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Abstract: Introduction: Digital screen media use has significantly grown in all age groups and at an
increasingly young age, including toddlers, schoolers, and primary school children. Although there is
evidence that excessive early childhood media exposure can lead to several negative developmental
outcomes, no systematic review on Problematic Media Use (PMU) of children under 10 years old have
been provided. The aim of the present systematic review was to identify (i) the main instruments
used to measure children’s PMU across different studies; (ii) the risk and protective factors which
might increase or reduce children’s PMU; and (iii) the negative outcomes associated with children’s
PMU. Methods: This study was conducted following the systematic review guidelines proposed
in the PRISMA statement. A total of 35 studies published between 2012-2022 and with a mean
sample age between 0 and 10 years old were ultimately included in this literature review. Results:
Use of media for more than 2 h a day, male gender, and higher age increased the risk of developing
PMU among children. PMU led to several negative consequences for children’s development and
well-being (e.g., more problematic behaviors, sleep problems, higher depressive symptoms, lower
emotional intelligence, and lower academic achievements). Children who experienced negative
psychological symptoms, a dysfunctional parent—child relationship, and difficulties in school context
were more prone to develop PMU. However, an authoritative parenting style and restrictive parental
mediation reduced the risk of developing PMU among children. Finally, self-report measures
specifically designed to get the younger children’s perspective are still few and not so widely
used. Conclusions: Overall, this research field is still in its infancy and needs further investigation.
Likely, a dysfunctional family system can lead children to experience emotional distress and negative
psychological symptoms, which they try to manage by escaping into the virtual world, thus increasing
the risk of developing PMU. As the children’s PMU is closely affected by the family environment,
future prevention interventions should target both children and their parents to improve their
self-regulatory and mentalizing capabilities, as well as parental mediation strategies and general
parenting practices.

Keywords: problematic media use; children; systematic review

1. Introduction

In the last ten years, the percentage of children and adolescents aged 9 to 16 using
digital screens (especially smartphones) to access the Internet has exceeded 80% in around
11 European countries, and daily time spent online has doubled from 1 to more than
2 h [1,2]. The use of digital media devices, especially smartphones and tablets, has also
grown among toddlers, preschoolers, and primary school children aged 0 to 8 [3], with
15% of children having access to their own mobile phone from the age of 3 [4]. Recently,
repeated lockdowns due to the COVID-19 pandemic and the related distance learning
has inevitably affected young individuals’ digital habits, leading to more time spent in
indoor and online activities than before, with serious effects on physical and psychological
health [5,6]. Consequently, from 2020 to date, the number of studies aimed at evaluating the
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prevalence of excessive, problematic, or addictive Internet use across different age groups,
as well as the related negative outcomes, has grown exponentially [7,8].

Over the last two decades, several labels have been used to describe Internet overuse,
such as Internet addiction [9-11], problematic Internet use [12], and pathological Internet
use [13], thus reflecting the lack of scientific consensus on how this phenomenon should be
theoretically defined, operationalized, and measured [14,15]. Indeed, only Internet Gaming
Disorder has been included in Section III of the 5th edition of Diagnostic and Statistical
Manual of Mental Disorder (DSM-5) among the conditions requiring further investigation
and clinical-empirical research [16]. More recently, the World Health Organization [17]
introduced Gaming Disorder in the 11th Revision of the International Classification of
Diseases (ICD-11). On the contrary, Internet Addiction Disorder (IAD) has not yet been
included in any diagnostic manual of mental disorders.

Although media device use has become increasingly widespread across all age groups
and even among younger children, most theoretical and empirical studies on problematic
online behaviors, such as Internet addiction [18-21], problematic Internet use [12,22-24],
problematic gaming [25,26], gaming addiction (GA) [27,28], problematic smartphone
use [29], and problematic social media use [30] have especially focused on adolescents,
young adults, and adults, highlighting that both individual (e.g., male gender, psychopatho-
logical symptoms, and personality traits) and contextual factors (e.g., family relationship
quality, and peer support) can increase or reduce the risk of developing problematic Internet
use [31,32].

On the contrary, only a few studies have explored children’s Problematic Media
Use (PMU) [33,34] although researchers and pediatricians have warned about the risks
associated with children’s digital media overexposure [35] and shown that early childhood
media exposure for a long period may be associated with several negative developmental
outcomes, including decreased social and emotional skills [36,37], poor self-regulation
abilities [38—40], increased attention problems [41,42], sleep problems [43], aggressive
behaviors [44,45], and academic difficulties [46]. Therefore, greater attention to PMU
in childhood is needed because it may help to identify differences related to specific
population (e.g., between children and adolescents) [47], patterns of maladaptive media
use preventively and reduce the risk of developing more severe Internet-based addictive
behaviors during adolescence and adulthood.

The present study refers to PMU in childhood defining it as excessive use of different
screen media devices (e.g., computer, videogames, smartphone, tablet, and television)
that interferes with children’s social, behavioral, or academic “functioning” [34,48]. Ac-
cording to Domoff et al. [34], users’ impaired functioning is critical in distinguishing
normal/excessive use from a problematic level of media use. Indeed, an excessive amount
of time spent using media should not be confused with PMU [34], since there are no con-
vincing results proving that screen time alone directly compromises children’s psychosocial
functioning and development [49].

To date, the Interactional Theory of Childhood Problematic Media Use (IT-CPU) [34]
represents the only theoretical framework specifically designed to investigate the main
risk and protective factors, the underlying psychological processes, and the contextual
factors involved in children’s PMU etiology and maintenance. According to the IT-CPU,
distal factors (e.g., socioeconomic status, household dysfunction, and digital environment),
proximal factors (e.g., general and media-related parenting practices, child behaviors, and
peer access to technology) and maintaining factors (e.g., dyadic parent—child relationship,
the child’s media use purposes, and peer influence to engage online together) jointly
influence the development of PMU in childhood and increase the likelihood of developing
a more severe PMU later.

In summary, most studies and literature reviews have explored adolescents’” and
young adults’ PMU [20,26,31,50]. Although there have been some literature reviews which
analyzed problematic smartphone use [51] or Internet Gaming Disorder [52] in both chil-
dren and adolescents, they focused only on children with an average age of more than
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10 years old. Conversely, few empirical and theoretical studies, and no systematic literature
review, have been conducted on PMU among children under the age of 10, because PMU in
childhood has gained attention only recently and is still in its infancy [33,34]. Consequently,
a wide perspective on the prevalence, manifestation, risk and protective factors linked to
children’s PMU is needed urgently, as part of current research has shown that the COVID-
19 pandemic has led to an increased use of digital devices in all age groups, and probably
also to the possibility of developing risky, problematic, or addictive media use [7,8,53,54],
although unanimous consensus has not yet been reached on this point [55]. Therefore, the
aim of this systematic review of the studies published in the last 10 years from 2012 to 2022
is to identify risk and protective factors both at individual and contextual levels that might
increase or reduce the risk of developing PMU among children aged 0-10 years, as well
as the main instruments used to measure children’s PMU. Specifically, the purpose of this
review is to answer the following research questions:

1.  What individual and contextual risk factors increase PMU among children?

2. What individual and contextual protective factors decrease PMU among children?
3. What negative outcomes are associated with children’s PMU?

4. What are the main screening instruments used to measure PMU among children?

Finally, these findings might be useful to direct future research in this field, as well as
to implement programs to prevent maladaptive media use and to promote more functional
and healthy media use among children.

2. Methods

This systematic review followed the Preferred Reporting Items for Systematic reviews
and Meta-Analyses (PRISMA) [56].

2.1. Eligibility Criteria

The inclusion criteria for the present review were (i) studies containing quantitative
empirical data; (ii) studies published in the last ten years, from 2012 to 2022; (iii) studies
providing a full-text article published in English or Italian; (iv) studies with mean sample
age between 0 and 10 years; and (v) studies concerning problematic or addictive web-
mediated behaviors. Studies that did not meet all the eligibility criteria were excluded.

