 
Video games; 

Other 
Duration Child Social-emotional 

Self-Injurious Thoughts and 
Behaviours 

Kiddie Schedule for Affective 
Disorders and Schizophrenia 

Parent 



Cliff et al. 2018 
Other; Video 

games 
Duration Parents Social-emotional Dysregulation Study derived Parent 

Colasante et al. 2024 Social media Presence/Absence Child Social-emotional Negative affect Study derived Child only 

Coyne et al. 2024 Video games Frequency NA Social-emotional 
Aggression; Problematic 

internet use 

Weinberger 1979; Gentile 
2009; Peer and Romantic 

Relations Inventory Self Report 

(PRRRI-S) 

Child only 

Coyne et al. 2019 Social media Duration Child Social-emotional 
Depression; Aggression; 
Externalising behaviour 

Self-report Child only 

Coyne et al. 2021 
Social media; 
Video games; 

Other 
Details not reported NA Social-emotional 

Self-Injurious Thoughts and 

Behaviours 

Revised Suicidal Behavior 

Questionnaire (SBQ-R) 
Child only 

Coyne et al. 2018 Video games Frequency 
Child and 

parents 
Social-emotional 

Externalising behaviour; 
Prosocial behaviour; 

Dysregulation; Positive 

development 

(Barber, Stolz, & Olsen, 2005); 
Inventory of Strengths 

(modified from Peterson & 
Seligman, 2004); 12-item self-

regulation measure (revised 
from Novak & Clayton, 2001); 
7-item self-report measure from 

Barber (2002) and based on the 
measure of Davis (1996); four 
items taken from the Portrait 

Values Questionnaire 
(Schwartz et al., 2001 

Child only; 
Mother; Father 

De Coninck et al. 2023 Other Details not reported Child 
Social-emotional; 

Physical health 
Depression; General health NA Child only 

Dempsey et al. 2020 Other Presence/Absence Child Social-emotional 

Internalising and 

externalising; Self-
perception 

Strengths and Difficulties 

Questionnaire (SDQ); Piers 
Harris Self-Concept Scale 

Parent; Child 
only 

Dubuc et al. 2020 
Video games; 
Social media 

Duration Child Cognitive 
Academic achievement; 

Working Memory; Attention 

and Executive Functioning 

0; N-back task; End of year 
report card; computer based 

test 

NA; Research 
staff; School 

Dyer et al. 2024a Social media Duration Child Social-emotional Positive development Cheung & Lucas, 2014 Child only 

Dyer et al. 2024b Social media Duration Child Social-emotional Depression 
Center for Epidemiologic 
Studies Depression Scale 

(CES-D) 
Child only 

Engberg et al. 2022 Other Duration Child Physical health 
Body composition; Sleep 

problems; Physical activity 

Biometric data; Study derived; 
MET (hours/week) - 1x MET 
=Metabolic Rate while Sitting 

Biometric data; 
Child only 



Falbe et al. 2013 Video games Duration Child Physical health Body composition 
Growing Up Today Study 
(GUTS) II; Biometric data 

Child only; 
Biometric data 

Falbe et al. 2014 Video games Duration Child Physical health Diet quality 
Youth/Adolescent 

Questionnaire 
Child only 

Ferguson 2024 
Other; Social 

media 
Presence/Absence Child Social-emotional 

Externalising behaviour; 
Peer problems; 

Dysregulation 

Strength and Difficulties 
Questionnaire; Ten Item 

Personality Inventory (TIPI) 

Parent; Child 
only 

Ferguson & Wang 2019 Video games Duration Child Social-emotional 

Aggression; Prosocial 

behaviour; Positive 
development 

(Linder et al. 2002; Morales 
and Crick 1998); Prosocial 
Orientation Questionnaire 

(Cheung et al. 1998); (Nadel et 
al. 1996); Barlett and Gentile 
2012; Buss and Perry 1992; 

Berry et al. 2005 

Child only 

Ferguson et al. 2014 Social media Frequency Child Social-emotional 
Eating disorder and body 

image issues; Positive 
development; Anxiety 

Body Esteem Scale for 

Adolescents and Adults 
 
 

(BESAA; Eating Attitudes Test 
(EAT-26); SLS; Self-report 

Child only 

Ferguson et al. 2021 Video games Duration Child Social-emotional 

Prosocial behaviour; 

Aggression; Bullying 
composite; Positive 

development 

Prosocial Orientation 
Questionnaire's Helping and 

Cooperation Subscales; Study 
derived; Nadel et al. 1996; 

Barlett & Gentile 2012; Buss 
and Perry 1992; Berry et al 

2005 

Child only 

Fitzpatrick & Boers 2022 
Other; Video 

games 
Duration Child Social-emotional Prosocial behaviour 

Social Behaviour 
Questionnaire; Social Behavior 

Questionnaire 
Child only 

Fitzpatrick et al. 2023 Other Duration Child Social-emotional Depression Study derived Child only 

Fox et al. 2023 Other 
Other - Pressure to stay in 

contact with friends 
Child 

Social-emotional; 
Physical health 

Peer problems; Depression; 
General health 

Network of Relationships 
Inventory; Short Mood and 

Feelings Questionnaire 
(SMFQ); General Health 

Perceptions subscale from the 
RAND 36-Item Short-Form 

Health Survey 

Child only 

Frøyland  et al. 2024 Social media Presence/Absence Child Social-emotional 
Depression; Externalising 

behaviour 
Patient Health Questionnaire-9; 
Young in Norway survey items 

Child only 



Frison et al. 2020 Social media Duration Child Social-emotional Dysregulation; Depression Self-report Child only 

Frison et al. 2016 Social media Duration Child Social-emotional 
Positive development; Peer 

problems; Depression 
Self-report Child only 

Frison et al. 2017 Social media Duration Child Social-emotional Depression 
Center for Epidemiological 

Studies Depression Scale for 
Children (CES-DC) 

Child only 

Gashaj et al. 2021 Video games Duration Parents Cognitive 
Working Memory; Attention 
and Executive Functioning 

AGTB5-12's Matrix Task; 
Colour span task; Flanker task; 

Modified version of Flanker 
task 

Research staff 

Gentile et al. 2012 Video games Duration Child Social-emotional Externalising behaviour 
Barratt Impulsiveness Scale-11; 

Current ADHD Symptoms 
Scale Self-Report 

Child only 

George et al. 2018 Other Duration Child Social-emotional 
Anxiety; Depression; 

Externalising behaviour 

Modified Multidimensional 
Anxiety Scale for Children; 
Modified Beck Depression 

Inventory; Kim-Cohen et al., 
2005 

Child only 

Gonzalez et al. 2023 Social media Frequency Child Social-emotional Prosocial behaviour 
Pro-environmental behaviour 

scale 
Child only 

Grantved et al. 2014 Other Duration Child Physical health 
Body composition; 

Metabolic syndrome 
Biometric data Biometric data 

Gringas et al. 2023 Social media Duration Child Social-emotional 
Problematic internet use; 

Depression; Anxiety 

Bergman Social Media 

Addiction Scale; Child 
Depression Inventory: Short 

Version (CDI); Revised 
Children’s Manifest Anxiety 
Scale-Second Edition Short 

Form 

Child only 

Gringas et al. 2024 Social media Duration Child Social-emotional 
Problematic internet use; 

Depression; Anxiety 

Bergman Social Media 
Addiction Scale; Child 

Depression Inventory: Short 
Version (CDI); Revised 

Children’s Manifest Anxiety 
Scale-Second Edition Short 

Form 

Child only 

Hawk et al. 2019 Social media Frequency Child Social-emotional 
Peer problems; Problematic 

internet use; Depression 
Self report - supervised 

questionaire 
Child only 



Heffer et al. 2019 
Video games; 
Social media 

Duration Child Social-emotional Depression 
Epidemiologic Studies 

Depression Scale (CES-D) 
Scale for Children; Child 

Child only 

Hinkley et al. 2017 
Other; Video 

games 
Duration Parents Social-emotional Positive development 

EQi_YV overall score; The 
EQi-YV (short version) 

Child only 

Hopf et al. 2008 Video games Frequency Child Social-emotional 
Aggression; Externalising 

behaviour 

Tillmann et al., 2000; Tillmann 

et al., 2001 
Child only 

Houghton et al. 2018 
Other; Social 

media 
Duration; Frequency Child Social-emotional Depression 

Children's Depression 
Inventory; Child 

Child only 

Hozman et al. 2024 Video games Duration NA 
Physical health; 
Social-emotional 

Metabolic syndrome; 
Aggression 

Study derived 
Biometric data; 

Child only 

Huang et al. 2023 
Other; Social 
media; Video 

games 
Frequency Child Social-emotional Dysregulation 

CES-D, GAD-7, Somatic 
Symptom Scale-8 

Child only 

Hull et al. 2014 Video games Frequency Child 
Physical health; 
Social-emotional 

Substance use; Aggression; 

Externalising behaviour; 
Unsafe sex 

Survey specific Child only 

Hygen et al. 2020 Video games Duration 
Parents; 

Child 
Social-emotional; 

Physical health 
Prosocial behaviour; Body 

composition 
Social Skills Rating System 

(SSRS); Biometric data 
School; 

Biometric data 

Jensen et al. 2019 
Other; Social 

media 
Duration Child Social-emotional 

Externalising behaviour; 
Depression; Anxiety 

Study derived; Positive and 
Negative Affect Schedule for 

Children 
Child only 

Kelleghan et al. 2020 
Social media; 
Other; Video 

games 
Duration Child Physical health Substance use Study derived Child only 

Khouja et al. 2019 Other Duration Child Social-emotional Anxiety; Depression 
Clinical Interview Schedule 

(CIS-R) 
Child only 

Kim et al. 2024 Other Duration Parents 
Cognitive; Social-

emotional 

Attention and Executive 
Functioning; Positive 

development; Peer 
relationships 

Executive Function Difficulty 
Screening Questionnaire; 

School Adjustment Inventory 
Parent; School 

Kim et al. 2024 Other Duration Parents Cognitive 
Attention and Executive 

Functioning 
Executive Function Difficulty 

Screening Questionnaire 
Parent 

Koenig et al. 2016 Other Duration Child Physical health Body composition Biometric data Biometric data 

Krossbakken et al. 2018 Video games Frequency Child 
Social-emotional; 

Physical health 

Internalising behaviour; 
Depression; Anxiety; 

Substance use; Aggression 

Hospital Anxiety and 
Depression Scale (HADS; 
Roberts UCLA Loneliness 

Child only 



Scale (RULS) (Roberts et al., 
1993); Alcohol Use Disorder 

Identification Test-
Consumption (AUDIT-C) 

(Bush et al., 1998); Short Form 
Buss-Perry Aggression 

Questionnaire (BPAQ-SF) 
(Diamond and Magaletta, 

2006) 

Lai et al. 2022 Other Frequency Child Social-emotional Anxiety; Depression 

Generalized Anxiety Disorder 

(GAD-7); Center for 
Epidemiologic Studies 
Depression (CESD-10) 

Child only 

Leary et al. 2015 Video games Duration Mother Physical health Body composition 
Part of the larger study, no 

scale mentioned 
Child only 

Lebby et al. 2023 Video games Duration Child Physical health 
Metabolic syndrome; Body 

composition; Chronic 
disease 

Biometric data; Study derived 
Biometric data; 

Child only 

Lee et al. 2024 Social media 
Presence/Absence; 

Frequency 
Child 

Physical health; 
Social-emotional 

Substance use; Internalising 
behaviour 

Study derived; Global 
Appraisal of Individual Needs 
âˆ’ Short Screener (GAIN-SS) 

Child only 

Lee et al. 2022 Social media Frequency Child Social-emotional Internalising behaviour 
Global Appraisal of Individual 
Needs-Short Screener (GAIN-

SS) 
Child only 

Li et al. 2024 Social media Duration Child Social-emotional 
Problematic internet use; 

Positive development 
van den Eijnden et al., 2018; 

Students Life Satisfaction Scale 
Child only 

Li et al. 2021 Video games Duration Parents Social-emotional 
Depression and anxiety; 

Externalising behaviour 

Strengths and Difficulties 

Questionnaire (SDQ) 
Parent 

Liu et al. 2024 Other 
Other - Perception of 
online communication 

breadth 
Child Social-emotional Self-perception Self-concept clarity scale Child only 

Liu et al. 2023 
Video games; 
Social media; 

Other 
Frequency; Duration 

Child and 
parents 

Physical health Body composition Study derived Child and parents 

Livet et al. 2024 
Social media; 

Video games 
Duration Child Social-emotional 

Self-perception; Eating 
disorder and body image 

issues 

Rosenberg Self-Esteem Scale; 
Developmental and Well-being 

Assessment’s ED section 
Child only 

Lobel et al. 2019 Video games Presence/Absence Child Social-emotional 
Externalising behaviour; 
Peer problems; Prosocial 

behaviour 

Strengths and Difficulties 
Questionnaire (SDQ) Dutch 

version 
Parent 



Lobel et al. 2017 Video games Duration Child Social-emotional 

Internalising behaviour; 
Externalising behaviour; 
Peer problems; Prosocial 

behaviour; Internalising and 
externalising 

Strengths and Difficulties 
Questionnaire (SDQ) Dutch 

version 
Parent 

Ma et al. 2023 Other Frequency Child Social-emotional Depression 
Center for Epidemiological 

Studies Depression Scale for 
Children (CES-D20) 

Child only 

Möller & Krahé 2009 Video games Duration Child Social-emotional Aggression 
Buss and Perry (1992) 

aggression questionnaire 
Child only 

Maheux et al. 2021 Social media Duration Child Social-emotional Positive development 
Gratitude Questionnaire-Six 

Item Form 
Child only 

Manousaki et al. 2015 Video games Duration Child Physical health Metabolic syndrome Biometric data Biometric data 

Martzog et al. 2022 Other Duration Parents Motor Fine motor 
Movement-Assessment-Battery 
for Children (Movement ABC) 

Child only 

Maurya et al. 2024 Social media Duration Child Social-emotional Depression Study derived Child only 

Meisel et al. 2022 Social media Frequency Child Physical health Substance use Study derived Child only 

Mikuška & Vazsonyi 2018 Video games Duration Child Social-emotional Depression 
Center for Epidemiologic 
Studies Depression Scale 

Child only 

Mougharbel et al. 2023 
Video games; 

Other 
Duration Child Social-emotional Anxiety; Depression 

Generalized anxiety disorder 7-
item scale (GAD-7); Center for 

Epidemiologic Studies 
Depression Scale (Revised) 10 

(CESD-R-10) 

Child only 

Murray et al. 2023 
Video games; 

Other 
Duration Child Social-emotional 

Depression; Eating disorder 
and body image issues; Self-

perception 

Children’s Depression 
Inventory; Dutch Eating 

Behaviour Questionnaire; Body 
Esteem Scale for Adolescents 

and Adults (BESAA-23) 

Child only 

Nagata et al. 2024b 
Video games; 
Social media; 

Other 
Frequency Child Physical health Sleep problems 

Sleep disturbance scale for 
children 

Parent 

Nagata et al. 2024a Social media Duration Child Physical health Substance use 
Timeline Follow-Back (TLFB) 

instrument 
Child only 

Nagata et al. 2023 

Video games; 

Other; Social 
media 

Duration Child Social-emotional Anxiety 

Kiddie Schedule for Affective 

Disorders and Schizophrenia 
(KSADS-5) 

Parent 



Nagata et al. 2021b 
Video games; 
Other; Social 

media 
Frequency; Duration Child Social-emotional 

Eating disorder and body 
image issues 

Kiddie Schedule for Affective 
Disorders and Schizophrenia 

(KSADS-5) 
Parent 

Nagata et al. 2021a Video games Duration Child Physical health Body composition 
Adolescent Brain Cognitive 
Development (ABCD) Study 

Child only 

Nagata et al. 2022 
Social media; 

Other 
Duration Child Physical health Body composition CDC Growth Curve definitions Research staff 

Nesi et al. 2019a Social media Duration Child Physical health 
Substance use; Sexual 

experience 

Youth Risk Behavior 
Surveillance System; Study 

derived 
Child only 

Nesi et al. 2019b Social media Frequency Child Social-emotional Depression 
Short Mood and Feelings 
Questionnaire (SMFQ) 

Child only 

Ng et al. 2021 Social media Duration Child Physical health Substance use Study derived Child only 

Nick et al. 2022 Social media Frequency NA Social-emotional Depression Self-assess Child only 

Nogueira Avelar e Silva 
et al. 

2016 Other Duration Child Physical health Early sexual experience Study derived Child only 

Ohannessian et al. 2021 Social media Duration Child Social-emotional Anxiety; Depression 

Screen for Child Anxiety 
Related Disorders (SCARED); 

Center for Epidemiological 
Studies Depression Scale for 

Children (CES-DC) 

Child only 

Parkes et al. 2013 Video games Duration Mother Social-emotional Externalising behaviour 
Strengths and Difficulties 

Questionnaire (SDQ) 
Mother 

Patte et al. 2018 
Video games; 

Other 
Duration Child Physical health Sleep quality 

Study derived; Survey specific , 
recommended hours based on 

(Tremblay et al., 2016) 
 

Student-level questionnaire for 
COMPASS (CQ) 

Child only 

Placket et al. 2023 Social media Duration Child Social-emotional 

Internalising and 
externalising; Self-

perception; Peer 
relationships 

Strengths and Difficulties 
Questionnaire 

Child only 

Poulain et al. 2019 Other Duration Child Social-emotional 

Internalising and 
externalising Externalising 
behaviour; Peer problems; 

Positive development; 
Parent/family relationship; 

Peer relationships 

Strengths and Difficulties 

Questionnaire; KIDSCREEN-
27 

Child only 



Poulain et al. 2018 
Video games; 

Other 
Duration Child Cognitive Academic achievement Data linkage; School Grades School 

Pouwels et al. 2021 Social media Frequency Child Social-emotional Peer relationships Study derived Child only 

Purba et al. 2024a Social media Duration Child Physical health Substance use Study derived Child only 

Purba et al. 2024b Social media Duration Child Physical health Substance use Study derived Child only 

Puukko et al. 2020 Social media Frequency Child Social-emotional Depression 
Depression Scale (DEPS) 

Finnish Version 
Child only 

Ranker et al. 2024 Social media Frequency Child Physical health Substance use Study derived Child only 

Rodman et al. 2024 
Other; Social 
media; Video 

games 
Derived from device Device Social-emotional 

Positive development; 
Negative affect 

Positive and Negative Affect 
Scale 

Child only 

Sanders et al. 2019 Video games Duration 
Child and 

parents 

Social-emotional; 
Physical health; 

Cognitive 

Positive development; 
Prosocial behaviour; Peer 
problems; Externalising 

behaviour; Dysregulation; 
Body composition; General 

health; Academic 
achievement 

Paediatric Quality of Life 
Inventory (PedsQL); Strengths 
and Difficulties Questionnaire 

(SDQ); SchoolAge 
Temperament Inventory 
(SATI); survey specific; 

validated measure; National 
Assessment Program - Literacy 

and Numeracy (NAPLAN) 

Parent; Child 
only 

Schmitt 2024 Social media Duration Child Social-emotional 
Prosocial behaviour; 

Internalising behaviour; 
Externalising behaviour 

Prosocial Behaviour Scale - 
three items from the Strengths 
and Difficulties Questionnaire 

with the highest factor 
loadings; Brief Problem 

Monitor - brief, self-report 
version of the Child Behavior 

Checklist 

Child only 

Schwartz et al. 2019 Social media Frequency Child 
Social-emotional; 

Cognitive 

Aggression; Peer 
relationships; Academic 

achievement; Externalising 
behaviour 

Study derived peer relationship 
measure; School-reported 
grades and rule-breaking 

behaviour 

NA 

Sharif et al. 2010 Video games Duration Child Cognitive Academic achievement Study derived Child and parents 

Shen et al. 2024 
Other; Social 
media; Video 

games 

Duration Child Social-emotional Depression; Anxiety 
Patient Health Questionnaire 

(PHQ-8); Generalized Anxiety 

Disorder (GAD-7) scale 

Child only 

Steinsbekk et al. 2021 Social media Duration Child Social-emotional Self-perception 
Revised Self-Perception Profile 

for Adolescents (SPPA-R) 
Child only 



Steinsbekl et al. 2023 Social media Frequency Child Social-emotional Depression; Anxiety 
Child and Adolescent 

Psychiatric Assessment 
Research staff 

Straatmann et al. 2018 Video games Duration Child Social-emotional Peer problems 
Child-Adolescent Teasing 

Scale (CATS) 
Child only 

Strong et al. 2018 Video games Duration Child Social-emotional Depression Modified CES-D Child only 

Sudan et al. 2016 Other Duration Parents Social-emotional 
Internalising and 

externalising 
Strengths and Difficulties 

Questionnaire (SDQ) 
Parent 

Suggate et al. 2021 Other Duration Parents Motor Sensorimotor; Fine motor 

Study derived; Gori et al., 
2008; Developmental Test of 
Visual Perception (DTVP-3); 

Movement-Assessment-Battery 
for Children (Movement ABC) 

German Version 

Research staff 

Suggate et al. 2022 Other Duration Parents Cognitive Visuospatial Imagery Finke & Slayton 1988 Child only 

Swing et al. 2010 Video games Duration 
Child and 

parents 
Cognitive 

Attention and Executive 

Functioning 
Study derived School 

Teng et al. 2017 Video games Frequency Child Social-emotional 
Negative development and 

poor wellbeing 
Moral Disengagement Scale Child only 

Teng et al. 2019 Video games Frequency Child Social-emotional 
Negative development and 
poor wellbeing; Aggression 

Moral Disengagement Scale 
(Bandura et al., 1996); Brief 
Aggression Questionnaire 

(Webster et al., 2014) and study 
specific questions for peer 

reported aggression 

Child only; Child 
and peers 

Thom et al. 2018 Other Duration Child Social-emotional Depression; Anxiety 

Beck Depression Inventory for 
Primary Care (BDI-PC); Beck 
Anxiety Inventory for Primary 

Care (BAI-PC) 

Child only 

Thorisdottir et al. 2020 Social media Duration Child Social-emotional Depression; Anxiety 

Original Symptom Checklist; 
Multidimensional Anxiety 
Scale for Children (MASC) 

Icelandic Youth Version 

Child only 

Tiraboschi et al. 2023 Other Duration Child Social-emotional Anxiety 
Mental Health and Social 

Inadaptation Assessment for 
Adolescents 

Child only 

Toh et al. 2020 
Other; Video 

games 
Duration Child Physical health 

Musculoskeletal health; 
Visual health problems 

Nordic Musculoskeletal 
Questionnaire; Study derived; 

modified Nordic 
Child only 



Musculoskeletal Questionnaire 
(Kuorinka et al., 1987) 

Twigg et al. 2020 Social media Duration Child Social-emotional Positive development Study derived Child only 

Valkenburg et al. 2017 Social media Frequency Child Social-emotional Externalising behaviour Study derived Child only 

Valkenburg et al. 2009 Other Duration Child Social-emotional Peer relationships 
Network of Relationship 

Inventory Revised 
NA 

Van den Bulck et al. 2007 Other Frequency Child Physical health Sleep problems Study derived Child only 

van Den Eijnden et al. 2021 Social media Frequency Child Physical health Sleep quality 
Groningen Sleep Quality Scale 
(GSKS), Depressive Mood List 

NA 

van den Eijnden et al. 2008 Other Duration Child Social-emotional 
Depression; Problematic 
internet use; Internalising 

behaviour 

Depressive Mood List; 
Compulsive Internet Use Scale; 

Loneliness Scale 
Child only 

Vanderschuur et al. 2019 Social media Frequency Child 
Social-emotional; 

Physical health 
Internalising behaviour; 

Sleep problems 
Study derived Child only 

Vannucci et al. 2019 Social media Duration Child Social-emotional 
Anxiety; Depression; 

Externalising behaviour 
Study derived Child only 

Verheijen et al. 2018 Video games Duration Child Social-emotional Aggression Survey specific School 

Viner et al. 2019 Social media Frequency Child Social-emotional 
Positive development; 

Anxiety 
Study derived Child only 

Vossen et al. 2016 Social media Duration Child Social-emotional Prosocial behaviour 
Adolescent Measure of 
Empathy and Sympathy 

(AMES) 
Child only 

Wang et al. 2020 Other Duration Child Social-emotional 
Self-Injurious Thoughts and 

Behaviours 
Study derived Child only 

Winstone et al. 2022 Social media Frequency Child Social-emotional 

Self-Injurious Thoughts and 
Behaviours; Anxiety; 
Depression; Negative 
development and poor 

wellbeing 

Child & Adolescent Self-harm 
in Europe Study; Hospital 

Anxiety and Depression Scale 

(HADS); Warwick and 
Edinburgh Mental Well-being 

Scale (WEMWBS) 

Child only 

Wu et al. 2024 Social media Frequency Child Social-emotional 
Self-Injurious Thoughts and 

Behaviours; Depression 

Study derived; Depression 

Subscale of the short 
Depression Anxiety Stress 

Scale (DASS-D) 

Child only; NA 

Xiao et al. 2024 Other Duration Child Social-emotional Peer problems Cybervictimisation Scale Child only 



Zhou et al. 2023 Other Duration Child 
Social-emotional; 

Cognitive 
Depression; Total cognitive 

Study derived; Taiwan 
Education Panel Survey 

Child only 

Zink et al 2024 
Other; Video 

games 
Duration Child Physical health Body composition Biometric data Biometric data 

Zink et al. 2020 Video games Duration Child Social-emotional 
Negative affect; Positive 

development; Depression; 

Peer problems 

Center for Epidemiologic 
Studies Depression Scale 

(CES-D) 

Child only 

Zink et al. 2019 Video games Duration Child Social-emotional Depression; Anxiety 
Revised Children's Anxiety and 

Depression Scale (RCADS) 
Child only 

  



eTable 6 

Table Study Quality Assessment Criteria a 

Item Title Criteria 

1 Clear research 

question 

Was research question/objective clearly stated? 

2 Exposure measured 

prior to outcome 

For the analyses in this paper, were the exposure(s) of interest measured 

prior to the outcome(s) being measured? 

3 Timeframe sufficient Was the timeframe sufficient so that one could reasonably expect to see 

an association between exposure and outcome if it existed? 

4 Power calculation Was a sample size justification, power description, or variance and 

effect estimates provided? 

5 Defined sample Was study population clearly specified and defined? (who, where, 

when) 

6 Participation rate 

>50% 

Was participation rate of eligible persons at least 50%? (of the number 

of eligible people approached) 

7 Selection criteria 

notes 

Were all the subjects selected from the same/similar populations 

(including the same time period)? Were inclusion/exclusion criteria for 

being in the study prespecified and applied uniformly? 

8 Attrition <20% Was loss to follow-up after baseline 20% or less? 

9 Valid exposure 

measure 

Were the exposure measures (IVs) clearly defined, valid, reliable, and 

implemented consistently across all study participants? 

10 Repeated exposure 

assessment 

Was the exposure(s) assessed more than once over time? 

11 Different levels of the 

exposure 

For exposures that can vary in amount or level, did the study examine 

different levels of the exposure as related to the outcome (e.g., 

categories of exposure, or exposure measured as continuous variable)? 

12 Valid outcome 

measure 

Were the outcome measures (DVs) clearly defined, valid, reliable, and 

implemented consistently across all study participants? 

13 Blinding Were the outcome assessors blinded to the exposure status of 

participants? 

14 Confound variables Were key potential confounding variables measured and adjusted 

statistically for their impact on the relationship between exposure(s) and 

outcome(s)? 

Note. a National Heart Lung and Blood Institute: National Institutes of Health (2021). Quality Assessment Tool for Observational Cohort and Cross-Sectional 

Studies. Retrieved from https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools 

https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools


eTable 7 

Risk of bias assessment for each study 

Author Year Risk  Assessment Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 

Bucolo et al 2011 Fair Y Y Y Y N Y Y Y Y Y Y Y N Y 

Koenig et al. 2016 Fair Y Y NR Y N Y Y Y Y Y Y Y N Y 

Poulain et al. 2019 Fair Y Y NR Y N Y Y Y Y Y Y Y NR Y 

Zink et al. 2020 Good Y Y Y Y N Y Y Y Y Y Y Y N Y 

Engberg et al. 2022 Good Y Y N Y Y Y Y Y Y Y Y Y N Y 

Cheng et al. 2020 Fair Y N NR Y N Y Y Y Y Y Y Y N Y 

Van den Bulck et al. 2007 Fair Y N NR Y N Y Y Y Y N Y Y NR Y 

FrÃ¸yland et al. 2024 Good Y Y NR Y N Y Y Y Y Y Y Y N Y 

Chu et al. 2023 Fair Y Y NR Y N Y Y Y Y N Y Y NR Y 

Chen et al. 2024b Good Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Kim et al. 2024 Fair Y Y N Y N Y Y Y Y Y Y Y Y Y 

Fitzpatrick et al. 2023 Fair Y Y N Y N Y Y Y Y Y Y Y N Y 

Hozman et al. 2024 Fair Y N NR Y N Y Y Y Y Y Y Y N Y 

Coyne et al. 2024 Good Y Y Y Y N Y Y Y Y Y Y Y Y Y 

Dyer et al. 2024a Fair Y Y N Y N Y Y Y Y Y Y Y N Y 

Dyer et al. 2024b Fair Y Y NR Y N Y Y Y Y Y Y Y NR Y 

Wu et al. 2024 Good Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Gringas et al. 2023 Fair Y N NR Y N Y Y Y Y Y Y Y N Y 



Ferguson 2024 Fair Y N NR Y N Y Y Y Y Y Y Y NR Y 

Bui 2024 Fair Y Y NR Y N Y Y Y Y Y Y Y N Y 

Steinsbekl et al. 2023 Good Y Y NR Y N Y Y Y Y Y Y Y NR Y 

Colasante et al. 2024 Fair Y Y NR NR N Y Y Y Y Y Y Y Y Y 

Rodman et al. 2024 Fair Y Y NR Y Y Y N Y Y Y Y Y Y Y 

Lee et al. 2024 Good Y Y NR Y NR Y Y N Y Y Y Y Y Y 

Schmitt 2024 Good Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Zink et al 2024 Good Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Li et al. 2024 Good Y Y NR Y N Y Y Y Y Y Y Y N Y 

De Coninck et al. 2023 Fair Y Y NR Y Y Y Y Y Y Y Y Y NR Y 

NAgata et al. 2024b Poor Y N NR NR N Y NR Y Y N Y N NR Y 

Liu et al. 2024 Good Y Y Y Y N Y Y Y Y Y Y Y Y Y 

Fox et al. 2023 Good Y Y Y Y N Y Y Y Y Y Y Y Y Y 

Kim et al. 2024 Good Y Y NR Y N Y Y Y Y Y Y Y N Y 

Ma et al. 2023 Good Y Y NR Y Y Y Y Y Y Y Y Y N Y 

Xiao et al. 2024 Fair Y Y NR Y N Y Y Y Y Y Y Y N Y 

Murray et al. 2023 Fair Y Y NR Y N Y Y Y Y Y Y Y N Y 

Gonzalez et al. 2023 Fair Y Y NR Y N Y Y Y Y Y Y Y N Y 

Livet et al. 2024 Good Y Y NR Y N Y Y Y Y Y Y Y NR Y 

Ajmal et al. 2024 Good Y Y Y Y N Y Y Y Y Y Y Y Y Y 

Ranker et al. 2024 Good Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Chen et al. 2024a Fair Y Y NR Y N Y Y Y Y Y Y Y NR Y 



Purba et al. 2024a Good Y Y NR Y N Y Y Y Y N Y Y Y Y 

Shen et al. 2024 Fair Y Y NR Y N Y Y Y Y Y Y Y N Y 

Maurya et al. 2024 Good Y Y Y Y N Y Y Y Y Y Y Y Y Y 

NAgata et al. 2024a Good Y Y NR Y N Y Y Y Y Y Y Y NR Y 

Purba et al. 2024b Good Y Y NR Y N Y Y Y Y N Y Y N Y 

Gringas et al. 2024 Fair Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Lebby et al. 2023 Good Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Liu et al. 2023 Good Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Huang et al. 2023 Fair Y Y Y Y N Y Y Y Y N Y Y Y Y 

Placket et al. 2023 Good Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

NAgata et al. 2023 Good Y Y NR Y Y Y Y Y Y Y Y Y Y Y 

Grantved et al. 2014 Fair Y Y Y Y Y Y Y Y Y Y Y Y N Y 

Manousaki et al. 2015 Fair Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Barlett et al. 2018 Poor Y N NR Y N Y Y Y Y N Y Y N Y 

Teng et al. 2017 Good Y Y Y Y N Y Y Y Y Y Y Y Y Y 

Frison et al. 2020 Fair Y Y Y Y N Y Y Y N Y Y N N Y 

Vanderschuur et al. 2019 Poor Y Y N Y N Y Y Y N Y N N N N 

Vannucci et al. 2019 Fair Y Y Y Y N Y Y Y N Y Y N Y Y 

Coyne et al. 2019 Fair Y Y Y Y N Y Y Y N Y Y N N Y 

Frison et al. 2016 Fair Y Y Y Y N Y Y Y N Y Y N N Y 

Viner et al. 2019 Fair Y Y Y Y N Y Y Y N Y N N N Y 

Houghton et al. 2018 Good Y Y Y Y N Y Y Y Y Y Y NA Y NR 



Hawk et al. 2019 Fair Y Y Y Y N Y Y Y N Y Y N N Y 

Twigg et al. 2020 Fair Y Y N Y N Y Y Y N Y N Y N Y 

Booker et al. 2018 Fair Y Y Y Y N Y Y Y N Y Y N N Y 

Schwartz et al. 2019 Fair Y Y Y Y N Y Y Y N Y N N Y Y 

Ferguson et al. 2014 Fair Y Y NR NR N Y Y Y Y N Y NA Y N 

Valkenburg et al. 2017 Poor Y N N N N Y Y Y N Y N N N N 

Nick et al. 2022 Poor Y N N N Y Y Y Y N Y N N N Y 

Adachi & Willoughby 2013 Fair Y Y Y Y N Y Y Y N Y Y NR Y Y 

Adachi & Willoughby 2015 Fair Y Y Y Y N Y Y N Y Y Y NR NR Y 

Anderson et al. 2008 Poor Y N NR N NR Y Y N Y Y N NR NR N 

Alonso & Romero 2019 Fair Y N NR Y N Y Y Y Y Y Y Y N Y 

Beeres et al. 2021 Good Y Y N Y N Y Y Y Y Y Y Y Y Y 

Boer et al. 2021 Fair Y Y NR Y N Y Y Y Y Y Y Y N Y 

Brunborg et al. 2014 Fair Y Y Y Y Y Y Y Y Y Y Y Y N Y 

Brunborg et al. 2022 Good Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

BuriÄ‡ et al. 2021 Fair Y Y NR Y N Y Y Y Y Y Y Y N Y 

Camerini et al. 2018 Good Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Cliff et al. 2018 Good Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Coyne et al. 2021 Fair Y Y NR Y N Y Y Y Y Y Y Y N Y 

Ferguson et al. 2021 Fair Y Y NR Y N Y Y Y Y Y Y Y NR Y 

Frison et al. 2017 Fair Y Y NR Y N Y Y Y Y Y Y Y N Y 

Gashaj et al. 2021 Poor Y N NR NR N Y Y Y Y Y Y Y Y Y 



Gentile et al. 2012 Fair Y Y Y Y N Y Y Y Y Y Y Y N Y 

George et al. 2018 Fair Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Hopf et al. 2008 Poor Y Y NR Y N Y Y Y Y Y Y Y N Y 

Hygen et al. 2020 Good Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Jensen et al. 2019 Fair Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Kelleghan et al. 2020 Fair Y Y NR Y Y Y Y Y Y Y Y Y NR Y 

Lai et al. 2022 Fair Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Lee et al. 2022 Good Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Lobel et al. 2019 Poor Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Lobel et al. 2017 Fair Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Maheux et al. 2021 Fair Y Y NR Y N Y Y Y Y Y Y Y NR Y 

Meisel et al. 2022 Poor Y Y N Y N Y Y Y Y Y Y Y Y Y 

NAgata et al. 2021b Good Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Nesi et al. 2019a Fair Y Y Y Y N Y Y Y Y Y Y Y Y Y 

Nesi et al. 2019b Fair Y Y Y Y N Y Y Y Y Y Y Y Y Y 

Ng et al. 2021 Fair Y Y NR Y N Y Y Y Y Y Y Y N Y 

Ohannessian et al. 2021 Fair Y Y NR Y N Y Y Y Y Y Y Y NR Y 

Pouwels et al. 2021 Fair Y Y N Y N Y Y Y Y Y Y Y Y Y 

Puukko et al. 2020 Poor Y Y NR NR N Y Y Y Y Y Y Y N Y 

Sharif et al. 2010 Good Y Y Y Y N Y Y Y Y Y Y Y NR Y 

Steinsbekk et al. 2021 Good Y Y Y Y Y Y Y Y Y Y Y Y NR Y 

Sudan et al. 2016 Good Y Y Y Y Y Y Y Y Y Y Y Y N Y 



Suggate et al. 2021 Poor Y N NR Y N Y Y Y Y Y Y Y N Y 

Thorisdottir et al. 2020 Good Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

Valkenburg et al. 2009 Fair Y Y NR NR N Y Y Y Y Y Y Y N Y 

van Den Eijnden et al. 2021 Fair Y Y NR Y N Y Y Y Y Y Y Y N Y 

Winstone et al. 2022 Fair Y Y Y Y Y Y Y Y Y Y Y Y N Y 

Coyne et al. 2018 Good Y Y Y Y N Y Y Y Y Y Y NR Y Y 

Dubuc et al. 2020 Fair Y Y N Y N Y Y N N Y N NR Y Y 

Falbe et al. 2013 Good Y Y Y Y N Y Y Y Y Y Y Y N Y 

Ferguson & Wang 2019 Poor Y N NR Y N Y Y Y Y NR Y NR NR Y 

Fitzpatrick & Boers 2022 Good Y Y NR Y N Y Y Y Y Y Y NA NR Y 

Zhou et al. 2023 Good Y Y NR Y N Y Y Y Y Y Y Y Y Y 

Brannigan et al. 2022 Fair Y Y NR Y N Y Y Y Y Y Y Y N Y 

Heffer et al. 2019 Fair Y Y NR Y N Y Y Y Y N Y NR NR Y 

Hinkley et al. 2017 Good Y Y Y Y N Y Y Y Y N Y NR N Y 

Hull et al. 2014 Poor Y N N Y N Y Y Y N N N NR N Y 

Krossbakken et al. 2018 Fair Y Y Y Y N Y Y Y Y Y Y NR N N 

Leary et al. 2015 Fair Y Y N Y N Y N Y Y N Y NR NR Y 

Li et al. 2021 Poor Y Y NR N N Y Y N Y Y N NR N Y 

MikuÅ¡ka & Vazsonyi 2018 Fair Y N NR Y N Y Y Y N Y Y NR Y Y 

Mougharbel et al. 2023 Good Y Y NR Y N Y Y Y Y Y Y Y Y Y 

MÃ¶ller & KrahÃ© 2009 Fair Y Y Y Y N Y Y Y N Y N NR N N 

NAgata et al. 2021a Good Y Y Y Y N Y Y Y Y Y Y NR Y Y 



Parkes et al. 2013 Good Y Y Y Y N Y Y Y Y N Y N Y Y 

Patte et al. 2018 Good Y Y Y Y N Y Y N Y Y Y NA N Y 

Poulain et al. 2018 Good Y Y Y Y N Y Y Y Y N Y Y N Y 

Sanders et al. 2019 Good Y Y Y Y N Y Y Y N Y Y NR Y Y 

Straatmann et al. 2018 Fair Y Y Y N N Y Y Y Y Y Y NR N Y 

Swing et al. 2010 Poor Y Y N Y N N Y N N N N NR Y Y 

Teng et al. 2019 Good Y Y NR Y Y Y Y Y Y Y Y NR Y N 

Tiraboschi et al. 2023 Fair Y Y NR Y N Y Y Y Y Y Y Y N Y 

Toh et al. 2020 Good Y Y NR Y Y Y Y Y Y N Y NA Y Y 

Verheijen et al. 2018 Poor Y Y Y Y N Y Y Y Y N Y NR NR N 

Cerniglia et al. 2021 Fair Y Y NR Y N Y Y N Y N Y NR NR N 

Martzog et al. 2022 Fair Y Y NR Y N Y Y Y Y Y Y NR NR Y 

Zink et al. 2019 Good Y Y Y Y N Y Y N Y Y Y NA Y Y 

Suggate et al. 2022 Fair Y N NR NR Y Y Y Y Y N Y NR N Y 

van den Eijnden et al. 2008 Good Y Y NR Y N Y Y Y Y Y Y NA Y N 

Khouja et al. 2019 Good Y Y Y Y N Y Y Y Y N Y NA N Y 

Thom et al. 2018 Good Y Y NR Y N Y Y Y Y N Y NA Y Y 

Nogueira Avelar e Silva et al. 2016 Fair Y Y Y Y N Y Y N Y N Y NA N Y 

Dempsey et al. 2020 Fair Y N NR NR N Y Y Y Y Y Y NA Y Y 

Vossen et al. 2016 Good Y Y NR Y N Y Y Y Y Y Y NA Y N 

Wang et al. 2020 Good Y Y Y Y N Y Y Y Y Y Y NA Y Y 

NAgata et al. 2022 Good Y Y NR Y N Y Y Y Y N Y NR Y Y 



Strong et al. 2018 Good Y Y NR Y N Y Y Y Y Y Y NA Y Y 

Arora et al. 2018 Good Y Y Y Y N Y Y Y Y Y Y NA Y Y 

Falbe et al. 2014 Good Y Y N Y N Y Y Y Y N Y NA N Y 



eTable 8 

Associations between the other media type, social-emotional, physical and cognitive domains 

 

No. of studies 

(No. of effect 

sizes) 

r 95% CI p-value I
2
% 

Social-emotional 

Anxiety    10 (47) 0.05 0.00 to 0.10 0.053 94.2 

Depression 15 (53) 0.12 0.02 to 0.22 0.021* 99.5 

Eating disorder and body image issues 2 (4) 0.13 -0.41 to 0.61 0.207 73.9 

Externalising behavior 6 (15) -0.03 -0.33 to 0.29 0.848 99.7 

Internalising behavior 2 (5) -0.17 -0.96 to 0.92 0.436 98.9 

Internalising and externalizing behavior 6 (11) 0.05 -0.01 to 0.11 0.102 96.3 

Self-Injurious thoughts and behaviors 3 (26) 0.08 -0.05 to 0.20 0.113 98.3 

Dysregulation 4 (12) 0.18 -0.28 to 0.58 0.305 98 

Negative affect 2 (9) 0.06 -0.13 to 0.24 0.162 0 

Prosocial behavior 2 (7) -0.17 -0.97 to 0.95 0.480 96.5 

Peer problems 6 (11) 0 -0.29 to 0.29 0.983 99.6 

Peer relationships 3 (6) 0.03 -0.09 to 0.15 0.433 80.6 

Positive development 5 (27) -0.05 -0.15 to 0.05 0.228 75.5 

Self-perception 4 (19) -0.11 -0.28 to 0.05 0.119 87.1 

Physical 

Sleep problems 4 (19) 0.1 -0.09 to 0.29 0.195 94.3 

Sleep quality 2 (6) 0 0.00 to 0.01 0.154 0 

Substance use – – – – – 

Body composition 6 (10) -0.01 -0.50 to 0.48 0.974 99.8 

Metabolic syndrome – – – – – 

General health 2 (4) -0.04 -0.08 to -0.01 0.043* 34.4 

Fine motor  2 (2) 0.08 -0.94 to 0.96 0.658 80.1 

Cognitive 

Academic achievement 4 (12) -0.17 -0.44 to 0.13 0.165 94.6 

 

 



eTable 9 

Moderating effect of age by media type and developmental outcome 

Media type Outcome k Clusters Moderator test Age group β SE 95% CI p value 

Social media Depression 81 24 QM(1, 6.42) = 13.57, p=0.009 Early adolescent (12–15 y) 0.09 0.02 0.04–0.15 0.007 
     School age (6–11 y) –0.09 0.02 –0.14– –0.03 0.009 

Social media Externalising 39 9 QM(1, 4.42) = 2.75, p=0.166 Early adolescent (12–15 y) 0.16 0.03 0.07–0.25 0.007 
     School age (6–11 y) –0.06 0.03 –0.14–0.03 0.166 

Social media Internalising 27 5 QM(1, 1.73) = 14.20, p=0.079 Early adolescent (12–15 y) 0.13 0.01 0.05–0.20 0.019 
     School age (6–11 y) –0.05 0.01 –0.12–0.02 0.079 

Social media Self-perception 4 3 QM(1, 1.00) = 0.15, p=0.764 Early adolescent (12–15 y) –0.15 0.05 –0.79–0.50 0.214 
     School age (6–11 y) 0.02 0.05 –0.63–0.67 0.764 

Video games Externalising 28 11 QM(2, 1.79) = 3.60, p=0.236 Early adolescent (12–15 y) 0.07 0.07 –0.20–0.33 0.418 
     Pre-school (3–5 y) 0.33 0.11 –0.02–0.69 0.056 
     School age (6–11 y) 0.07 0.07 –0.17–0.31 0.379 

Notes. QM = Omnibus test of moderators, QMp = corresponding p-value for the omnibus test of moderators. Age groups without sufficient data (≥2 studies 

contributed effect sizes for that age group within the specific media–outcome combination), or linked to statistically non-significant overall effects, were not 

modelled. Please take caution interpreting results with QMdf2 less than <4. 

  



eTable 10 

Moderating effect of exposure informant by media type and developmental outcome  

Media type Outcome k Clusters Moderator test Exposure informant β SE 95% CI p value 

Social media Positive development 30 10 QM(1, 4.96) = 12.43, p=0.017 Child only –0.07 0.02 –0.13– –0.01 0.029 
     Device 0.08 0.02 0.02–0.14 0.017 

Video games Academic achievement 14 7 QM(1, 2.79) = 0.03, p=0.88 Child only 0.03 0.05 –0.13–0.18 0.598 
     Child and parents –0.01 0.05 –0.16–0.15 0.880 

Notes. QM = Omnibus test of moderators, QMp = corresponding p-value for the omnibus test of moderators. Only those that had enough studies to run the 

analysis were presented. Please take caution interpreting results with QMdf2 less than <4. 

 

 

 

  



eTable 11 

Moderating effect of outcome informant by media type and developmental outcome  

 

Media type Outcome k Clusters Moderator test Outcome informant β SE 95% CI p value 

Social media Depression 78 23 QM(1, 5.34) = 15.22, p=0.01 Child and parents 0.09 0.03 0.03–0.16 0.014 
     Research staff –0.10 0.03 –0.17– –0.04 0.010 

Social media Externalising  27 8 QM(1, 1.88) = 7.04, p=0.125 Child and parents 0.14 0.04 –0.04–0.31 0.076 
     Parent –0.10 0.04 –0.27–0.07 0.125 

Video games Academic achievement 12 6 QM(2, 0.91) = 4.93, p=0.325 Child and parents 0.10 NA NA NA 
     Child only –0.11 0.04 –0.32–0.10 0.136 
     School –0.11 0.03 –0.46–0.25 0.168 

Notes. QM = Omnibus test of moderators, QMp = corresponding p-value for the omnibus test of moderators. Only those that had enough studies to run the 

analysis were presented. Please take caution interpreting results with QMdf2 less than <4. 

 

 

 

  



eTable 12 

Moderating effect of time interval between exposure and outcome by media type and developmental outcome  

Media type Outcome k Clusters Moderator test Timelag β SE 95% CI p value 

Social media Depression 81 24 QM(1, 5.2) = 2.84, p=0.151 Intercept 0.12 0.03 0.06–0.18 0.001 
     Time lag (years) –0.02 0.01 –0.04–0.01 0.151 

Social media Externalising  39 9 QM(1, 1.69) = 18.35, p=0.067 Intercept 0.18 0.03 0.08–0.28 0.010 
     Time lag (years) –0.03 0.01 –0.06–0.01 0.067 

Social media Internalising  27 5 QM(1, 1.45) = 0.00, p=0.976 Intercept 0.10 0.05 –0.07–0.27 0.139 
     Time lag (years) 0.00 0.04 –0.24–0.24 0.976 

Social media Problematic internet use 12 4 QM(1, 1.47) = 0.00, p=1.000 Intercept 0.23 0.03 0.05–0.42 0.034 
     Time lag (years) 0.00 0.01 –0.07–0.07 1.000 

Social media Positive development 30 10 QM(1, 1.52) = 0.06, p=0.832 Intercept –0.06 0.03 –0.14–0.02 0.106 
     Time lag (years) 0.00 0.01 –0.08–0.07 0.832 

Social media Self-perception 4 3 QM(1, 1.00) = 0.15, p=0.764 Intercept –0.17 0.10 –1.46–1.13 0.351 
     Time lag (years) 0.02 0.05 –0.63–0.67 0.764 

Social media Substance use 31 10 QM(1, 3.62) = 0.03, p=0.882 Intercept 0.18 0.05 0.04–0.32 0.026 
     Time lag (years) 0.00 0.02 –0.05–0.04 0.882 

Video games Academic achievement 14 7 QM(1, 1.86) = 0.35, p=0.62 Intercept 0.05 0.08 –0.31–0.41 0.557 
     Time lag (years) –0.01 0.02 –0.10–0.08 0.620 

Video games Aggression 42 14 QM(1, 1.41) = 4.42, p=0.221 Intercept 0.13 0.03 0.06–0.21 0.004 
     Time lag (years) –0.01 0.01 –0.04–0.02 0.221 

Video games Attention & executive functioning 16 3 QM(1, 1.00) = 59.93, p=0.082 Intercept 0.00 0.01 –0.17–0.18 0.809 
     Time lag (years) 0.09 0.01 –0.06–0.23 0.082 

Video games Externalising  28 11 QM(1, 2.61) = 0.44, p=0.561 Intercept 0.32 0.19 –0.27–0.91 0.186 
     Time lag (years) –0.05 0.08 –0.31–0.21 0.561 



Media type Outcome k Clusters Moderator test Timelag β SE 95% CI p value 

Other media Depression 53 15 QM(1, 2.22) = 0.07, p=0.819 Intercept 0.10 0.07 –0.21–0.41 0.287 
     Time lag (years) –0.01 0.05 –0.22–0.20 0.819 

Notes. QM = Omnibus test of moderators, QMp = corresponding p-value for the omnibus test of moderators. Only those that had enough studies to run the 

analysis were presented. Please take caution interpreting results with QMdf2 less than <4. 

 

 

 

  



eTable 13 

Moderating effect of year of digital media exposure by media type and developmental outcome  

Media type Outcome k Clusters Moderator test Exposure year β SE 95% CI p value 

Social media Depression 78 23 QM(1, 1.07) = 2.08, p=0.374 Pre-2012 0.12 0.01 –0.02–0.26 0.059 
     2012+ –0.04 0.03 –0.32–0.25 0.374 

Social media Externalising 39 9 QM(1, 2.46) = 1.07, p=0.392 Pre-2012 0.15 0.00 NA NA 
     2012+ –0.03 0.03 –0.12–0.07 0.392 

Social media Positive development 29 10 QM(1, 1.88) = 8.72, p=0.106 Pre-2012 –0.12 0.01 –0.23– –0.01 0.046 
     2012+ 0.07 0.02 –0.04–0.18 0.106 

Social media Self Perception 4 3 QM(1, 1.00) = 3.43, p=0.315 Pre-2012 –0.09 0.00 NA NA 
     2012+ –0.06 0.03 –0.46–0.35 0.315 

Social media Substance use 27 9 QM(1, 2.25) = 18.47, p=0.04 Pre-2012 0.08 0.02 –0.11–0.27 0.120 
     2012+ 0.10 0.02 0.01–0.19 0.040 

Video games Academic achievement 26 9 QM(1, 4.8) = 0.37, p=0.569 Pre-2012 0.10 0.06 –0.09–0.28 0.192 
     2012+ 0.05 0.08 –0.16–0.25 0.569 

Video games Externalising behavior 18 7 QM(1, 1.26) = 0.27, p=0.681 Pre-2012 0.26 0.17 –0.63–1.14 0.294 
     2012+ –0.10 0.18 –1.55–1.36 0.681 

Notes. QM = Omnibus test of moderators, QMp = corresponding p-value for the omnibus test of moderators. Only those that had enough studies to run the 

analysis were presented. Please take caution interpreting results with QMdf2 less than <4. 

 

 

 

  



eTable 14 

Moderating effect of study quality by media type and developmental outcome  

Media type Outcome k Clusters Moderator test RoB Level β SE 95% CI p value 

Other Media Depression 53 15 QM(1, 2.16) = 0.02, p = 0.896 Fair 0.07 0.03 –0.05–0.19 0.132 
     Good 0.01 0.04 –0.16–0.17 0.896 

Social Media Depression 81 24 QM(2, 3.45) = 2.35, p = 0.227 Fair 0.11 0.03 0.03–0.18 0.011 
     Good –0.01 0.05 –0.12–0.10 0.823 
     Poor –0.07 0.03 –0.16–0.03 0.122 

Social Media Externalizing behavior 39 9 QM(2, 1.73) = 2.35, p = 0.321 Fair 0.09 0.03 –0.02–0.20 0.073 
     Good 0.05 0.06 –0.12–0.21 0.478 
     Poor 0.08 0.03 –0.03–0.19 0.091 

Social Media Internalizing behavior 27 5 QM(1, 2.05) = 112.28, p = 0.008 Fair 0.10 0.02 0.02–0.18 0.035 
     Poor 0.21 0.02 0.12–0.29 0.008 

Social Media Problematic Internet Use 12 4 QM(1, 1.98) = 0.74, p = 0.482 Fair 0.21 0.04 0.03–0.38 0.037 
     Good 0.04 0.04 –0.14–0.21 0.482 

Social Media Positive development 30 10 QM(1, 4.03) = 0.69, p = 0.452 Fair –0.07 0.03 –0.14–0.01 0.073 
     Good –0.02 0.03 –0.10–0.05 0.452 

Social Media Substance use 31 10 QM(2, 1.22) = 12.86, p = 0.151 Fair 0.09 0.03 –0.23–0.40 0.188 
     Good 0.09 0.03 –0.20–0.39 0.183 
     Poor –0.02 0.03 –0.34–0.29 0.523 

Video Games Academic achievement 14 7 QM(1, 1.93) = 1.75, p = 0.321 Fair –0.06 0.07 –0.60–0.49 0.540 
     Good 0.11 0.08 –0.25–0.46 0.321 

Video Games Attention and executive functioning 16 3 QM(1, 1.00) = 0.72, p = 0.552 Fair 0.09 0.00 0.09–0.09 0.000 
     Poor 0.04 0.04 –0.53–0.60 0.552 

Video Games Externalizing behavior 28 11 QM(2, 2.37) = 0.24, p = 0.807 Fair 0.13 0.03 –0.16–0.42 0.117 
     Good 0.14 0.17 –0.54–0.81 0.505 



Media type Outcome k Clusters Moderator test RoB Level β SE 95% CI p value 

     Poor 0.03 0.11 –0.36–0.41 0.834 

Notes. QM = Omnibus test of moderators, QMp = corresponding p-value for the omnibus test of moderators. Only those that had enough studies to run the 

analysis were presented. Please take caution interpreting results with QMdf2 less than <4. 

 

  



eTable 15 

Moderating effect of different time lag duration by media type and developmental outcome  

Media type Outcome k Clusters Moderator test Moderator Level β SE 95% CI p value 

Other 

Academic 

achievement 12 4 QM(2, 0.5) = 0.43, p = 0.779 Short (Up to 1y) -0.11 0.12 -1.66-1.44 0.526 

   4  Medium (1-3y) -0.24 0.18 -2.53-2.06 0.415 

Other Anxiety 43 8 QM(2, 3.16) = 5.13, p = 0.102 Short (Up to 1y) 0.04 0.06 -0.15-0.23 0.539 

     Medium (1-3y) 0.03 0.01 0.-0.07 0.041 

Other Body composition 10 6 QM(3, 0) = 0., p = 1.000 Short (Up to 1y) -0.47 0.49 -6.7-5.76 0.513 

     Medium (1-3y) 0.12 0.10 -1.15-1.39 0.448 

     Long (>3y) 0.34 0.24 -2.67-3.36 0.386 

Other Depression 53 15 QM(3, 3.23) = 4.86, p = 0.104 Short (Up to 1y) 0.05 0.01 0.02-0.09 0.007 

     Medium (1-3y) 0.19 0.13 -0.17-0.55 0.215 

     Long (>3y) 0.20 0.07 -0.1-0.5 0.104 

Other Dysregulation 6 3 QM(2, 0.56) = 0.34, p = 0.801 Medium (1-3y) 0.22 0.21 -0.68-1.11 0.409 

     Long (>3y) 0.25 0.23 -0.72-1.22 0.380 

Other 

Externalising 

behaviour 15 6 QM(2, 1.09) = 5.23, p = 0.276 Medium (1-3y) 0.10 0.09 -0.22-0.43 0.332 

     Long (>3y) -0.40 0.09 -1.6-0.79 0.145 

Other Peer problems 11 6 QM(3, 0.27) = 0.15, p = 0.922 Short (Up to 1y) 0.14 0.11 -0.32-0.6 0.336 

     Medium (1-3y) 0.13 0.08 -0.68-0.93 0.348 

     Long (>3y) -0.28 0.23 -3.17-2.62 0.439 

Other Self-perception 18 3 QM(2, 0.51) = 1.87, p = 0.582 Short (Up to 1y) -0.14 0.09 -0.53-0.25 0.256 

     Medium (1-3y) -0.15 0.05 -0.38-0.08 0.109 

Social 

media Anxiety 51 12 QM(3, 1.61) = 2.71, p = 0.319 Short (Up to 1y) 0.11 0.05 -0.03-0.25 0.106 

     Medium (1-3y) 0.02 0.01 -0.01-0.05 0.113 

     Long (>3y) -0.02 0.01 -0.06-0.02 0.203 

Social 

media Depression 81 24 QM(3, 4.75) = 8.78, p = 0.022 Short (Up to 1y) 0.12 0.02 0.07-0.16 0.000 

     Medium (1-3y) 0.04 0.02 -0.01-0.09 0.092 

     Long (>3y) 0.03 0.03 -0.1-0.16 0.406 

Social 

media 

Externalising 

behaviour 39 9 QM(3, 1.03) = 16.24, p = 0.173 Short (Up to 1y) 0.15 0.02 0.11-0.2 0.000 

     Medium (1-3y) 0.13 0.03 0.03-0.22 0.021 



     Long (>3y) 0.07 0.03 -0.25-0.38 0.240 

Social 

media 

Internalising 

behaviour 27 5 QM(3, 0.) = 0., p = NA Short (Up to 1y) 0.12 0.05 -0.03-0.27 0.091 

     Medium (1-3y) 0.16 0.06 -0.03-0.35 0.072 

     Long (>3y) 0.21 0.09 -0.11-0.52 0.116 

Social 

media 

Positive 

development 29 9 QM(2, 3.32) = 2.71, p = 0.201 Short (Up to 1y) -0.05 0.02 -0.11-0. 0.060 

     Medium (1-3y) -0.06 0.02 -0.13-0.01 0.088 

Social 

media Substance use 31 10 QM(3, 1.11) = 258.25, p = 0.034 Short (Up to 1y) 0.15 0.03 0.06-0.24 0.013 

     Medium (1-3y) 0.10 0.03 0.01-0.2 0.040 

     Long (>3y) 0.18 0.01 0.09-0.28 0.024 

Video 

games 

Academic 

achievement 9 6 QM(2, 1.25) = 0.17, p = 0.863 Medium (1-3y) 0.00 0.05 -0.16-0.15 0.965 

     Long (>3y) -0.12 0.16 -2.16-1.91 0.582 

Video 

games Aggression 42 14 QM(3, 2.44) = 7.48, p = 0.091 Short (Up to 1y) 0.14 0.04 0.05-0.23 0.006 

     Medium (1-3y) 0.21 0.04 0.13-0.3 0.000 

     Long (>3y) 0.11 0.04 -0.01-0.23 0.061 

Video 

games Anxiety 12 4 QM(2, 0.82) = 6.77, p = 0.31 Short (Up to 1y) 0.01 0.06 -0.21-0.22 0.912 

     Medium (1-3y) 0.04 0.03 -0.21-0.3 0.368 

Video 

games Body composition 24 9 QM(3, 1.31) = 0.26, p = 0.856 Short (Up to 1y) -0.36 0.37 -1.94-1.22 0.433 

     Medium (1-3y) -0.04 0.05 -0.18-0.1 0.461 

     Long (>3y) 0.06 0.07 -0.12-0.23 0.448 

Video 

games Depression 18 10 QM(3, 2.49) = 0.79, p = 0.584 Short (Up to 1y) 0.03 0.04 -0.09-0.15 0.467 

     Medium (1-3y) 0.12 0.14 -0.5-0.73 0.490 

     Long (>3y) 0.15 0.09 -0.23-0.52 0.231 

Video 

games Dysregulation 7 3 QM(2, 0.52) = 0.55, p = 0.744 Medium (1-3y) -0.07 0.07 -0.37-0.24 0.420 

      -0.03 0.05 -0.26-0.2 0.621 

Video 

games 

Externalising 

behaviour 28 11 QM(3, 2.08) = 2.49, p = 0.293 Short (Up to 1y) 0.15 0.05 0.04-0.27 0.021 

      0.18 0.07 -0.07-0.42 0.102 

      0.17 0.09 -0.13-0.47 0.169 



Video 

games 

Positive 

development 9 6 QM(2, 1.24) = 0.43, p = 0.723 Short (Up to 1y) -0.03 0.03 -0.45-0.4 0.554 

      -0.04 0.04 -0.18-0.1 0.431 

Video 

games 

Prosocial 

behaviour 22 9 QM(3, 1.6) = 1.15, p = 0.521 Short (Up to 1y) -0.01 0.04 -0.19-0.16 0.791 

      -0.19 0.07 -0.38-0. 0.047 

      -0.14 0.06 -0.32-0.03 0.080 

Video 

games Substance use 11 4 QM(2, 0.58) = 24.55, p = 0.276 Short (Up to 1y) 0.08 0.01 -0.09-0.26 0.104 

            0.04 0.05 -0.16-0.23 0.555 

Notes. QM = Omnibus test of moderators, QMp = corresponding p-value for the omnibus test of moderators. Only those that had enough studies to run the 

analysis were presented. Please take caution interpreting results with QMdf2 less than <4. 

  



eTable 16 

Sensitivity analyses on different study quality and its influence on the relationship between media type and developmental outcome 

  Fair and good quality studies only Good quality studies only 

Media 

type 
Outcome k Clusters β SE 95% CI 

p 

value 
k Clusters β SE 95% CI 

p 

value 

Other General health 2 4 -0.04 0.00 -0.08--0.01 0.043 - - - - - - 

Other Depression 15 53 0.12 0.05 0.02-0.22 0.021 - - - - - - 

Social 
media 

Academic 
achievement 

2 15 -0.07 0.01 -0.2-0.06 0.092 - - - - - - 

Social 

media 
Depression 22 70 0.09 0.02 0.06-0.12 0.000 6 24 0.08 0.03 0.00-0.16 0.043 

Social 
media 

Externalising 
behaviour 

8 37 0.13 0.02 0.07-0.19 0.001 3 15 0.18 0.04 0.01-0.35 0.046 

Social 

media 

Internalising and 

externalising 
3 6 0.19 0.02 0.1-0.28 0.011 2 4 0.18 0.03 -0.17-0.53 0.097 

Social 

media 
Internalising behaviour 4 25 0.11 0.02 0.05-0.16 0.010 4 25 0.11 0.02 0.05-0.16 0.010 

Social 
media 

Positive development 10 30 -0.06 0.02 -0.11--0.02 0.011 - - - - - - 

Social 

media 

Problematic internet 

use 
4 12 0.21 0.03 0.13-0.3 0.004 - - - - - - 

Social 

media 

Self-Injurious 
Thoughts and 

Behaviours 

4 13 0.11 0.03 0.01-0.21 0.038 - - - - - - 

Social 
media 

Self-perception 3 4 -0.14 0.03 -0.27--0.01 0.045 3 4 -0.14 0.03 -0.27--0.01 0.045 

Video 

games 

Attention and 

Executive Functioning 
- - - - - - - - - - - - 

Video 

games 
Aggression 9 26 0.14 0.04 0.04-0.23 0.009 3 13 0.12 0.07 -0.17-0.40 0.222 

Video 

games 

Externalising 

behaviour 
7 21 0.16 0.05 0.03-0.29 0.021 4 11 0.20 0.09 -0.08-0.49 0.110 

Notes. Only those that showed a significant effect in the main analyses that include all study quality were presented. Please take caution interpreting results 

with QMdf2 less than <4. 

  



eTable 17 

Sensitivity analyses for publication bias using Eggers test for associations with k ≥ 10 

Media Outcome k Intercept 

Bias 

(Slope) SE (Slope) 

p 

value 

Other Depression 53 0.16 -1.16 1.93 0.549 

Social media Anxiety 51 0.07 -0.47 1.68 0.778 

Social media Depression 81 0.13 -1.22 1.28 0.343 

Social media Positive development 30 -0.09 0.94 0.62 0.129 

Social media Substance use 31 0.19 -2.18 1.07 0.041 

Video games Aggression 42 0.08 2.19 1.08 0.044 

Video games Depression 18 -0.02 3.79 2.44 0.121 

Video games 

Externalizing 

behavior 28 0.23 -1.75 1.67 0.296 

 

  



eTable 18 

Sensitivity test for potential outlier studies using the leave-one-out approach for associations with k ≥ 10 

Media Outcome Potential outlier study 

Original 

Estimate 

Revised 

estimate 

Original 

P Value 

Revised 

P Value 

Other Depression Ma et al., 2023 0.122 0.078 0.021 0.002 

Social media Anxiety Winstone et al., 2022  0.054 0.027 0.062 0.010 

Social media Positive development Ferguson et al., 2014 -0.063 -0.075 0.011 0.001 

Social media Substance use Brunborg et al., 2022 0.138 0.125 0.000 0.001 

Video games Depression Krossbakken et al. 0.091 0.051 0.096 0.187 

 

  



eFigure 1.  

PRISMA diagram. 

 

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. 
doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/ 
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eFigure 2 

Exemplar forest plot associations between social media and self-perception 

 

 

 

 

  



eFigure 3 

Exemplar forest plot associations between video games and attention and executive functioning 

 

  



eFigure 4 

Exemplar forest plot associations between other media and general health 

 

 

  



eFigure 5 

Distribution of Time Lag Duration in extracted studies 

 

  



eFigure 6 

Funnel plot for social media and substance use 

 


