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Abstract 

Background: Research on the effects of screen time on child outcomes has increased 

exponentially in response to the ubiquity of digital media. However, due to mixed findings, 

significant debate exists as to whether screen time is associated with problematic child outcomes, 

including internalizing and externalizing problems. It is important to understand the 

methodological differences that may be contributing to heterogeneity in findings and the possible 

risks and benefits of screen time to inform parents, clinicians, policy makers, and future research.  

Objectives: To 1) meta-analytically determine the association between screen time (i.e., duration 

of use) and child externalizing and internalizing problems; 2) identify moderators that may 

contribute to discrepancies in the literature and point to areas for methodological improvement in 

future research.  

Method: Electronic searches were conducted in MEDLINE, Embase, and PsycINFO in June of 

2019 and 22,528 non-duplicate articles were identified and screened for inclusion. Quantity of 

screen time was defined as the duration of time children spend viewing screens (e.g., television, 

tablets, video games, and/or computers, etc.). Child behaviour problems included externalizing 

(e.g., aggression, hyperactivity) and/or internalizing (e.g., depression, anxiety) behavioural 

symptoms or clinical diagnoses. 

Results: After screening all abstracts for inclusion, 434 full text articles were assessed for 

eligibility and a total of 64 studies (with 74 unique samples; 85,225 participants) met all 

inclusion criteria. Results revealed that screen time was associated with more externalizing 

problems (k = 72, r = 0.12; 95% CI [0.10, 0.14]).  Moderator analyses suggested that effect sizes 

were larger for males, in older studies, in studies examining aggression (vs. 

hyperactivity/inattention).  Effect sizes were larger when the screen time informant was the child 
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versus the parent. A separate meta-analysis revealed that screen time was also associated with 

more internalizing problems (k = 26, r = 0.07, 95% CI [0.04, 0.11]) and moderator analyses 

suggested that effect sizes were larger when the screen time informant was the child (vs. parent). 

Conclusions: These meta-analyses support small but significant associations between screen 

time and children’s behaviour problems. Methodological differences across studies were one of 

the most common contributors to mixed findings in the literature. 
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Associations Between Screen Use and Child Internalizing and Externalizing Behaviour 

Problems: A Meta-Analysis 

Digital devices are now ubiquitous in the day-to-day lives of children. Approximately 

98% of North American children under 8 live in a home with at least one digital device, and 

spend, on average, 2 hours and 19 minutes a day on screens (Rideout, 2017). With the 

widespread availability and accessibility to screens, duration of screen viewing has also 

increased significantly, nearly doubling for children under 2 since 1997 (Chen & Adler, 2019). 

Because screen use may displace activities that foster healthy child development, such as social 

exchanges, learning, and physical activities (Christakis et al., 2009), the rise of screen use in 

childhood has engendered concern about the consequences of screen use on children’s 

developmental health. However, significant debate exists among scholars and the public as to 

whether these concerns are warranted (Browne et al., 2020; Orben, 2020). 

In 2016, the American Academy of Pediatrics released recommendations that families 

limit children’s screen use and prioritize high quality, age-appropriate programming and co-

viewing that provides context over solitary screen use (Radesky et al., 2016). However, recent 

studies show that approximately 79% and 95% of 2 and 3-year-olds, respectively, are exceeding 

screen use guidelines (Madigan, Racine, et al., 2020) and co-viewing is reported by only 28-47% 

of parent-child dyads (Çelen Yoldaş & Özmert, 2021; John et al., 2021; Zimmerman et al., 

2007). One often cited barrier to uptake of screen use guidelines noted by parents is that the 

associated risks of screen use are not clear (He et al., 2005). There has also been criticism in the 

academic literature that current screen use guidelines are not sufficiently empirically founded 

(Elson et al., 2019; Ferguson & Beresin, 2017) and that more robust evidence is needed to 

understand the true risks associated with screen time. While recent meta-analyses and 
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longitudinal studies have shown that screen time is associated with poorer language skills in 

children (Madigan, McArthur, et al., 2020), sleep problems (Hale & Guan, 2015), and poor 

achievement of developmental milestones (Madigan et al., 2019; Pagani et al., 2013), the 

empirical literature on screen use and behavioural problems remains mixed. 

Elson et al. (2019) argue that the public may assume that policy statements and 

guidelines on screen use “reflect objective conclusions, but their actual fidelity in representing 

science remains largely untested” (p.12) and that these guidelines “often ignore conflicting 

research results” (p.12). Given that evidence of a link between screen use and children’s 

behavioural problems is mixed, a meta-analysis is warranted to resolve debate surrounding 

conflicting findings across the literature. The primary objective of the current study is therefore 

to clarify, through meta-analysis, whether there is a positive association between screen time and 

child behaviour problems. A second objective was to examine whether pooled associations vary 

as a function of demographic (i.e., child age, sex) and methodological (i.e., informant, type of 

behaviour problem, study design) factors. Given that the early years of childhood are crucial for 

developing a strong foundation of emotional and mental health (Center on the Developing Child, 

2007) and screen use habits that develop in early childhood are typically sustained throughout 

development (Certain & Kahn, 2002; Trinh et al., 2019), the current study focuses on children 

years 12 and under. This focus on childhood carries an overarching goal of informing early 

intervention to offset adverse developmental trajectories before they become entrenched.  

Internalizing and Externalizing Behaviour Problems 

Childhood behaviour problems, which can be broadly categorized into internalizing and 

externalizing behaviour problems (Achenbach, 1966; Cicchetti & Natsuaki, 2014), has long been 

a focus of developmental researchers. Internalizing problems refer to anxiety, depression, and 
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somatization, while externalizing problems are comprised of attention-deficit/hyperactivity 

problems, aggression, and delinquent behaviour. Internalizing and externalizing problems in 

childhood are not uncommon (American Psychiatric Association [APA], 2013; (Egger & 

Angold, 2006; Merikangas et al., 2009) and confer risk for psychopathology across the lifespan. 

Several longitudinal studies have demonstrated continuity of symptoms of psychopathology from 

childhood to later emotional problems and pathology (Bufferd et al., 2012; Costello et al., 2006; 

Lavigne et al., 1998; Luby et al., 2014); although symptom stability over the lifespan is not 

inevitable.  

The development of behaviour problems in childhood is multidetermined, consistent with 

the notion of multifinality (Cicchetti & Rogosch, 1996), and several putative environmental risks 

exist. One relatively modern and frequently cited risk is screen use. However, research is mixed 

as to how screen use contributes to the development and continuity of internalizing and 

externalizing problems, with some studies showing moderate associations (Allen & Vella, 2015; 

Tamana et al., 2019; Yousef et al., 2014), some showing weak or no associations (Comer et al., 

2008; Parkes et al., 2013) and others finding that the pattern of associations changes over early 

and middle childhood (Neville et al., 2021). Therefore, understanding the association between 

screen use and child behaviour problems across the literature is a crucial step towards 

establishing whether there is evidence for screen use being a possible modifiable risk factor for 

behaviour problems in childhood.  

Screen Use and Externalizing Problems 

Externalizing symptoms in childhood are one of the primary reasons parents seek help 

from mental health professionals for their children (Shanley et al., 2008). The two categories of 

externalizing problems often discussed include those related to attention-deficit hyperactivity 
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disorder (ADHD; e.g., inattention, hyperactivity, and impulsivity), and those related to 

oppositional defiant disorder (ODD) or conduct disorder (CD) (e.g., aggression, rule-breaking, 

and disruptive behaviour; Lahey et al., 2008).  Symptoms under the umbrella of ADHD have 

been linked with poorer academic achievement, problems in peer relationships, and increased 

risk for injury (Nigg, 2013). Symptoms associated with ODD and CD have significant adverse 

consequences such as increased criminal offenses, comorbid conditions, inter-partner violence, 

and lower educational and employment attainment (Fergusson et al., 2005).  

While engaging in screen use, children may be exposed to inappropriate content, 

aggression, and violence (Matos, Ferreira, & Haase, 2012; Strasburger, 2011). Consistent with 

social learning theory (Bandura, 1977), it has been hypothesized that children may become 

desensitized to violence or aggression after repeated exposures to inappropriate screen media and 

model the observed aggressive or violent content towards others (Huesmann, 2007; Nikkelen et 

al., 2014). It has also been theorized that screen media may impede self-regulation strategies and 

executive functioning and increase arousal levels due to the fast-paced and intense audiovisual 

effects of screen media, which may contribute to attentional issues and externalizing problems 

(Linebarger et al., 2014; Lissak, 2018; Nikkelen et al., 2014).   

Individual studies examining the association between screen use and externalizing 

problems vary considerably in their effect size estimates. For example, in a sample of 99 

toddlers, Tomopoulos et al. (2007) found small to medium associations between increased screen 

use duration at 21 and 33 months and externalizing behaviour at 33 months. By contrast, in a 

population-based sample of 3,913 children, the duration and content of screen use at 24 months 

did not predict externalizing problems at 34 months (Verlinden et al., 2012) and another 

prospective study using a nationally representative sample in Ireland found no association 
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between screen time and subsequent externalizing problems across childhood (Neville et al., 

2021). Furthermore, a systematic review by Mitrofan et al. (2009) on the association between 

television and/or video game use and child aggression found no consensus across the literature. 

The authors highlighted several methodological issues that may explain between-study 

differences in effect sizes, such as study design and low statistical power. Thus, study findings 

are mixed likely due to variability in methodology, and, to my knowledge, no meta-analysis 

exists to resolve and explain between-study discrepancies. 

Screen Use and Internalizing Problems 

Approximately 33% of children experience some form of internalizing problems such as 

anxiety, somatization, or depression during the developmental span of childhood or adolescence 

(Costello et al., 2006). Anxiety, somatization, and depression are frequently comorbid with one 

another (Cummings et al., 2014; Lieb et al., 2007), can result in significant functional 

impairment and reduced quality of life (American Psychiatric Association, 2013; Ramsawh & 

Chavira, 2016), and are associated with social and academic difficulties (Hughes et al., 2008; 

Ooi et al., 2017). Theoretically, children who have high levels of screen use may spend less time 

interacting with friends and family, which may, in turn, result in feelings of isolation or limit 

opportunities to “face their fears” and master anxiety-provoking situations. Indeed, social 

isolation and withdrawal in childhood has historically been linked to depression and anxiety 

(Rubin et al., 2009; Rubin et al., 1991) and avoidance plays an important role in the development 

and maintenance of anxiety disorders (Berman et al., 2010). It has also been theorized that the 

content of screen media, such as violence in television, movies, or video games, may lead to 

feelings of fear or anxiety in children (Christakis, 2019). Finally, screen use may disrupt sleep 
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duration (Hale & Guan, 2015), which is an established predictor of internalizing problems 

(Alfano et al., 2009; Quach et al., 2018).  

Despite concerns surrounding the effects of screen use on child internalizing problems, 

current research lags behind the proliferation new forms of digital media in the lives of today’s 

children. Much of the meta-analytic and review literature to-date has focused on associations 

between screen use and internalizing problems in adolescents (Hoare et al., 2016; McCrae et al., 

2017). For example, one recent meta-analysis by Liu et al. (2016) found support for a dose-

response relationship between screen use and depression in children and adolescents; however, 

all but two studies included in their analyses examined this relationship in adolescents and none 

included children under the age of 10. To my knowledge, there are no other meta-analyses 

examining the association between screen use and internalizing or externalizing problems in 

children, representing a window of opportunity to shed light on the ongoing debate as to whether 

screen use is a risk factor for internalizing problems earlier in life.  

Meta-Analytic Approaches for Resolving Literature Discrepancies 

To help provide clarity to the debate as to whether screen use has implications for 

behavioural problems in childhood, it is timely to synthesize studies amassed to date on this 

topic. While individual studies may lack statistical power, a meta-analysis can result in greater 

statistical precision by pooling the results from multiple studies (Cohn & Becker, 2003). 

Moreover, meta-analyses serve to resolve discrepancies in the literature by identifying between-

study differences in effect size via the testing of methodological, sample, or study-level 

moderators that may either amplify or attenuate associations. Methodological variation in screen 

time research is likely a primary contributor to conflicting findings and fuelling debate. 

Specifically, the type of statistical analysis conducted (McBee et al., 2021), the way in which 
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screen time and behaviour problems are measured (Stiglic & Viner, 2019), and whether data are 

cross-sectional versus longitudinal (Kaye et al., 2020) are important considerations when 

evaluating the screen time literature. 

Potential Moderators of Associations 

Screen Time Measurement. Issues with using retrospective self-reports or daily diaries to 

assess screen use have been identified (Christakis, 2019), particularly because these methods 

may not give a full picture of exactly how much and what type of screen use a child is engaging 

in, in a given day. Indeed, many contemporary digital devices are portable (e.g., smartphones, 

tablets), and may not be able to be easily monitored by parents. Given the challenging nature of 

accurately capturing the number of hours per day the child spends on screens from parent or 

child report, I will examine whether the method (e.g., activity log, questionnaire, etc.) and 

informant (e.g., child, parent) for measuring screen use moderates the association between screen 

use and behaviour problems. 

Child Behaviour Problems Measurement. There has been much discussion surrounding 

the measurement of behaviour problems in children, particularly with regards to who the 

informant for the measure is (e.g., parent, child, teacher). Studies have found consistent issues 

with agreement between informants for children’s behaviour (De Los Reyes & Kazdin, 2005) 

and these discrepancies may hold important information regarding the contexts and ways in 

which behaviour problems are perceived by the child and others (De Los Reyes, 2011). 

Therefore, the current study will examine whether the type of informant moderates the potential 

association between screen use and child behaviour problems. In the same way there are 

differences in informant types for behaviour problems, the different tools used to assess them 

(i.e., questionnaire, interview, diagnosis) have individual strengths and drawbacks. Behaviour 
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checklists and questionnaires (e.g., the CBCL, Behavior Assessment System for Children 

[BASC]) may miss capturing low base rate behaviours (Carter et al., 2004), the context in which 

behaviour is being assessed (e.g., a questionnaire about behaviour at home vs. observational 

coding in the classroom) may influence the behaviour that is reported, and correspondence 

between the different tools tends to vary considerably (De Los Reyes & Makol, 2021). The tool 

used to assess behaviour problems is therefore an important potential moderator to examine. 

 Sex Differences. There are mixed findings in the literature with regards to whether screen 

use differs between the sexes, with some studies finding no differences in screen use (Hinkley et 

al., 2012) and others finding that boys have higher screen use than girls (de Jong et al., 2013; 

Hoyos Cillero & Jago, 2011). Despite these mixed results, there are well-established sex 

differences in the prevalence and continuity of behaviour problems in childhood (APA, 2014), 

with elevated trajectories of internalizing problems across childhood being more prevalent in 

girls (Sterba et al., 2007) and externalizing problems being particularly prevalent among boys 

(Zahn-Waxler et al., 2008). Due to these disparities in screen use and behaviour problems in 

boys and girls, the current study will examine sex as a moderator.  

Child Age. A review of the psychological effects of screen use on children by 

Domingues-Montanari (2017) identified age as an important variable to consider when 

examining the association between screen use and behaviour problems in children. Specifically, 

it was concluded that, as children age, the effects of screen use accumulate, and symptomatology 

becomes more apparent. This may be due to older children having higher levels of screen use 

than younger children (Marshall et al., 2006) and prevalence rates of behaviour problems 

increasing with age (Costello et al., 2011; Costello et al., 2006). Additionally, younger children 

engage in more social interactions with family members while viewing screens than older 
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children (Schmitt et al., 2006), which may buffer them from adverse outcomes. It is also possible 

that, as children age, interacting with friends and developing social skills becomes particularly 

important for healthy development and screen use may undermine children’s ability to practice 

these skills or see friends. Therefore, age will be examined as a possible moderator. 

Family Socioeconomic Status. Children coming from disadvantaged backgrounds, such 

as low socioeconomic status (SES) may be particularly at risk for the adverse effects of screen 

use (Domingues-Montanari, 2017). That is, although screen use and behaviour problems 

transcend discrete groups of individuals, the screen time and the behaviour problems have been 

shown to be higher in children from low income households and/or with less educated parents 

(Carson et al., 2010; LeBlanc et al., 2015; Wadsworth et al., 2016; Weitzman et al., 2014). 

However, findings across the literature of the role of SES on screen use has not been consistent 

(Anderson et al., 2008). Based on these findings, family socioeconomic status (i.e., low income, 

low parental education, and/or having an adolescent parent) will be examined as a potential 

moderator in analyses.  

Study Characteristics. Given that the accessibility and use of screens has been increasing 

over time (Chen & Adler, 2019), study year will be examined as a potential moderator. 

Furthermore, study design (i.e., cross-sectional vs. longitudinal) will be examined as a 

moderator, as it is likely that effect sizes wane over time in longitudinal studies due to the 

temporal distance between measures. Finally, I will assess whether study quality influences any 

associations between screen use and behaviour problems. Study quality assessment has been 

identified as an essential component of meta-analytic studies (Appelbaum et al., 2018; 

Protogerou & Hagger, 2019) and is used to evaluate whether the quality of studies and their 

presumed error variance influence the strength of effects.  
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Current Study 

In sum, there are two primary objectives of this meta-analysis. First, to address 

discrepancies and inform the ongoing debate surrounding whether screen use poses a risk for the 

development of child internalizing and externalizing problems via meta-analysis. Internalizing 

and externalizing disorders are broad, heterogeneous constructs, with individual disorders and 

symptoms falling under each category. Because screen use may be differentially associated with 

specific internalizing or externalizing symptomatology (Tomopoulos et al., 2007), the 

association between screen use and internalizing and externalizing behaviour was examined in 

two independent meta-analyses.  

The second objective is to explain between-study variability in the associations between 

screen use and internalizing and externalizing problems via moderator analyses. Specifically, to 

identify whether the associations between screen use and behaviour problems vary as a function 

of: (1) study methodology, such as the informant or type of measures used to assess screen use 

and behaviour problems; (2) demographic characteristics, including child sex, age, and SES; and 

(3) study characteristics, such as year of publication, publication status, study design, and study 

quality.  

Methods 

Definition of Constructs 

Screen use. Quantity of screen use is defined as the amount of time spent watching 

television, movies, or DVDs, or streaming videos on any type of device, as well as background 

television, videogaming on any device (e.g., gaming console, tablet, smartphone apps, 

computer), computer use, smartphone use, and tablet use, typically reported in hours per day.   
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Child Behaviour Problems. Child behaviour problems were split into two general 

categories: internalizing problems, which encompass symptoms of anxiety, depression, and 

somatization; and externalizing problems, which include symptoms of inattention, hyperactivity, 

aggression, and delinquency or conduct problems. Measures of internalizing and externalizing 

symptoms or disorders reported via parent-, teacher-, or child-report questionnaires (e.g., the 

Child Behavior Checklist [CBCL], Achenbach & Edelbrook, 1983), structured interviews (e.g., 

the Schedule for Affective Disorders and Schizophrenia for School-Age Children [K-SADS], 

Kaufman et al., 1997), or observational coding were included in analyses to capture the 

constructs of internalizing and externalizing symptoms.  

Search Strategy 

 Searches were conducted in MEDLINE, Embase, and PsycINFO in June of 2019 by a 

health sciences librarian. The concepts of “screen use”, “internalizing and externalizing 

behaviour” and “children” were captured by searching database specific subject headings and 

text word fields. Synonymous terms were first combined with the Boolean “OR”. These three 

concepts were then combined with the Boolean “AND”. The concept of children (<12 years of 

age) was searched using both the “Age Limits” function in the databases, and with a text word 

search. In all databases, truncation symbols were used in text word searches when applicable, to 

capture variations in phrasing and spelling. In MEDLINE and PsycINFO, a publication date limit 

from 1960 – June 2019 was included in the search strategy. In Embase, no date restriction was 

applied, as it only goes back as far as 1974. No language limits were applied. References of 

included studies, as well as review articles, were manually searched for further studies for 

inclusion. The search strategy revealed 22,528 non-duplicate abstracts to be reviewed for 

determination of meeting inclusion criteria.  
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Study Inclusion and Exclusion Criteria 

 Inclusion Criteria. Studies were included if they met the following criteria: (1) measured 

screen use; (2) measured behaviour problems (i.e., internalizing, externalizing); (3) an 

observational study or experimental study with baseline data; (4) statistical data that could be 

extracted and transformed into an effect size; and (5) full-text article available in English. If 

effect sizes could not be extracted from the study, the corresponding author was contacted.  

Exclusion Criteria. Studies were excluded if they: (1) were qualitative; (2) included 

children older than 12 years old; (3) measured parent, but not child screen use; (4) were 

experimental and without baseline measures; (5) used screens as an experimental condition (e.g., 

examined child behaviour after viewing a short video in a lab setting); (6) had a sample that was 

not typically developing (e.g., autism spectrum disorder or intellectual disability); (7) were in a 

language other than English. All studies were assessed for inclusion by two coders and any study 

meeting inclusion criteria by at least one coder was pulled for full text review. 

Data Extraction 

 A standard data extraction document was created to code effect sizes, moderator 

variables (see Table 1 for the moderator coding system), and study quality. 

 Screen measurement. Screen time measurement method was coded as: (1) questionnaire 

or interview; (2) daily diary; (3) observation or device tracking; or (4) combination of reporters 

1-3. Screen time informant was coded as: (1) parent; (2) child; (3) observer or device; or (4) 

combination of reporters 1-3.  

Child Behaviour Problems Measurement. Externalizing problems were coded under 

four categories: (1) general externalizing symptoms; (2) attention/hyperactivity symptoms; (3) 

aggression; and (4) conduct/delinquent behaviour. Internalizing problems were coded as 
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belonging to one of four categories: (1) general internalizing symptoms; (2) anxiety symptoms 

specifically (e.g., separation anxiety, general anxiety, social anxiety, phobias); (3) depression 

symptoms specifically (e.g., withdrawal, depressed mood); and (4) somatization symptoms (e.g., 

pain). Behaviour problems informant was coded as one of the following: (1) parent; (2) child; (3) 

teacher; (4) classmates/peers; (5) clinician or coder; (6) a combination of any of the other 

categories. Behaviour problems measurement method was recorded as one of the following: (1) 

questionnaire; (2) structured interview/diagnosis; (3) observer report; (4) a combination of 1-3.  

Child Sex.  Sex was coded based on the percentage of males in the study sample. In the 

event a study did not indicate the proportion of male and female children in their sample, the 

sample was coded as being 50% male. 

Child Age. The mean child age at the time of measuring screen use and behaviour 

problems was coded in months. If mean age was not provided, it was estimated based on sample 

information (e.g., child grade). 

Socioeconomic Status. SES factors were coded based on explicit quantitative 

classifications outlined in studies (e.g., mean family income; study classification of 80% or more 

of the sample as low, middle, or high SES), or through indirect methods (e.g., study 

classification of 80% or more of the sample with parent education levels above vs. below high 

school, or adolescent parenthood). Based on this information, SES for each study sample was 

coded categorically as “low”, “mid/high”, or “mixed”.  

Study Design. The timeframe of data collection for screen use and behaviour problem 

variables was coded as either: (1) cross-sectional; or (2) longitudinal. 

Publication Year. The year the study was published was coded as a proxy for 

approximate year of data collection. 
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Study Quality Assessment  

Each study underwent an appraisal of quality based on a 15-item quality assessment tool 

adapted for this study from the National Institutes of Health Quality Assessment Tool for 

Observational Cohort and Cross-Sectional Studies (National Institutes of Health, 2014; see Table 

2). Each study was assessed for quality by two independent coders, and each item was coded as 0 

(“No”) or 1 (“Yes”) with a total possible score of 16 points.  

Data Synthesis 

 In the case of multiple studies conducting analyses on the same sample, the study with 

the largest sample size and most comprehensive data collection information was selected for 

inclusion. When both adjusted and unadjusted statistics are provided, the adjusted statistic was 

selected. Separate meta-analyses were conducted on both internalizing and externalizing 

symptoms; therefore, when single studies provided an effect size for both types of behaviour 

problems, both effect sizes were extracted and entered into the separate analyses. When more 

than one measure of internalizing or externalizing symptoms was presented (e.g., depression, 

anxiety, and general internalizing symptoms), the most global measure was selected. If, within a 

single study, screen use and/or behaviour problems were measured across multiple timepoints, 

the effect sizes with the largest temporal distance between the measure of screen use and the 

measure of behaviour problems was selected. As per Rosenthal (1995), when studies reported 

non-significant findings without any corresponding statistic or p value, a p value of .50 was 

entered. Finally, if a study provided effect sizes from multiple discrete samples, these samples 

were entered into the meta-analysis separately. 
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Data Analysis 

 Pooled effect size estimates and moderator analyses were conducted using 

Comprehensive Meta-Analysis 3.0 (CMA; Borenstein, Hedges, Higgins, & Rothstein, 2005). All 

effect sizes were transformed into correlations (r) with 95% confidence intervals (CIs) using 

random effects modelling via the DerSimonian and Laird estimator (Dersimonian & Laird, 

1986), which assumes that all studies represent unique population parameters. Correlations were 

evaluated as small (.1), medium (.2) or large (.3) as suggested by Funder and Ozer (2019).  

To assess for between-study heterogeneity of effects, the Q and I2 statistics were 

computed. When significant, the Q statistic indicates that study variability is greater than 

sampling error, indicating that moderator variables should be explored. The I2 statistic measures 

the amount of inconsistency among included studies and indicates the percent of variation across 

studies due to heterogeneity as opposed to chance (Higgins et al., 2003). I2 values greater than 

50% indicate moderate heterogeneity and suggest that moderator variables should be explored 

(Higgins et al., 2003). Random-effect meta-regressions and subgroup comparisons were 

conducted to assess continuous and categorical moderators, respectively. Subgroup comparisons 

were conducted when specific categories had at least 3 cells (i.e., samples) for each comparison 

(Borenstein et al., 2013). Due to the number of moderator analyses conducted, a conservative 

alpha of .01 was used to determine significance (Borenstein et al., 2009). 

Publication bias is a threat to the validity of meta-analyses and the conclusions drawn 

from them (Rothstein et al., 2005). Inspection of funnel plots, Duval and Tweedie’s trim and fill 

procedure, and Egger’s test (Egger et al., 1997), was used to estimate and adjust for publication 

bias. When publication bias is not present, funnel plots are triangular in shape, with smaller 

studies scattered around the bottom of the plot and studies clustering more tightly as their sample 
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sizes increase and they approach the top of the plot (Sterne & Harbord, 2004). When publication 

bias is present, funnel plots may be asymmetrical. The Duval and Tweedie trim and fill method 

estimates number and potential effect of studies that may be missing from meta-analyses and 

adjusts the funnel plot to account for the impact of missing studies (Rothstein et al., 2005). 

Egger’s linear regression method (Egger et al., 1997) tests the linear association between the 

effect of included studies and their standard errors. When publication bias is not present, the 

regression intercept should be equal to zero.  

Results 

Figure 1 depicts the PRISMA diagram outlining the search strategy and the included and 

excluded studies. The search strategy revealed 22,528 non-duplicate abstracts to be reviewed for 

determination of meeting inclusion criteria. After abstract review, 434 full text articles were 

assessed for eligibility and 64 studies (with 74 unique samples) were included in the meta-

analyses.  

Study Characteristics 

A detailed description of study and sample characteristics can be found in Table 3. 

Sample sizes across studies ranged from 15 to 15,291 (M = 1151.69). The mean age of children 

when screen time and behaviour problems were measured was 6.21 years old (SD = 2.62; range 

= 1.07 – 11 years), and 7.20 years old (SD = 2.57; range = 1.5–12 years), respectively. On 

average, 51.36% of participants were male. Thirty-six samples (48.7%) were from North 

America, 16 (21.6%) from Europe/UK, 1 (1.4%) from Africa, 10 (13.5%) from Asia, 5 (6.8%) 

from Australia/New Zealand, 4 (5.4%) from the Middle East, and 2 (2.7%) from South America.  
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Screen Time and Externalizing Problems  

Pooled Effect Sizes. The effect size for the association between child screen time and 

externalizing problems across 72 samples (82,335 children) was small but statistically significant 

(r = .12, 95% CI [.10, .14]; see Figure 2 for forest plot), indicating that increases in duration of 

screen time were associated with more externalizing problems. The Egger’s test was significant 

(p < .001), and the funnel plot showed asymmetry (see Figure 3), indicating the possibility of 

publication bias and/or small-study effects. There was evidence of significant between-study 

heterogeneity (Q = 659.38, p < .001, I2 = 89.23); therefore, moderators were explored (see Table 

4). 

Moderator Analyses. Meta-regression analyses suggested that child sex was a significant 

moderator, with the association between screen time and externalizing problems increasing as 

the percent of males in studies increased (k = 72, b = .01, p < .001). Effect sizes also varied as a 

function of the publication year (k = 72, b = -0.003, p = .001) such that the association between 

screen time and externalizing problems decreased as publication year increased. Additionally, 

effect sizes varied as a function of study quality (k = 72, b = -0.01, p = .003); as study quality 

increased, effect sizes decreased. 

A planned sub-group analysis revealed that the type of externalizing problems assessed 

moderated associations (Q = 8.35, p = .004). Specifically, associations between screen time and 

externalizing problems were higher in studies examining aggression (k = 20, r = .17, 95% CI 

[.13, .20]) relative to those that measure attention/hyperactivity (k = 18, r = .09, 95% CI [.06, 

.13]). The associations between screen time and externalizing problems varied depending on the 

externalizing problem informant (Q = 20.24, p = .001). Studies that used peers to assess 

externalizing problems had higher associations (k = 8, r = .20, 95% CI [.14, .26]) compared to 
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child self-report (k = 3, r = .10, 95% CI = .01 - .18) parent-report (k = 43, r = .10, 95% CI [.08 - 

.43]), and a combination of informants (k = .8, r = .09, 95% CI [.04, .14]), as did studies that 

used a clinician/coder to assess externalizing problems (k = 4, r = .29, 95% CI [.18, .39]). 

Finally, associations between screen time and externalizing problems were higher in studies with 

children as screen time informants (k = 17, r = .17, 95% CI [.13, .21]) relative to those that had 

parents as screen time informants (k = 53, r = .10, 95% CI [.09, .12]; Q = 9.61, p = .002). 

Screen Time and Internalizing Problems 

Pooled Effect Sizes. Across 26 samples (36,530 children), the association between child 

screen time and internalizing problems was small but significant, (r = .07, 95% CI [.04, .11]; see 

Figure 4 for forest plot). As duration of screen time increased, internalizing problems increased 

as well. The Egger’s test was not significant (p = .20) and the funnel plot did not show 

asymmetry (see Figure 4). The Q statistic was significant (Q = 110.27, p < .001, I2 = 77.33) and 

moderator analyses were conducted to explain between-study heterogeneity (see Table 5). 

Significant moderators are discussed below. 

Moderator Analyses. A planned subgroup analysis revealed that the associations between 

screen time and internalizing problems varied depending on screen time informant (Q = 7.71, p = 

.006). Studies using children as screen time informants had significantly higher associations 

between screen time and internalizing problems (k = 3, r = .17, 95% CI [.10 - .23]) than those 

with parents as informants (k = 22, r = .06, 95% CI [.04, .09]). Several moderators (i.e., specific 

internalizing problem type, screen time measurement method, internalizing problems 

measurement method, internalizing problems informant) were not analyzed due to insufficient 

cells for comparison. For example, only one study used activity logs to measure screen time and 
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only two used a diagnosis or structured interview to assess for internalizing problems. No other 

moderators emerged as significant. 

Discussion 

Current screen use guidelines issued by global health officials have been put in place to 

limit the amount of time young children spend on screens with the aim to improve wellbeing and 

development; however, there is little agreement as to whether screen use confers risk for child 

internalizing and externalizing symptoms. The lack of clarity in the literature has led to criticism 

that current screen use guidelines lack an evidence base. Indeed, to-date, no study has meta-

analytically evaluated the association between screen use and behaviour problems in children. 

The current study suggests small but significant positive associations between screen time and 

children’s internalizing and externalizing behaviour problems. The magnitude of these 

associations is similar to those derived in other meta-analyses on screen time and child language 

(Madigan et al., 2020), ADHD-related behaviours (Nikkelen et al., 2014), and academic 

outcomes (Adelantado-Renau et al., 2019). At a population level, the size of these associations is 

considered meaningful. Crucially, the results suggest that the heterogeneity across studies to date 

on screen time and behaviour problems may be the result of significant methodological 

variability (Kaye et al., 2020).  

Christakis (2009) proposed that the content and context of screen use are important 

mechanisms that help to explain why screen time and behavioural problems may be associated. 

In terms of content, screen time may be associated with behavioural problems through the types 

of digital media being used. For example, elevated screen time may be associated with 

externalizing problems through violent programing. In terms of context, the risk of screen time 

on child outcomes may operate through solitary viewing of digital media (versus co-viewing or 
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interactive viewing). That is, when children view screens alone, they miss out on social 

scaffolding and social connectedness, which are integral to healthy development. Children who 

watch screens alone may be more likely to actively, passively, or unknowingly view programing 

inappropriate for their developmental age (Madigan et al., 2018), which can result in behavioural 

problems. Taken together, the formal elements of screen time that may not be optimal for 

development (e.g., inappropriate content) and decreases in social interaction that go hand-in-

hand with heavy screen time use, could give rise to the development of behaviour problems.  

Moderators of the Associations Between Screen Time and Behaviour Problems 

A significant moderator in the current study for the association between screen time and 

externalizing problems was child sex. Specifically, it was found that boys may be particularly at 

risk for the effects of screen time on externalizing problems. This finding is consistent with 

previous research showing that that boys have higher screen use than girls (de Jong et al., 2013; 

Hoyos Cillero & Jago, 2011) and have higher prevalence rates of externalizing problems (Zahn-

Waxler et al., 2008). Externalizing behaviour such as aggression may be more accepted for boys 

relative to girls through sex stereotypic socialization (Mesman et al., 2001), and boys tend to 

play more violent videogames than girls (Polman et al., 2008); however, the link between violent 

content and externalizing problems is still an area of significant debate (Mathur & VanderWeele, 

2019). 

For associations between screen time and both internalizing and externalizing problems, 

studies that used children as informants of their own screen time showed higher overall 

associations than those that used parents as informants. One possible reason for this is that 

children are more accurate reporters of their own screen use (van der Voort & Vooijs, 1990), as 

contemporary digital devices are often portable (e.g., smartphones, tablets) and difficult for 
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parents to monitor (Anderson et al., 1985; Barr et al., 2020). While this is a likely possible 

explanation, it should be noted that no studies measured screen time using device report (e.g., via 

apps or sensors) and this method would likely be the least biased estimate of screen time.  

This meta-analysis revealed that when studies used more objective reporters (e.g., 

clinicians/coders or peers) of child externalizing problems, larger associations were found 

compared to those using child-, parent-, or teacher-reports, respectively. Inconsistency between 

informants for children’s behaviour problems is common (De Los Reyes & Kazdin, 2005), but 

this inconsistency may shed light on the settings and ways in which behaviour problems occur 

and are identified (De Los Reyes, 2011). Children who have high levels of screen time may have 

parents who also have high levels of screen time (Madigan, Racine, et al., 2020) that includes 

more violent and faced-paced content. Consequently, due to desensitization (Carnagey et al., 

2007), these parents might have a higher threshold for what they consider externalizing 

behaviour in their children.  

We found that studies that measured aggression had stronger effect sizes than those that 

measured hyperactivity/inattention. While viewing screen media, children may be exposed to 

inappropriate content, aggression, and violence (Funk et al., 2004; Huesmann, 2007; 

Tomopoulos et al., 2007). Consistent with social learning theory (Bandura, 1977), children may 

become desensitized after repeated exposures and model the observed aggressive or violent 

content towards others (Funk et al., 2004; Huesmann, 2007; Nikkelen et al., 2014). Given that 

some children may model aggressive behaviour, parents should monitor screen time, ensure that 

the content their children are viewing is age-appropriate, limit exposure to violent content, and 

talk to their children about the content they are viewing.  
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Finally, in terms of publication characteristics that moderated the association between 

screen time and externalizing problems, publication year and study quality were also significant. 

Specifically, newer studies yielded smaller associations and associations decreased as study 

quality increased. The former finding is consistent with the decline effect (i.e., diminishing effect 

sizes over time) (Schooler, 2011) and temporal associations between screen time and behaviour 

problems are often unstable (Neville et al., 2021). In addition, the accessibility and use of screens 

has increased over time (Chen & Adler, 2019); therefore, it is possible that as screens become the 

norm in childhood and contemporary culture, the risks associated with their use becomes less 

consequential for externalizing problems. It may also be the case that newer screen time 

guidelines, such as those from the AAP, have left parents more informed about and better at 

monitoring their child’s screen time.  

Future Research 

Methodological variability is a dominant contributor to the heterogeneity across studies 

examining screen time and behaviour problems. Subsequently, suggestions can be made for 

future research. First, when possible, future research should utilize multi-informant (e.g., peers 

and child) and multi-method (e.g., passive sensing apps and questionnaires) approaches to 

measuring screen time. Second, externalizing behaviour problems are typically examined as an 

overarching broad spectrum of concerns such as aggression, oppositional behaviour, conduct 

problems, and hyperactivity (Achenbach, 1966; Achenbach & Edelbrock, 1978); however, the 

finding that screen time was more strongly associated with aggression relative to other 

externalizing problems suggests that this broad externalizing spectrum may not capture the 

nuances in the association between screen time and behaviour problems. Thus, future research 

should consider examining individual types of externalizing behaviours (e.g., aggression, 
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hyperactivity/inattention, conduct problems) and their associations with screen time. Third, as 

child sex was an important moderator of associations, raw correlations should be provided for 

males and females separately. Fourth and finally, not all screen time is created equal, as the 

subject matter (e.g., educational, violent, etc.) and formal features of some screen time may be 

differentially associated with developmental outcomes (Christakis, 2014) and more research is 

needed to address this possibility. 

While the current study focused on unidirectional effects from screen time to behavioural 

problems, bidirectional or transactional effect are also possible, although rarely tested (e.g., 

Neville et al., 2021). For externalizing problems, children who view violent or inappropriate 

content may model aggression and, subsequently, be placed in front of screens in order to 

manage and/or modulate this behaviour, which heightens their risk for further externalizing 

behaviour. Similarly, when viewing screens, children may miss out on opportunities to interact 

with others and/or face potentially anxiety-provoking situations, which may contribute to 

internalizing problems and these children, subsequently, use screens as a withdrawal or coping 

strategy. In future research, it will be important to disentangle these bi-directional and/or 

transactional effects further using sophisticated modelling techniques such as Random-Intercept 

Cross Lagged Panel modelling (RI-CLPM; Hamaker et al., 2015), which can be used to estimate 

the longitudinal bidirectional associations between two variables, thereby providing firmer 

conclusions regarding the directionality of associations.  

Clinical Implications 

The current study has important implications for clinicians, parents, researchers, and 

policy makers seeking to manage screen use in a rapidly evolving digital landscape. The positive 

associations between screen use and internalizing and externalizing problems found in this meta-
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analysis, as well as the negative associations between screen use and language development 

(Madigan, McArthur, et al., 2020), sleep (Hale & Guan, 2015), and academic achievement 

(Adelantado-Renau et al., 2019), provide evidence-based support for guidelines to moderate 

screen use during childhood. As parent screen use strongly predicts child screen use (Madigan et 

al., 2020), it is important to take a ‘whole family’ approach when discussing the digital media 

ecology. Specifically, parents should be encouraged to model healthy device habits, such as 

prioritizing device-free family time, not using screens 1 hour before bed (Dube et al., 2017), and 

limiting screen time in general. Families can be support by developing family media plans that 

determine where, when, for how long, and with whom screens are used (Korioth, 2016).  

Associations between screen time and externalizing problems were larger for aggression, 

in particular, and boys. Parents and clinicians can use this information to guide their screen time 

decisions and recommendations. For example, if high levels of aggression are observed, reducing 

screen time (especially violent or inappropriate content) may be one strategy to manage this 

behaviour. Importantly, as associations were small, limiting screen time should not be relied on 

as the only means to address behavioural concerns; however, device-free interactions go hand-in-

hand with other evidence-based strategies to foster healthy development, such as encouraging 

physical activity (Wu et al., 2018), adequate sleep, play-based learning (Wong et al., 2021), and 

reading together (Lee et al., 2017).  

Limitations  

Due to the limited literature, potential important moderators such as sleep disruption 

(Guerrero et al., 2019) and parent-child interactions could not be examined. Therefore, more 

research is needed to understand the potential mechanisms behind the associations found in this 

meta-analysis. Additionally, the effect sizes found are very small to small and are correlational in 
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nature; thus, causality and directionality could not be determined. Indeed, some studies have 

found that, at different timepoints in childhood, internalizing and externalizing problems may 

themselves predict screen time (Neville et al., 2021). While it is possible that screens lead to 

increased behaviour problems, it is also possible that screens are used to placate children or as a 

tool to negotiate with difficult child behaviour (Shah et al., 2019; Tang et al., 2018). Thus, future 

research should continue to disentangle the directionality of associations between screen use and 

children’s behavioural problems.  

With rapid shifts in technology, generational cohorts may not use devices in comparable 

ways over time (Kaye et al., 2020). For example, originally, cell phones were used primarily for 

calling and few children had their own; now, smartphones can be used to access webpages, 

stream videos, and socialize (e.g., call, text, social media), and 69% of American children have 

their own digital device by age 12 (Rideout & Robb, 2019). In this meta-analysis, newer studies 

showed smaller effects for the association between screen time and externalizing problems, but 

new technology is outpacing the speed of research. Future studies should ensure that screen time 

is not necessarily measured as a single construct across multiple devices and instead focus on the 

function of screen use (e.g., entertainment, socializing, education) to untangle the various ways 

screens are used without being device specific. The search strategy for the current study was 

conducted in 2019 and given the rapid rate of device use and accessibility in children, an updated 

meta-analysis is warranted. Finally, findings from this study only apply to screen time in terms 

of duration but more nuanced aspects of screen time such as context (e.g., co-viewing vs. passive 

viewing) and quality (e.g., educational vs. entertainment) should be examined in the future.  
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Conclusions 

The association between screen time and children’s mental health has garnered 

significant attention from academic, professional, and public sectors. While acknowledging that 

children’s mental health is multidetermined, findings from this study suggest that screen time is 

one of the many socio-environmental factors associated with child behaviour problems. These 

meta-analyses identified several important methodological moderators for the association 

between screen time and behaviour problems, such as the informants and measures used, that 

highlight the lack of unity in the screen time literature. Overall, the associations were small but 

significant and varied as a function of child demographics and methodological rigor. It is 

essential for the field of screen time to work towards unity in methodological approaches, and to 

further explore facets of screen use (i.e., content and context) as they relate to children's mental 

health. Now that screens are a pervasive part of family life, researchers, policy makers, and 

clinicians should go beyond the individual child to the wider family media ecology to understand 

the effects of screen time on child development and provide practical guidance on how to limit 

screen time (Barr, 2019).   
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Table 1  

Coding System of Study Variables 

Variable Coding 

Screen Method 1 = Questionnaire/Interview 

2 = Daily diary 

3 = Observer/device tracking 

4 = Combination 

Screen Informant 1 = Parent 

2 = Child 

3 = Observer/device 

4 = Combination 

Externalizing Problems Type 1 = Externalizing problems 

2 = Hyperactivity/Inattention 

3 = Aggression 

4 = Conduct/delinquent behavior 

Internalizing Problems Type 1 = General internalizing problems 

2 = Anxiety 

3 = Depression 

4 = Somatization 

Behaviour Problems Informant 1 = Parent 

2 = Child 

3 = Teacher 

4 = Classmates/peers 

5 = Clinician/observer 

6 = Combination 

Child Sex % Male 
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Child Age Continuous (age in months) 

Socioeconomic Status 1 = Low SES 

2 = Mid/High SES  

 3 = Mixed SES 

Study Design 0 = Cross-sectional 

1 = Longitudinal 

Publication Year Continuous (Year) 
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Table 2  

Study Quality Evaluation Coding Criteriaa 

1. Research question Was the research question, objective, or goal 

clearly stated? 

0 = No 

1 = Yes 

2. Defined sample Did the study clearly specify and define their 

sample, including demographics, time period, 

and location of recruitment and assessment? 

0 = No 

1 = Yes 

3. Participation rate Was the participation rate of eligible persons 

in the study 50% or greater? 

0 = No 

1 = Yes 

4. Inclusion/Exclusion Did the study provide inclusion and exclusion 

criteria for selection of their study population 

AND was the criteria applied consistently to 

all potential participants AND were subjects 

recruited from similar populations (i.e., 

recruited at the same time and similar place)? 

0 = No 

1 = Yes 

5. Sample size Did the study provide justification for their 

sample size, such as a power analysis? If the 

study was an observational cohort study that 

was exploratory in nature, indicate “No”. 

0 = No 

1 = Yes 

6. Exposure 

assessment 

Was screen use assessed prior to assessing 

behaviour problems? If the study was a 

prospective cohort study that examined a 

cohort identified by exposure to screen use 

and compared them to a cohort with no screen 

use exposure, following them in time to 

assess for behaviour problems, code as “Yes”. 

0 = No 

1 = Yes 

7. Timeframe Was the timeframe between the assessment of 

screen use and the assessment of behaviour 

problems sufficient enough to expect an 

association should it exist? If cross-sectional, 

indicate “No”. 

0 = No 

1 = Yes 

8. Levels of screen 

use 

Did the study examine different levels of 

screen use as related to behaviour problems? 

(i.e. multiple categories of exposure or 

continuous measure of screen use). 

0 = No 

1 = Yes 
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9. Valid screen use 

measure 

Was the measure of screen use clearly defined 

AND did the study provide reliability 

information about the measure AND was 

screen use measured consistently across 

participants? 

0 = No 

1 = Yes 

10. Longitudinal Was screen use assessed more than once? 0 = No 

1 = Yes 

11. Valid measure of 

behaviour problems 

Did the study use a validated measure of child 

behaviour problems (e.g., CBCL, BSID, IBQ-

R) AND were child behaviour problems 

measured consistently across participants? 

0 = No 

1 = Yes 

12. Objectivity of 

screen use measure 

Does the study use different reporters or 

multiple methods to measure child screen 

use? 

Multiple methods = at least 2 of the 

following: daily diary, questionnaire/survey, 

monitoring device. 

Multiple reporters = at least 2 of the 

following: child report, parent report, 

observer report, device report. 

0 = Single reporter 

AND single 

method 

1 = Multiple 

reporters OR 

multiple methods 

13. Objectivity of 

behaviour problems 

measure 

Does the study use different reporters or 

multiple methods to measure child behaviour 

problems? 

Multiple methods = at least 2 of the 

following: structured interview, 

questionnaire/survey, time 

sampling/observational assessment. 

0 = Single reporter 

AND single 

method 

1 = Multiple 

reporters OR 

multiple methods 

14. Attrition Was the attrition rate after recruitment ≤ 

20%? 

0 = No 

1 = Yes 

15. Confounds Were potential confounding variables 

measured and taken into account in the 

analysis (i.e. adjusted for)? 

0 = No 

1 = Yes 

16. Publication status Was the study published in a peer-reviewed 

journal? 

0 = No 

1 = Yes 

Note. CBCL = Child Behaviour Checklist; BSID = Bayley Scales of Infant Development; IBQ-R 

= Infant Behaviour Questionnaire-Revised. 

a Adapted from the National Institutes of Health (NIH) Assessment Tool for Observational 

Cohort and Cross-Sectional Studies
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Table 3  

Study and Sample Characteristics 

First author (Year) N Geog 
Male 

(%) 
SES 

Age 

(screen) 

Age 

(bhvr) 

Bhvr 

measure 

Screen 

type 

Inform 

(screen) 

Inform 

(bhvr) 

Bhvr 

type 

Study 

Design 

Study 

Quality 

Al-Ali (2018) 262 ME 50.0 Mixed 7.2 7.2 Qtn VG Parent Parent Ext Cross 9 

Allen (2015)               

Cohort 1 2747 SA 51.5 Mixed 6.0 8.0 Qtn Mix Parent Parent Int, Ext Long 13 

Cohort 2 2504 SA 51.1 Mixed 10.0 12.0 Qtn Mix Parent Parent Int, Ext Long 13 

Amawi (2018) 190 ME 50.0 Mixed 7.3 7.3 Qtn Mix Parent Parent Ext Cross 9 

Barlett (2012) 1029 NA 47.0 - 9.6 10.7 Qtn Mix Child Teacher Ext Cross 12 

Byun (2013) 1757 Asia 51.0 Mixed 8.9 10.6 Qtn VG Parent Parent Ext Long 12 

Cao (2018) 15291 Asia 53.7 Mixed 4.9 4.9 Qtn TV Parent Parent Ext Cross 9 

Chonchaiya (2015) 194 Asia 50.5 Mid/Hi 1.5 1.5 Qtn TV Parent Parent Int, Ext Long 13 

Christakis (2004) 1278 NA 50.0 Mid/Hi 1.1 7.0 Qtn TV Parent Parent Ext Long 13 

Coker (2015) 5147 NA 51.0 Mixed 10.5 10.5 Struct Ax Mix Child Parent Int, Ext Cross 9 

Cooper (2004) 15 NA 50.0 Mid/Hi 10.5 10.5 Struct Ax Comp Child Parent Int Cross 8 

Davison (2004) 64 NA 40.3 - 11.0 11.0 Qtn Mix Child Combo Ext Cross 10 

Ebenegger (2012) 450 EU/UK 47.8 - 5.2 5.2 Qtn TV Parent Parent Ext Cross 10 

Erdogan (2006) 356 EU/UK 48.9 - 6.0 6.0 Qtn TV Parent Parent Int, Ext Cross 10 

Froiland (2016) 1343 NA 50.3 Mixed 3.7 3.7 Dx TV Parent Parent Ext Cross 10 

Gentile (2017)               

6-month lag 408 NA 49.0 - 9.7 10.2 Qtn Mix Child Combo Ext Long 14 

13-month lag 922 NA 47.0 - 9.6 9.6 Qtn Mix Child Combo Ext Long 14 

Guxens (2019) 2617 EU/UK 50.0 Mixed 5.0 5.0 Qtn Mix Parent Teacher Int, Ext Cross 10 

Hastings (2009) 70 NA 50.0 Mid/Hi 7.8 7.8 Qtn VG Parent Parent Ext Cross 7 

Hefner (2013) 151 NA 57.0 - 8.5 8.5 Qtn TV Parent Parent Ext Cross 9 

Holton (2016) 287 NA 58.0 - 10.3 10.3 Dx Mix Parent Clin/Coder Ext Cross 9 

Hosokawa (2018) 1642 Asia 51.2 Mixed 6.9 6.9 Qtn Phone Parent Parent Int, Ext Cross 7 

Huesmann (1984)              
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Australia 300 AUS/NZ 50.0 - 7.0 10.0 Obs Rep TV Child Peers Ext Long 9 

Finland  200 EU/UK 50.0 - 7.0 10.0 Obs Rep TV Child Peers Ext Long 9 

Israel 200 ME 50.0 - 7.0 10.0 Obs Rep TV Child Peers Ext Long 9 

Poland 200 EU/UK 50.0 - 7.0 10.0 Obs Rep TV Child Peers Ext Long 9 

USA 800 NA 50.0 - 7.0 10.0 Obs Rep TV Child Peers Ext Long 9 

Jia (2016) 1382 Asia 55.1 Mixed 5.0 5.0 Qtn TV Parent Parent Ext Cross 10 

Linebarger (2015)              

Preschool age 788 NA 53.9 Mixed 3.9 3.9 Qtn VG Parent Parent Ext Cross 10 

School age 391 NA 51.5 Mixed 7.0 7.0 Qtn VG Parent Parent Ext Cross 10 

Lobel (2017) 194 EU/UK 50.5 - 9.2 9.2 Qtn VG Child Parent Int, Ext Cross 13 

Manganello (2009) 3128 NA 47.0 Low 3.0 3.0 Qtn TV Parent Parent Ext Cross 10 

Martin (2012) 842 NA 53.0 Low 2.5 5.0 Qtn TV Parent Parent Int, Ext Long 11 

Martins (2012) 525 NA 46.3 Mixed 7.8 7.8 Qtn TV Child Child Ext Cross 10 

McNeill (2019) 156 AUS/NZ 60.5 Mixed 4.2 5.2 Qtn Mix Parent Teacher Int, Ext Long 12 

Miller (2006) 170 NA 61.8 Mid/Hi 4.3 4.3 Qtn TV Parent Teacher Ext Cross 11 

Miller (2012) 150 NA 49.3 Low 3.6 3.6 Qtn TV Parent Parent Ext Cross 10 

Mistry (2007) 528 NA 45.5 Mixed 4.0 5.5 Qtn TV Parent Parent Int, Ext Long 10 

Moyer (2008) 104 NA 53.3 - 10.5 10.5 Qtn VG Child Child Ext Cross 9 

Mundy (2017) 876 AUS/NZ 45.76 Mixed 9.0 9.0 Qtn Mix Parent Parent Int, Ext Cross 9 

Nikkelen (2015) 865 EU/UK 48.0 Mixed 5.4 5.4 Qtn TV Parent Parent Ext Cross 10 

Obel (2004) 76 EU/UK 50.0 - 3.5 10.5 Qtn TV Parent Combo Ext Long 10 

Özmert (2002) 689 EU/UK 49.8 Mixed 8.0 8.0 Qtn TV Parent Parent Int, Ext Cross 9 

Parkes (2013) 1104 EU/UK 48.9 Mixed 5.0 7.0 Qtn Mix Parent Parent Int, Ext Long 12 

Paulus (2018) 1267 EU/UK 49.9 Mixed 5.8 5.8 Qtn VG Parent Parent Ext Cross 9 

Peralta (2018) 443 EU/UK 51.2 Mixed 4.4 7.0 Qtn TV Parent Parent Ext Long 13 

Poulain (2018) 537 EU/UK 52.0 Mid/Hi 3.8 4.8 Qtn Mix Parent Parent Int, Ext Long 12 

Reynolds (1978) 108 NA 49.0 Mid/Hi 8.5 8.5 Obs Rep TV Child Combo Ext Cross 9 

Rosen (2014) 676 NA 51.0 - 8.3 8.3 Qtn Mix Parent Parent Int, Ext Cross 9 

Sanders (2016)              

Older children 200 NA 55.0 Mixed 10.0 10.0 Qtn Mix Parent Parent Int, Ext Cross 10 

Younger children 210 NA 52.0 Mixed 5.0 5.0 Qtn Mix Parent Parent Int, Ext Cross 10 

Schaefer (1991) 60 NA 78.7 - 7.6 7.6 Dx TV Parent Clin/Coder Ext Cross 8 
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Schmiedeler (2014) 494 EU/UK 53.0 Mixed 4.4 7.9 Qtn TV Parent Combo Ext Long 13 

Séguin (2016) 50 NA 51.9 - 3.8 3.8 Qtn TV Parent Parent Int, Ext Cross 9 

Sheehan (1983)              

Cohort 1 106 AUS/NZ 51.0 Mid/Hi 6.1 6.1 Qtn TV Child Peers Ext Long 11 

Cohort 2 120 AUS/NZ 52.5 Mid/Hi 8.2 8.2 Qtn TV Child Peers Ext Long 11 

Shmukler (1981) 81 Africa 55.5 Mid/Hi 3.8 4.3 Obs Rep TV Parent Clin/Coder Ext Long 11 

Stevens (2006)              

Cohort 1 2500 NA 50.0 - 5.0 6.0 Qtn TV Parent Combo Ext Long 14 

Cohort 2 2500 NA 50.0 - 5.0 6.0 Qtn TV Parent Combo Ext Long 14 

Sugawara (2015) 746 Asia 52.9 Mixed 2.5 5.0 Qtn TV Parent Parent Ext Long 10 

Swing (2010) 1323 NA 47.0 - 9.6 10.7 Qtn Mix Combo Teacher Ext Long 10 

Tamana (2019) 2427 NA 52.3 Mid/Hi 5.0 5.0 Qtn Mix Parent Parent Int, Ext Cross 9 

Tansriratanawong (2017) 118 Asia 51.7 Mid/Hi 4.1 4.1 Qtn Mix Parent Parent Int, Ext Cross 9 

Teramoto (2005) 670 Asia 50.0 Mixed 3.5 3.5 Qtn TV Parent Parent Int, Ext Cross 9 

Tomopoulos (2007) 75 NA 50.0 - 1.8 2.8 Qtn Mix Parent Parent Ext Long 12 

Verlinden (2012) 3309 EU/UK 48.4 Mixed 2.0 3.0 Qtn TV Parent Parent Ext Long 11 

Viemerö (1992) 391 EU/UK 46.8 - 9.5 9.5 Qtn TV Child Peers Ext Cross 7 

Wimbarti (2002) 58 Asia 56.9 Mid/Hi 5.3 5.3 Obs Rep TV Parent Clin/Coder Ext Cross 8 

Woodfield (1987) 112 NA 46.4 - 9.4 9.4 Qtn TV Parent Teacher Ext Cross 7 

Wu (2016) 2956 NA 49.2 Mixed 10.5 10.5 Qtn Mix Parent Child Int, Ext Cross 9 

Wu (2017) 8900 Asia 52.9 Mixed 4.4 4.4 Qtn Mix Parent Parent Int, Ext Cross 8 

Yousef (2014) 197 ME 66.0 Mixed 8.7 8.7 Qtn Mix Combo Parent Int, Ext Cross 7 

Zimmerman (2005) 1266 NA 51.3 Mixed 4.0 9.2 Qtn TV Parent Parent Ext Long 11 

Zimmerman (2007) 933 NA 50.0 - 3.2 8.2 Qtn TV Parent Parent Ext Long 12 



 

   
 

62 

Table 4  

Moderator Analyses for the Associations Between Screen Time and Externalizing Problems 

Categorical Moderators k r 95% CI Q Contrast p 

Externalizing Type    8.35 .004 

Aggression 21 .17*** .13, .20   

Attention/Hyperactivity 19 .09*** .06, .13   

Socioeconomic Status    2.95 .229 

Low  3 .13*** .05, .20   

Mid/High 12 .13*** .08, .19   

Mixed 31 .09*** .06, .11   

Study Design    1.59 .208 

Cross-sectional 42 .13*** .10, .15   

Longitudinal 30 .10*** .08, .13   

Screen Time Measure Method    5.29 .071 

Activity Log 8 .15*** .09, .20   

Interview 6 .18*** .11, .25   

Questionnaire 58 .11*** .09, .13   

Screen Time Informant    9.61 .002 

Child 17 .17*** .13, .21   

Parent 53 .10*** .09, .12   

Externalizing Measure Method    8.56 .014 

Diagnosis/Structured Interview 4 .16*** .08, .23   

Observer Report 8 .20*** .14, .26   

Questionnaire 60 .11*** .09, .13   

Externalizing Informant    20.24 .001 

Child 3 .10* .01, .18   

Clinician/Coder 4 .29*** .18 .39   

Peers 8 .20*** .14, .26   

Teacher 6 .12*** .06, .18   

Combination 8 .09** .04, .14   

Parent 43 .10*** .08, .13   

Continuous Moderators k b SE z Score p 

% Male 72 .012 .003 4.85 <.001 

Age at Screen Assessment 72 .001 .0003 2.05 .041 

Age at Externalizing Assessment 72 .0003 .0003 0.94 .348 

Publication Year 72 -.003 .001 -3.19 .001 

Study Quality 72 -.014 .005 -2.96 .003 
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Table 5  

Moderator Analyses for the Association Between Screen Time and Internalizing Problems 

Categorical Moderators k r 95% CI Q Contrast p 

Study Design    1.41 .235 

Cross-Sectional 18 .09*** .05, .13   

Longitudinal 8 .05 -.002, .11   

Socioeconomic Status    1.30 .255 

Mid/High 5 .02 -.08, .12   

Mixed 16 .08*** .04, .12   

Screen Time Informant    7.82 .005 

Child 3 .17*** .097, .23   

Parent 22 .06*** .04, .086   

Continuous Moderators k b SE z Score p 

% Male 26 .008 .004 1.79 .074 

Age at Screen Assessment 26 .0003 .001 0.62 .536 

Age at Internalizing Assessment 26 .0001 .001 0.11 .880 

Publication Year 26 -.0003 .004 -0.08 .934 

Study Quality 26 -.005 .009 -0.53 .595 

Note. * p < .05; ** p < .01; *** p < .001. Moderators with too few cells (i.e., < 3 studies for one or more 

categories) included specific internalizing type, screen time measurement method, internalizing 

measurement method, and internalizing problems informant.  
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Figure 1. PRISMA flow diagram  
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Figure 2. Screen Time and Externalizing Problems Meta-Analysis Forest Plot  
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Figure 3. Funnel Plot Depicting Standard Error by Fisher’s Z of Included Studies in Meta-

Analysis of Screen Time and Externalizing Problems. 

Legend: The funnel plot is a measure of study size (y-axis) as a function of effect size (x 

axis). Observed studies are indicated by white circles, while dark circles indicate their imputed 

counterparts when asymmetry is detected. The middle vertical line is the mean prevalence 

estimate, and the contour lines (to its left and right) represent the region within which 95% of 

observed studies should lie in the absence of publication bias. The white diamond represents the 

observed mean effect size, and the black diamond represents the adjusted mean effect size (in the 

event of asymmetry). Studies with large sample sizes appear toward the top of the graph, and 

tend to cluster near the mean effect size, whereas studies with smaller sample sizes appear to the 

bottom-middle right of the graph. Due to the tendency to have more sampling variation in effect 

size estimates in studies with smaller sample sizes, these studies will be dispersed across a range 

of values (bottom-middle right of plot).  
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Figure 4. Screen Time and Internalizing Problems Meta-Analysis Forest Plot 
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Figure 5. Funnel Plot Depicting Standard Error by Fisher’s Z of Included Studies in Meta-

Analysis of Screen Time and Internalizing Problems 

Legend: The funnel plot is a measure of study size (y-axis) as a function of effect size (x axis). 

Observed studies are indicated by white circles, while dark circles indicate their imputed 

counterparts when asymmetry is detected. The middle vertical line is the mean prevalence 

estimate, and the contour lines (to its left and right) represent the region within which 95% of 

observed studies should lie in the absence of publication bias. The white diamond represents the 

observed mean effect size, and the black diamond represents the adjusted mean effect size (in the 

event of asymmetry). Studies with large sample sizes appear toward the top of the graph, and tend 

to cluster near the mean effect size, whereas studies with smaller sample sizes appear to the 

bottom-middle right of the graph. Due to the tendency to have more sampling variation in effect 

size estimates in studies with smaller sample sizes, these studies will be dispersed across a range 

of values (bottom-middle right of plot). 
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