2.2. Search Procedures and Study Selection

The literature search was performed in November 2022 across the following electronic
databases: Scopus, Web of Science, PsycInfo, Scholar, and PubMed. The following com-
binations of keywords were entered: “(primary school child* OR preschool child*) AND
(problematic internet use* OR problematic gaming use* OR problematic smartphone use*
OR problematic media use*)”. The search strategy was represented by a flow diagram
(Figure 1). Based on the eligibility criteria, the title and abstract of each article was screened
independently by two authors (first and second author) and disagreements were resolved
by a third author (third author). Then, the articles that did not meet the inclusion criteria
and duplicates were excluded.

2.3. Data Extraction and Risk of Biases

Several items of information were extracted, including authors, year of publication,
country of data collection, sample size, sample type (e.g., parents or children), mean age and
age range (if provided), parents’ gender-related differences, type of problematic/addictive
behavior assessed, scales used to measure problematic/addictive behavior, and study
design. All included studies were evaluated for risk of bias with the QualSyst tool for
evaluating quantitative or qualitative studies [57] (Tables S1-S3). Two authors (first and sec-
ond author) independently evaluated the selected studies with the standardized QualSyst
evaluation tool. In case of disagreement, conflicts were resolved by a third author (third
author). The QualSyst tool for quantitative study is a validated generic checklist consisting
of 14 items and assessing the scientific validity of reviewed studies. The QualSyst tool
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evaluated objective (Q1), study design (Q2), subject selection (Q3), subject description (Q4),
intervention (Q5, Q6, and Q7), outcome measures (Q8), sample size (QQ9), analytic methods
(Q10), the estimate of variance (Q11), confounding (Q12), results (Q13), and conclusions
(Q14) by assigning a score according to the degree to which the specific criteria were met
(‘yes’ =2, “partial’ = 1, 'no” = 0). Items not applicable to a particular study design were
marked ‘n/a’. In this review, the three items regarding ‘intervention” were marked as ‘not
applicable’. The final summary score was calculated for each paper by summing the total
score obtained across the 14 items (i.e., (number of ‘yes’ x 2) + (number of ‘partials’ x 1))
and dividing by the total possible score (i.e., 28—(number of “n/a” x 2)). Overall, the total
scores assigned by the first (first author) and the second (second author) reviewer for each
quantitative study ranged between 0.60 and 1.00 (mean: 0.86; standard deviation: 0.09),
and between 0.55 and 1.00 (mean: 0.84; standard deviation: 0.10), respectively. Reviewers
assigned the same total score to 13 articles (37%), while discrepancies for the other 22 stud-
ies ranged between 0.04 and 0.14. Studies were included in the systematic review if their
summary scores scored > 0.55 (55%), which is considered a relatively liberal threshold [57].

Identification of studies via databases

)
c . )
o Records identified from:
E Web of Sclence (n = 5528)
= APA Psyclinfo (n = 3440)
= PubMed (n = 946)
S SCOPUS (n = 171)
S
Records excluded (n = 8529)
v with reasons:
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(n =8705) conference abstracts, scale
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*  Sample’'s mean age > 10 years
A 4 old
Reports screened for relevance:
o (n=176)
=
=
@
o Reports excluded (n = 78)
o L4 ; X
(7] with reasons:
Reports assessed for eligibility . ngplg’??ean age > 10 years
after duplicates removed EE— old (n = 12) : .
titl d abstrach): +  Not provided English or Italian
(title an_ abstract): full-text (n = 6)

(n=113) ¢+ Articles not assessed
problematic
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ne use (n = 31)

+  Not quantitative research (n =
24)
i 1 +»  Not provided access (n = 5)
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2 Studies included in review
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Figure 1. Flow chart of the search strategy and selection procedure.

3. Results

A total of 10,085 papers were identified from the original search process through
electronic databases. Subsequently, 8705 articles were initially screened for only title
and 8529 were excluded as they did not meet the inclusion criteria. After the removal
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of duplicates, 113 full-text articles were screened for title and abstract and assessed for
eligibility. Consequently, 78 full-text articles were excluded as they did not meet the
inclusion criteria. Finally, 35 studies met the initial inclusion criteria and have been included
in the present literature review.

3.1. Characteristics of Selected Studies, Prevalence of Children’s PMU, and the Association with
Time Usage

As shown in Table 1, most of the selected studies have been published very recently.
More specifically, on a total of N = 35 studies, N = 11 studies were published in 2021, N =7
in 2022, N = 6 in 2020, N = 6 in 2018, N = 2 in 2019, N = 2 in 2017, and finally N =1 in
2016. Concerning the country of origin, about half of the selected studies (N = 22) were
carried out in Eastern countries (mainly in South Korea), N = 9 in Western countries (mainly
in the USA), and N = 4 in Middle East countries (only in Turkey). The samples were
mainly composed of children rather than parents and most of the latter were mothers.
The children’s average age ranged from a minimum of 5.95 months [58] to a maximum of
10.05 years [59], and the samples were well gender-balanced. GA was the most explored
online behavior in N = 12 studies, followed by Internet addiction (IA) in N = 7 studies,
Problematic Internet Use (PIU) in N = 5 studies, and Problematic Media Use (PMU) in N =5
studies. Regarding the study design, N = 24 cross-sectional studies and N = 11 longitudinal
studies emerged.

Across studies carried out in Eastern countries, the percentage of children classified
as potential “‘mobile phone users with problems’ or ‘risky media users’ ranged between
20.9% [60] and 22.91% [61]. Moreover, adolescents showed higher PMU as compared to
children. Indeed, the percentage of problematic media users ranged between 3.6% and 6.1%
among children aged between 5-9 years old, and between 7.1% and 11% among children
aged over 10 years old [62,63]. Furthermore, a study conducted on children from Western
countries revealed that 2.5% of boys and 1.4% of girls had PMU, specifically satisfying the
Gaming Disorder criteria [64]. During the COVID-19 pandemic, two studies observed a
low risk of PMU among children [64-66]. In particular, Akozli et al. [66] reported that 9.7%
of the children showed limited PMU symptoms during the COVID-19 pandemic, while
90.3% of the children showed no symptoms. On the contrary, Kroshus et al. [67] highlighted
that 32.6% of children between 6 and 10 years had PMU during the COVID-19 pandemic.

A few studies significantly associated the amount of children’s time spent consuming
media with PMU [68,69]. Children involved in the ‘high-risk group” of PMU [61,69-71]
were found more prone to consume media more than 2 h a day, while those in the ‘no-risk
group’ less than 2 h a day [61,69].

3.2. Main Instruments Used to Measure Children’s PMU

Concerning screening tools aimed at detecting PMU from a parental perspective, the
Problematic Media Use Measure (PMUM) [33] was the most used [58,72,73], followed by
the Korean Scale for Internet Addiction (K-Scale) [61,74,75] which was instead found to be
the most used screening tool to measure PMU from children’s perspective [61,62,70,75-77].
Other employed tools were the Computer Addiction Scale for Children [71,78,79], the
Internet Game Use-Elicited Symptom Screen (IGUESS) [80-82], the Young Diagnostic
Questionnaire for Internet Addiction (YDQ) [10,63,83], and the Chen Internet Addiction
Scale (CIAS) [84-86]. Self-report measures assessing PMU among children with an average
age of 3 and 6 years were mainly completed by parents. On the contrary, in the group with
a mean age of 8 and 10 years, self-report measures were mainly completed by children.

3.3. Contextual Risk Factors Associated with Children’s PMU

3.3.1. The Role of Family Context: Parent-Child Relationship, Mother’s Psychopathology;,
Child Maltreatment, and Conflict Situation

Through the studies reviewed, the family context has been found to play a pivotal role
in increasing the likelihood of children’s involvement in PMU.
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One study showed that dysfunctional parent—child interaction at Time 1 positively
predicted a child’s PMU at Time 3 [58]. Moreover, time spent without parents (for 24 h a
day) was positively associated with higher children’s PMU [61]. Three studies observed
that parents experiencing psychological distress during the COVID-19 pandemic [67]
and maternal depressive symptoms [58,76] significantly affected PMU among children.
More specifically, Holmgren et al. [58] observed that maternal postpartum depression at
Time 1 increased the risk of developing PMU in both children and mothers at Time 3.
According to Oh et al. [76], the mean PMU score was significantly higher among children
with mildly or moderately depressed mothers up to two years after childbirth than among
children with non-depressed mothers. Additionally, children with mildly or moderately
depressed mothers and higher scores on PMU also experienced more internalizing and
externalizing symptoms.

Interestingly, Hsieh et al. [85] showed a significant relationship between post-traumatic
stress disorder (PTSD), types of child maltreatment and child’s PMU. Indeed, five types of
child abuse, such as psychological neglect, physical neglect, paternal and maternal physical
violence, and sexual violence were positively associated with child’s PMU. Finally, parental
marital status (such as divorced, separated, or widowed) [70] and lower family income
level were associated with children’s higher PMU [69,71,83]. However, in contrast to these
results, Abdullah et al. [60] observed that household income level does not significantly
contribute to children’s PMU. Other findings demonstrated that various conflict situations
in the household contributed to increasing children’s PMU. Maternal work—family conflict
was positively associated with children’s PMU, which means that if mothers experienced
higher levels of work—family conflict, then children tended to develop higher PMU [70].
Yang et al. [70] highlighted that maternal parenting style mediated the positive association
between maternal work—family conflict and children’s PMU, whereby maternal-family
conflict contributed to poor maternal parenting, which in turn led to children’s PMU. Jeong
et al. [81] observed that parental marital conflict directly and indirectly increased children’s
PMU one year later, through poor father—child attachment and low child self-esteem.
Specifically, the parental marital conflict led to poor father—child attachment, which in turn
decreased child self-esteem, finally leading to higher PMU symptoms.

3.3.2. The Role of Parenting Style and Parental Media Mediation

Concerning the role of parenting style, three studies showed that authoritarian and
permissive parenting styles were positively associated with PMU [61,70,86]. Specifically,
Lo et al. [87] evidenced that a permissive parenting style significantly moderated the
positive association between children’s worrying and PMU. This means that children’s
worrying, which is the cognitive process aimed at maintaining a high degree of vigilance
about an imminent threat or danger, increases the risk of developing PMU especially when
they experienced a permissive parenting style. Furthermore, male gender significantly
moderated and amplified the negative association between authoritarian parenting and
PMU [86]. In addition, inconsistent parenting practices at Time 1 positively predicted PMU
among children at Time 2 [88].

Regarding parental media mediation practices, Van Petegem et al. [89] highlighted
that parents who adopted restrictive mediation in a more ‘controlling communication
style’ had more negative attitudes towards digital games and perceived more PMU among
their children. In line with these findings, Miltuze et al. [88] found that PMU among
children was predicted by more forbidding access to the Internet and more technical control
(such as using software to block or filtering specific types of content, the amount of time
spent online, and the people that child could encounter online). Interestingly, although
the absolute number of media-related rules was not associated with children’s PMU, a
decline in media-related rules during COVID-19 pandemic as compared to pre-pandemic
periods [67], and fewer rules at home regarding Internet use [88] were associated with
more PMU. Moreover, Yang et al. [90] pointed out that inconsistent maternal mediation
was positively associated with PMU and that this relationship was moderated by two
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specific parent—child conflict resolution tactics, such as physical assault and psychological
aggression. Thus, maternal inconsistent mediation increased the child’s PMU especially
when mothers adopted both these negative conflict resolution tactics. In addition, Eales
et al. [73] revealed that, during the COVID-19 pandemic, parental perceptions of media as
hurting predicted children’s PMU at Time 2.

Coyne et al. [72] observed that media emotion regulation, which is the parents’ ten-
dency to use media to regulate children’s difficult emotions, positively predicted children’s
PMU. Additionally, media emotion regulation mediated the relationship between two
domains of child temperament (i.e., negative affect and surgency) and the child’s PMU.
This means that children with a difficult temperament received media from parents to regu-
late or avoid problematic emotions, which consequently increased the risk of developing
PMU. Moreover, in line with these findings, parents providing mobile devices to settle their
children significantly contributed to child PMU [60].

3.3.3. The Role of School Context

Among the studies reviewed, only two studies [63,91] analyzed the role of school
context in increasing the PMU. In particular, it was observed that lower school connected-
ness [91] and school functioning [63] predicted higher PMU among children.

3.4. Individual Risk Factors Associated with Children’s PMU

Regarding the individual risk factors that could increase PMU among children, early
exposure to mobile devices use [60], higher levels of internalizing and externalizing symp-
toms [92], executive function problems [75], autistic traits, sensation-seeking [91], depres-
sive symptoms [63,82], anxiety [65], emotional dysregulation [68], post-traumatic stress dis-
order symptoms (PTSD) [85], previous high levels of PMU [75,88], pre-pandemic PMU [73],
and ADHD symptoms [64], significantly predicted higher levels of PMU among children.

Regarding the role of age, studies confirmed that children’s PMU significantly in-
creased with higher age and school grade, and from year to year [63,69,71,73,89,93,94].
Particularly, parents of 3-5-year-old children perceived lower levels of PMU than parents
of 6-9-year-old children [89]. In line with this finding, Takahashi et al. [63] noted that the
prevalence of PIU and maladaptive Internet use were higher in junior high school children
than in elementary school children.

Concerning the gender differences, findings revealed that boys more likely showed
PMU than girls [60,61,63-65,67,70,71,79,85,86,88,89,91,93,94]. Interestingly, Takahashi et al.
[63] showed that gender differences in the prevalence of PMU were related to school grades.
Although PMU was higher in 4th and 5th grade boys, this trend was reversed in the 7th
grade, whereby PMU became higher in girls.

Findings from the study of Hsieh et al. [86] showed that children’s psychological symp-
toms were positively associated with PMU and that this relationship was moderated by the
male gender. These findings indicated that children’s mental health significantly increased
the risk of developing PMU and that this effect was amplified among boys. Regarding
the association between internalizing and externalizing symptoms and children’s PMU,
Richard et al. [92] highlighted that higher initial levels of these symptoms in childhood
significantly predicted PMU six years later in adolescence.

Concerning the relationship between emotion regulation and PMU, children’s emotion
dysregulation at Time 1 was positively associated with the time of media usage and higher
GA symptoms (only at dimensional level) 5 years later at Time 2 [68], which means that
children with emotion dysregulation used media for a longer time and showed higher
PMU than children without emotion dysregulation. Moreover, Hsieh et al. [85] showed
that PTSD symptoms significantly mediated the association between different types of
child maltreatment, such as psychological neglect, physical neglect, paternal physical
violence, sexual violence (except maternal physical violence), and PMU. Thus, different
child maltreatment experiences increased the risk of developing PTSD, which in turn led
to higher levels of PMU. Interestingly, as concerns ADHD symptoms, Paulus et al. [64]



Int. |. Environ. Res. Public Health 2023, 20, 5854 8 of 29

observed that the hyperactivity /impulsivity subtype was more important in predicting
PMU among boys, while the inattention subtype was more important in predicting PMU
among girls. These results aligned with those of Kietglaiwansiri et al. [95], which evidenced
that children with ADHD had a higher rate of PMU than control groups. Finally, De
Pasquale et al. [65] highlighted that state anxiety, which is a more transient emotional
state compared to trait anxiety, was significant in predicting PMU during the COVID-19
pandemic, while trait anxiety was only nearly significant. Moreover, results from Eales
etal. [73]’s study revealed that PMU at Time 2 was positively predicted by pre-pandemic
PMU at Time 1. In line with this last point, the other two studies proved the longitudinal
stability of PMU, by showing that PMU at Time 1 positively predicted PMU at Time
2 [74,88].

3.5. Protective Factors Associated with Children’s PMU

Concerning protective factors in the family context, parent—child relationship quality
at Time 1 negatively predicted the child’s CIU at Time 2 [88]. Moreover, authoritative
parenting style, which involves parents’ exhibiting reasonable emotional control, high
responsiveness, and consistency in discipline [61,70,86] and restrictive parental mediation,
which involves parents’ setting rules to limit the time of media usage or type of media
content that can be accessed on the Internet [88-90], were related to lower PMU among
children. In line with this result, Song [75] showed that maternal control was higher
among children with lower PMU, thus indicating that children whose mothers would
monitor their online activities had a lower risk of developing PMU. Moreover, this study
pointed out that maternal control negatively predicted executive function problems over the
years among children with higher PMU, which means that maternal control on children’s
Internet activities reduced executive function problems, especially among children with
higher PMU. Finally, some studies observed that a higher maternal educational level (e.g.,
university degree) was associated with lower PMU among children [61,70,71].

Regarding the individual protective factors that could decrease children’s PMU, it
was found that children’s happiness [61] significantly predicted lower PMU. The study
by Apisitwasana et al. [59] was the only one aimed at evaluating the effectiveness of the
Participatory Learning School and Family Based Intervention Program in preventing chil-
dren’s GA by developing self-regulation. The findings highlighted that children improved
in self-regulation, knowledge, and attitude towards the effect of gaming and GA, while
they reported lower scores in GA, immediately and 3 months after the program. These
results proved that interventions aimed at improving self-regulation, knowledge, and atti-
tudes about the effects of GA by means of school and family-based participatory learning
significantly reduced its prevalence among children.

3.6. Negative Outcomes Associated with Children’s PMU

Although previous studies have investigated PMU mainly as an outcome, other stud-
ies have explored children’s PMU as a predictor, thus showing how it could lead to several
negative consequences at both scholastic and psychological levels. In particular, studies
have shown that children’s PMU was associated with more problematic behaviors, lower
emotional intelligence [96], higher depressive symptoms [82], and more sleep problems [93].
Furthermore, the study of Zhou et al. [83] was the only one to analyze the relationship
between children’s PMU and the achievement of a specific school subject, thus revealing
that higher PMU was associated with lower mathematical self-efficacy and mathemati-
cal achievement. Moreover, this study pointed out that the relationship between PMU
and mathematical self-efficacy was moderated by the teacher—student relationship, thus
demonstrating that higher PMU can negatively impact mathematical self-efficacy through
a negative teacher-student relationship.
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Table 1. Summary of the 35 reviewed studies.

Sample Parents' B O PMU Seales PMU Scales Study
Authors Country N) Child's Age o Sex Addictive (Child-Report) (Parent-Report) Design Main Findings
(% Female) .
Behavior
Male gender, earlier exposure to
mobile devices, and parents
Problematic Mobile providing mobile devices to
5 years old (51.1% Problematic Phone Use Scale make their children sit,
Abdullah Malaysia N =364 }c])f the sample) NR mobile phone - (PMPUS)— CrF)ss- significantly increased PMPU.
etal. [60] parents 6 1d Malavsi . sectional Parents’ educational level
years o use alaysian version arents’ educational level,
[97] household income, and type of
application did not significantly
increased PMPU.
9.7% of the children showed
limited IA symptoms during the
COVID-19 pandemic, while
90.3% of the children showed no
Mean Age = The Family-Child symptoms. Children’s IA tended
Akozli et al. Turke N =154 8.52 +1.20 ) Internet ) Internet Addiction Cross- to increase when parents
[66] y parents (Range 7-10 years addiction Scale—Turkish sectional frequently warned the child
old) version [10] about COVID-19 precautions,
parents watched news about
COVID-19 with their child, and
children played video games
with parents less frequently.
Mean Age =
9.77 £0.79 The school and family-based
(Intervention participatory learning
. _ Group) Game Addiction . intervention significantly
Aplslicwa;sgana Thailand 1\}1; d310 Mean Age = - Game addiction ~ Screening Test - Q1.1a31— | increased knowledge, attitude,
etal. [59] chrdren 10.05 + 0.67 (GAST) [98] experimenta and self-regulation, while
(Control Group) reduced GA scores immediately

(Range 8-12 years
old)

and 3 months after the program.
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Parents’ Type of
Sample s Problematic/ PMU Scales PMU Scales Study oo .
Authors Country N) Child's Age o Sex Addictive (Child-Report) (Parent-Report) Design Main Findings
(% Female) .
Behavior
Authoritative parenting style
was found to be negatively
Korean Scale for associated, while authoritarian
Bae et al. South N =1078 . - - Cross- and permissive parenting
Range 8-9 years old - Media addiction - Internet Addiction . . . .
[61] Korea arents sectional ositively associated with MA.
p (K-Scale) [74] P y
Children with higher levels of
self-esteem and happiness
reported lower levels of MA.
Age =
Younger than 1 year
old (5.9%)
2 years old (11.9%) