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Abstract

A systematic review and a meta-analysis were
carried out to evaluate the type of methodological
design of the existing research and to analyze the
relationship between screen use and children self-
regulation through a statistical analysis of r
coefficients. Studies published between 2011 and
2021 that delve into the contribution of
technological devices to the self-regulation of
typically developing infants were considered.
Twenty different associations were found in studies
conducted with a total of 13408 children (0-12-year-
old). Results showed that most of the studies were
of parental reports, and the longer the time of
screen exposure, the lower the scores on the self-
regulation behavioral and psychometric tests
(screen time, n = 20; r = -0.18, 95% CI, —0.26 to
-0.09), with high levels of interstudy heterogeneity.
These findings show that it is necessary to include
research from other countries and further analyze
possible moderators.
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In recent years, the use of electronic media by
children has increased in many countries
(Bergmann et al., 2022; Coyne et al., 2021;
Melamud & Waisman, 2019). It was found not only
that time spent using and engaging in different
screens has increased in all stages of
development, but also evidence of negative
associations with socioeconomic status (SES) and
positive associations with child age, caregiver
screen time, and parents positive attitudes towards

children’s screen time (Bergmann et al., 2022;
Instituto Nacional de Estadisticas y Censos, 2021;
Supanitayanon et al., 2020).

Children start using digital media devices early
in life, as the average time of television (TV) use in
infants under three is in general one hour or more
(Gago Galvagno et al., 2022; Madigan et al., 2020;
Simaes et al., 2022), two and a half hours in
preschoolers (Rideout & Robb, 2020; Susilowati et
al., 2021), and more than three hours in primary
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school children (Rideout & Robb, 2020; Seguin et
al., 2021). All of this exceeds the suggestions of
pediatric associations for these age ranges: a) no
screen exposure before 18 months, b) no more
than one hour of high-quality programming per
day, with parental co-view if possible, between
ages 2 and 5, and c) screen exposure with
consistent limits on the quantity and quality of
exposure in children older than 6 years (American
Academy of Pediatrics, 2020; Seguin et al., 2021;
Sociedade Brasileira de Pediatria, 2016). The
American Academy of Pediatrics (2020) stopped
advising against use of screens, and instead,
suggested focusing on the child, the context, and
the content (the three Cs), in order to promote
responsible use.

In this sense, in recent years the term
persuasive technologies has been used to account
for an interdisciplinary field of research that aims
to persuade the population to generate healthy
behaviors for commercial purposes (Matthews et
al., 2016). However, persuasion can bring about
ethical dilemmas and can result in an irresponsible
and excessive use of electronic devices (Hunter,
2018; Sullivan & Reiner, 2019). Furthermore, the
principles of partial reinforcement, positive
reinforcement, extrinsic motivators, and aesthetic
design can lead to users of different ages to
technology addiction behaviors (Baumeister et al.,
2019; Mackinnon & Shade, 2020).

Despite the fact that the promotion of digital
technology in children can prepare them for the
future, it is necessary to highlight that the use of
these devices earlier in life exposes them to
content that may not be suitable nor appropriate
for their age, such as commercial advertising or
even violent or pornographic scenes (American
Academy of Pediatrics, 2020; Melamud &
Waisman, 2019). Additionally, there are several
investigations demonstrating negative effects on
cognitive development during infancy (Gago
Galvagno et al., 2020; Supanitayanon et al.,
2020), preschool (Susilowati et al., 2021; Tamana
et al., 2019) and school years (Madigan et al.,
2020; Seguin et al., 2021). For this reason, infant,
preschool and school children’s screen exposure,
independent of the type of content, require high
levels of constant parent involvement (Fisher et
al., 2020; Melamud & Waisman, 2019; Seguin et
al., 2021).

Self-regulation is a complex construct that
involves action, emotion, and cognition regulatory

processes. It also involves both top-down and
bottom-up regulation (Gagne et al., 2021; Nigg,
2017). Within the top-down processes, we find
executive functions (e.g., cognitive flexibility,
working memory and behavioral inhibition) and
cognitive control (Miller & Marcovitch, 2015;
Miyake et al., 2000). Bottom-up processes include
effortful control, emotional regulation, risk-taking,
and impulsivity (Nigg, 2017).

Initially in life, self-regulation is linked to
temperamental characteristics, especially the
effortful control and the propensity to express
negative affectivity, while parents act as external
regulators (de Grandis et al., 2019; Rothbart et al.,
1990). Then, the emergence of voluntary control of
behaviors occurs along with the development of
the alert, orientation, and finally the executive
network at 9 months (Posner & Rothbart, 2007).
The simplest skills of cognitive self-regulation (i.e.,
cognitive flexibility, behavioral inhibition, and
working memory) and emotional self-regulation
(i.e., reactivity) are integrated to form more
complex skills guided by the fact that the
orientation system, language, and theory of mind
(i.e., planning, problem solving, self-soothing, and
information processing) become increasingly
active and purposeful (Crowell, 2021; Vink et al.,
2020). It is clear that due to the complexity of this
construct, its various subdimensions, and the
overlap between them, studies use multiple
measures (e.g., behavioral, neuropsychological,
psychometric, and psychophysiological methods),
which sometimes makes the comparison between
these articles difficult (Gagne et al., 2021; Lin et
al., 2019; Nigg, 2017).

Some authors, who have already investigated
the association between screen exposure and self-
regulation skills in infants, suggest that the
prolonged use of devices could decrease the
opportunities for children to develop autonomous
ways of regulation that allow them to calm down,
displacing them from their significative activities in
their routine (see displacement hypothesis,
Neuman, 1995), generating fewer interactions with
adults, and developing higher levels of passivity
(i.,e., emotional and cognitive regulation;
Chassiakos et al., 2016; Melamud & Waisman,
2019; Radesky & Christakis, 2016).

Other authors suggest the opposite, being that
children with poor self-regulation consume more
media, possibly as a parental coping strategy, to
calm their kid’s fussy behaviors (Chassiakos et al.,
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2016; Melamud & Waisman, 2019; Radesky et al.,
2014). However, the relationship is probably
bidirectional and recursive. Parents might try to
calm more demanding children through screen
exposure, which reduces the amount of enriching
parent-infant interactions and other significant
activities, exposes infants to potentially
inappropriate content, leaves them alone, and
contributes to continued regulatory difficulties,
which in turn predict greater media exposure, and
so on (Radesky et al., 2014).

In 2021, Uzundag et al. (2021) conducted a
systematic review on the association between
screen time and content type with self-regulation
skills in toddlers and preschoolers. They found
that, in most articles, the association between time
of use and self-regulation abilities was negative
but, at later ages, the relationships were
inconsistent. In addition, watching background TV
and adult-directed content were negatively
associated with toddlers and preschool children's
self-regulatory skills, whereas watching fantasy
content negatively predicted children's executive
functions performance. Similar negative results
were obtained by Madigan et al. (2020), in their
meta-analysis on the use of screens and language
development in children between 0 and 12 years
(with small effect sizes), and in the systematic
review carried out by Gago Galvagno et al. (2022)
with infants between 0 and 3 years, highlighting
the importance of the context of use and the
multiple variables present in development.

Regarding empirical studies, most of them
show negative associations between screen
exposure and different regulatory skills, both
cognitive and emotional (e.g., Cho et al., 2018;
Corkin et al., 2021; Gago Galvagno et al., 2020).
However, the relationships differ depending on
age (i.e. general negative and small effect sizes in
young children, and negative or null moderate
results in preschoolers and school-age children),
type of content (i.e., educational and children-
appropriate age content have positive or null
results), type of screen (i.e., background TV has
the more stable negative impact, and personal
computers [PC] shows inconsistent results during
infancy and childhood), presence of parents during
use (i.e., which moderates negative effects at all
ages), and the quality of engagement (Cerniglia et
al., 2021; Coyne et al., 2021; Madigan et al., 2020;
Rosengqvist et al., 2016; Tabullo & Gago Galvagno,
2021; Tamana et al., 2019; Uzundag et al., 2021).

Being that research shows negative or
inconsistent  results regarding  associations
between cognitive variables and electronic devices
during children development, and that the
promotion of self-regulation is essential to predict
skills and later performance, the aim of this study
is to assess the associations between screen
exposure and self-regulation skills in children. To
accomplish this, our specific aims are to evaluate
the type of methodological design, measures and
participants of the articles through a systematic
review, and statistically assess the significance of
the relationship through the analysis of r
coefficients in a meta-analysis. Through the
systematic review, we expect to find that most of
the research measures screen time with parental
reports and considering time use in a typical day.
Regarding the meta-analysis, the hypothesis is
that screen exposure will be negatively associated
with different measures of self-regulation (i.e.,
emotional and cognitive). The findings of the
present study will provide and reinforce
information on the current contributions to this
subject, as well as propose future studies that will
allow filling the existing research gaps in the
literature.

Method

Eligibility Criteria

This review was carried out based on the
guidelines proposed by the PRISMA methodology
for reporting systematic reviews and meta-analysis
(Parums, 2021). It implies anticipating the
selection criteria of the studies to be included. We
reviewed research articles carried out between
2011 and 2021 written in English, Portuguese, and
Spanish, with publication status "published". The
search was carried out using selected descriptors
among those proposed by international thesaurus
specialized in Psychology.

The characteristics that the articles had to
meet were: a) being carried out on children with
typical development, b) between 0 and 12 years
old, b) having an associative or explanatory scope
(not descriptive or exploratory), and c) having
screen exposure as an independent variable.
Those articles that worked with the effects of
screen exposure during the prenatal period were
excluded. There were no exclusion criteria
regarding caregiver characteristics and
instruments used to measure self-regulation (e.g.
psychometric, neuropsychological, or behavioral



Lee, F. et al. / RACC, 2024, Vol. 16, N°2, 1-13

analysis).
Information sources

Psycinfo, Scopus, and EBSCO databases
were used, using the combination of the following
keywords in English, Portuguese, and Spanish
(text word and/or term included in the thesaurus)
(“screen” OR “media exposure” OR “electronic
media” OR “cell phone” OR “TV” OR *“tablet” OR
‘home environment”) AND (“self-regulation” OR
"emotion regulation” OR "negative affect” OR
"impulsivity" OR "risk-taking" OR "self-control" OR
"cognitive control" OR "executive functions" OR
"inhibitory control* OR "effortful control®) AND
("infants" OR "toddlers" OR “early childhood” OR
“children” OR “preschool children”).

Data analysis

First, the title, abstract, and keywords of the
articles were analyzed. Words in these sections of
the articles were coded. In the case that the three
inclusion criteria were not met, or that the reading
of the title, abstract, and keywords were not
sufficient, the introduction and method of the
article were read to analyze if it met the
requirements of the systematic review.

Four independent investigators conducted the
search. If inconsistencies in the search or analysis
of a particular article were found (i.e., between
authors criteria, mixed designs, longitudinal data
among childhood and adolescence, children
characteristics), it was analyzed (i.e., materials
and methods, participants characteristics, and
data analysis). If the articles could not be
accessed directly, their authors were contacted
through specialized social science networks (i.e.,
ResearchGate and Academia) or by email. If there
were multiple studies based on the same data set,
we selected the study with the largest sample size,
readily available statistics, and better psychometric
properties. If a single study assessed screen time
and, for example, background TV, both effect
sizes were extracted and examined in separate
meta-analyses. If more than one measure of
regulation was provided (e.g. self-regulation and
negative affect), the most global assessment of
child regulation was selected. If the study did not
have a global assessment of these abilities, both
effect sizes (e.g., executive functions and
emotional regulation) were extracted. If regulation
was assessed at multiple time points, we selected
the first one to capture the earlier developed skills.
When cross-sectional and longitudinal correlations
were provided, we selected the temporally most

distant effect size (Madigan et al., 2020; Parums,
2021).

For meta-analysis, the MAJOR module of
Jamovi R was used to estimate pooled effect
sizes. Pooled effect sizes are represented as
correlations (r) with 95% CI. Funder and Ozer
(2019) suggest that correlation coefficients of .1,
.2, and .3 are indicative of small, medium, and
large effect sizes, respectively. The random effects
model with the restricted maximum likelihood
method was used to estimate the variance
between studies in all the measures extracted.
Outlier detection was examined through visual
inspection of box plots. To assess heterogeneity of
effect sizes, the Q and I° statistics were used.
Moderators were not analyzed because the 1> was
greater than 50% and because of the scarcity of
available studies (Huedo-Medina et al., 2006). To
detect publication bias, we used Egger's test and
an examination of funnel and forest plots.

Results

The initial search returned 536 articles on
Psycinfo, 218 on EBSCO, and 427 on Scopus, of
which 15 studies (with 20 different outcomes,
13408 participants) met all the above-mentioned
criteria (Figure 1). It was not necessary to contact
any author to request the article. No outliers were
found using box plots.

We summarized the main results of each of
the studies (Table 1). The variables that were
considered were related to the article’s general
information, authors’ characteristics, sample
characteristics, measured variables, instruments,
and results.

Of the 15 research studies reviewed, 26.67%
(n = 4) belonged to Europe, another equivalent
was of Asian origin (n = 4), 20.00% (n = 3) came
from Latin-American countries, another same
percentage (n = 3) from North America, and the
remaining study was conducted in Oceania
(6.60%, n = 1). In turn, most papers were
published in English between 2020 and 2021,
except two of them (Cho et al. al 2018;
Rosenqvist et al., 2016).

The 53.33% (n = 8) of studies worked with a
sample of children under 3 years of age or the
equivalent of 36 months, while 33.33% (n = 5)
studied children between 3 and 6 years of age,
and the remaining 13.33% ranged from 7 to 12
years (n = 2).
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Figure 1.

PRISMA flow diagram of the study selection process
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Table 1.

Summary of the main characteristics of the review studies

Study Sample

Measures

Results

Cerniglia et al.

n = 651 children aged 4. No mean,
(2021)

standard deviation and gender

Italy information was reported.

Teacher reports of dysregulation
and screen time on a typical day.

Dysregulation was positively
related to screen time.

n = 187 children aged 4 years. No
mean, standard deviation and
gender information was reported.

Cho et al. (2018)

Korea

Parental reports of self-regulation
and screen time on a typical day.

Self-regulation was negatively
related to screen time.
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Clifford et al.
(2020)

United States

n =547 (M = 8.45 years, SD =0.61,
female = 270).

Parental reports of effortful
control effortful and type of
activities in a variety of screen
media.

Effortful control was negatively
related to screen time.

Corkin et al.
(2021)

United States

n = 3787 children aged 54 months.
No mean, standard deviation and
gender information was reported.

No relationship between hot
executive functions and screen
time. Cool executive function
was negative related to screen
time.

Behavioral tasks of hot and cool
executive functions. Parental
reports of screen time on a
typical day.

Coyne et al.
(2021)

United States

n =269 (M = 29.58 months, SD =
3.83, female = 132).

Parental reports of negative
affect and problematic media
use.

Negative affect was positively
related to problematic media

de Lucena
Martins et al.
(2020)

Brazil

n=42 (M =3.91 years, SD =0.77,
female = 18).

Behavioral computerized task of

executive functions and parent

reports of screen time in a typical
day.

Executive function was
negatively related to screen
time.

Gago Galvagno
et al. (2020)

Argentina

n=75 (M =20.97 months, SD =
2.40). No gender information was
reported.

Behavioral tasks of inhibitory
control. Parental reports of TV,
cell phone, and PC in a typical

day.

Inhibitory control was negatively
related to TV, cell phone and
PC.

Gordon-Hacker &
Gueron-Sela
(2020)

Israel

n =207 (M =17.71 months, SD =
0.83; female = 85).

Parental reports of negative
emotionality and screen time on a
typical day.

Negative affect was positively
related to screen time.

Hu et al. (2020)
United States

n =579 (M =5.08 years, SD =0.42),
female = 288).

Executive function was
negatively related to screen
time.

Behavioral task of executive
functions and parent reports of
screen time in a typical day.

Lin et al. (2020)

Taiwan

n =161 (M = 25.63 months, SD =
5.35). No gender information was

Parental reports of emotional
dysregulation and screen time in

Emotion dysregulation was
positively related to screen

reported. a typical day. time.
Lopez-Gil et al. _ ) ]
(2020) n=1561 (M =9.7 years, SD =1.2, Parental reports of self-regulation  Self-regulation was negatively
Chil female = 500). and screen time on a typical day. related to screen time.
ile

Lui et al. (2021)
United Kingdom

n = 163 infants of 10 months (M =
305 days, SD = 6.63).

Parental reports of regulation and
screen time on a typical day.

No relationship between
regulation and screen time.

McHarg et al.
(2020)

United Kingdom

n =163 (M = 36.24 months, SD =
1.09). No gender information was
reported.

Behavioral tasks of executive
functions and parent reports of
screen time in a typical day.

No relationship between
executive functions and screen
time.

Rosenqvist et al.
(2016)

Finland

n =381 (M = 8.43 years, SD = 2.30).
No gender information was reported.

Executive function was
negatively related to TV.
Executive function was
positively related to PC.

Behavioral tasks of executive
functions. Parental reports of PC
and TV use in a typical day.

Shin et al. (2021)
United States

n =296 (M = 28.0 months, SD =5.3,
female = 125).

Parental reports of negative
affect, effortful control, and
frequency and type of activities in
a variety of screen media.

No relationship between
effortful control and screen
time. Negative affect was
positive related to screen time.

Note. M: mean. SD: standard deviation.
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Regarding the independent variable identified
in each article, it is necessary to highlight that
most of the investigations, 86.60% (n = 13)
considered the use of any technological screen as
an electronic device (e.g., TV, cell phone, PC,
game consoles, smart tablets) while the rest (n =
2) were publications that studied the interaction
with a single device, (i.e., TV or smart devices with
internet access). On the other hand, a high
percentage of the articles (86.60%, n = 13) did not
discriminate the reasons for their use, that is, if the
interaction with the screen was for educational,
recreational, game and/or leisure purposes, except
for the 13.33% (n = 2) of studies, in which this was
specified.

The following independent variables were
measured: time watching TV (13.33%, n = 2), time
using the PC (13.33%, n = 2), screen exposure
(66.67%, n = 10), problematic screen exposure
(6.67%, n = 1), cell phone use time (6.67%, n = 1),
touchscreen exposure (6.67%, n = 1) and use of
media to regulate distress (6.67%, n = 1). Only
Gago Galvagno et al. (2020) measured executive
functions and emotional regulation simultaneously
as a dependent variable (6.67%, n = 1).

It should be noted that 60.00% (n = 9) did not
report screen exposure in terms of hours, while the
remaining 40.00% (n = 6) did. Most reported a
range of use of 1 to 3 hours per day (33.33%, n =
5), while one (6.67%, n = 1) reported 3.5 hours.

Regarding the dependent variables, the
following were measured: executive functions
(40.00%, n = 6), effortful control (20.00%, n = 3),
negative affect (6.67%, n = 1), self-regulation
(13.33%, n = 2), emotional regulation (13.33%, n =
2), negative emotionality (6.67%, n = 1), regulation
(6.67%, n = 1), and emotional behavior (6.67%, n
=1).

Reports as a unique measure were used in
46.67% (n = 7) of the publications. These came
from parents (26.67%, n = 4), children (13.33%, n
= 2) and/or teachers (6.67%, n = 1). On the other
hand, 53.33% (n = 8) of the articles performed
behavioral tasks for the dependent variable,
together with the reports for screen exposure. The
latter were collected by the researchers (53.33%,
n = 8), except for one of the studies that also
added a parental report (6.67%, n = 1). In addition,
only 20.00% (n = 3) of the reviewed papers
consisted of longitudinal studies.

Regarding meta-analytic results, most studies
presented negative associations between screen

exposure and self-regulation (85.00%, n = 17), and
only a minority showed non-significant positive
effects (15.00%, n = 3, toddlers less than 3 years
old). The studies showed a significant and
negative combined effect size r = -0.18 (95% ClI,
-0.26 to —0.09) (Figure 2).

Thus, a greater amount of screen exposure
was associated with lower child self-regulation.
Inspection of the funnel plot revealed asymmetry
(Figure 3) and suggested that studies with smaller
sample sizes had more extreme effect sizes.
Egger's linear regression test for asymmetry did
not suggest publication bias (t = .216, p = .829).

Finally, Fail-Safe N showed that 1970,000
missing studies are needed for the result of this
meta-analysis to be non-significant (p < .001).
There was evidence of significant heterogeneity
between studies for effect sizes (QB = 273.52, p <
0.001, 12 = 095.26). The high heterogeneity
indicates that the effects described by the different
studies are very diverse, so the overall coefficient
is not reliable, and the results are not
generalizable. The scarcity of available studies
does not allow the analysis of other variables as
possible moderators, such as age, the measures
used or publication year. On the other hand, the
literature suggests that in meta-analyses carried
out with few studies, the |2 statistic tends to
underestimate heterogeneity (e.g., Von Hippel,
2015), so it is recommended to interpret it from the
95% confidence interval and not to estimate it.

Discussion

The general aim of the present systematic
review and meta-analysis was to assess the
associations between screen exposure and
children self-regulation. To accomplish that, our
specific aims were to evaluate the type of
methodological design, measures, and participants
of the articles through a systematic review, and
statistically assess the significance of the
relationship through the analysis of r coefficients in
a meta-analysis. Regarding the results of the
systematic review, most of the studies were non-
experimental designs with parental reports, and
behavioral and psychometric measures. The meta-
analysis showed that the relationship between
screen exposure and self-regulation was negative.
That is, the more time children spend in front of
screens, the lower their ability to self-regulate their
actions, emotions, and cognition, and viceversa.
Only a minority (not
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Figure 2.

Forest plots of effect sizes for each study included in the meta-analyses on the amount of screen use and children

self-regulation
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significant and approached 0) of the studies found
non-positive relationships between these two
variables, specifically articles that worked with
toddlers under 3 years.

Therefore, we can conclude that, at least
according to the literature here analyzed, the
direction of the relationship between screen time
exposure and self-regulation is negative, with a

small effect size and high levels of heterogeneity
between studies. The small effect size, on one
hand, could be due to the multifactorial construct,
where the use of screens and technology only
represent a single predictor in child development
(Frick et al., 2017; Madigan et al., 2020). Likewise,
since other studies found that the type of screen is
differentially associated to children's cognitive
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abilities (Madigan et al., 2020; Supanitayanon et
al.,, 2020; Tabullo & Gago Galvagno, 2021;
Uzundag et al., 2021), the low effect size obtained
may also be due to the different types of screens
that were taken as variables in the analyzed
studies.

In addition, the negative associations could be
explained by the fact that adults provide the
screens to calm children, thus reducing
opportunities for them to develop self-regulation
skills (Chassiakos et al., 2016; Melamud &
Waisman, 2019). On the other hand, in general,
screens are usually used without the presence of
adults or with content not appropriate for the age,
which is why this could make children carry out
passive activities without any type of significant
engagement with other adults (Lui et al., 2021;
Madigan et al., 2020). Another interpretation could
be that a higher use of screens is associated with
neglectful parenting styles and lower SES
(Bergmann et al., 2022; Supanitayanon et al.,
2020), which in turn is related to lower levels of
self-regulation in children (de Grandis et al., 2019;
Gago Galvagno et al., 2021).

Also, it is necessary to highlight that, in all
studies, data regarding screen exposure was
obtained through parental reports, created or
adapted by researchers, as found in previous
reviews in this topic (Gago Galvagno et al., 2022;
Madigan et al.,, 2020; Uzundag et al., 2021),
although in specific cases these were completed
by teachers or even by the children themselves. In
turn, the dependent variable was evaluated
through behavioral tasks or psychometric tests.
But even in the use of the same type of measures,
disparity was found in the way in which the
constructs were defined and evaluated, as Nigg
(2017) proposed in a theoretical revision about
self-regulation. This increased the heterogeneity
between studies, making it difficult to analyze
moderation effects. Similarly, other studies have
found that the lack of variable control leads to
inconsistencies in the results (Clifford et al., 2020;
Madigan et al., 2020; Tabullo & Gago Galvagno,
2021). It is necessary to highlight that the absence
of significant results was observed in three articles
with infants under 3 years of age. This could be
because during the first years of life the intra and
intersubject variance is higher, since there is rapid
development in a short period of time (de Grandis
et al., 2019; Madigan et al., 2020).

Conclusions

Toddlers are increasingly exposed to
electronic media in their daily lives (Picco et al.,
2020; Sociedad Argentina de Pediatria, 2020).
These findings are consistent with other empirical
studies, systematic reviews and meta-analyses
where there are prevalence of parent reports and
non-experimental designs, and significant negative
associations with small effect sizes were found
between screen exposure and other cognitive
abilities in children (Cerniglia et al., 2021; Gago
Galvano et al., 2022; Madigan et al., 2020; Tabullo
& Gago Galvagno, 2021; Uzundag et al., 2021).

Limitations

The inconsistencies in the results of this study
may be due to the lack of control of other related
variables that could be exerting effects and that
require further research, such as the type of
content to which infants are exposed, the type of
devices and their uses (e.g., general videos, video
games, music, interactive applications), the quality
of engagement during media use, SES variables,
among others (Clifford et al., 2020; Madigan et al.,
2020; Tabullo & Gago Galvagno, 2021).
Furthermore, in all the included studies, the type of
instruments were parental reports (for screen
exposure), behavioral tasks and psychometric
tests (for self-regulation), and the measured
indicator was exposure in terms of hours, which
introduces potential bias and underreporting (Yuan
et al., 2019). The same goes for measures of self-
regulation, where most studies have different ways
of operationalization, which can also increase the
variation between studies.

Regarding the methodology, none of the
reviewed studies used probabilistic sampling. In
addition, most of the research was carried out with
infants under 36 months and their mothers.
Furthermore, there were few longitudinal studies,
and another limitation was that the researchers
could not control some variables. The statistics
that were used were correlations or associations.
In that sense, none of these analyses should be
considered strictly causal.

Another limitation is that only journal articles
were evaluated, excluding publications in other
types of formats (books, book chapters,
conferences, or others). In addition, articles
published in Spanish, English, and Portuguese
were reviewed, which introduces a language bias.
Additionally, the pooled effect sizes are based on
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small sample sizes, which may limit statistical
power. Finally, although we included all of the
studies accumulated to date, most of the studies in
this meta-analysis partially predate the massive
move to wearable devices.

Future directions

First and foremost, future studies in this
subject should contemplate the impact of the
COVID-19 pandemic and other crisis and/or
emergency situations, as the variables regarding
screen exposure and child self-regulation could be

sensitive to any social, political, health and
economic context.
Also, future studies could include the

measurement of variables related to the type of
device used, the type of content consumed, and
the quality of interactions with the adult during
screen exposure. Moreover, device apps that
directly measure screen time could be used to
prevent biases in usage reporting. The same
applies for the variable of self-regulatory skills,

which could be measured through direct
behavioral measures using similar theoretical
frameworks.

Regarding the methodological aspect, it would
be necessary to carry out more longitudinal
studies with larger probabilistic samples and from
different countries. Furthermore, although carrying
out experimental designs is more challenging and
expensive, for  non-experimental  studies,
multivariate studies or structural equation models
could establish predictions about the percentage
of variance that can be explained by each variable,
the types of associations between them, and the
error variances. Studies could also vary regarding
the participant that reports results and its
relationship with the child (e.g., mother, father,
teacher, another adult). Working with these
limitations could improve the comparisons
between studies, and the obtained results would
be more consistent. This would allow identifying
the possible moderators that could help to achieve
a responsible use of the screens, and to improve
child development in regard to these widely and
popularly used devices.
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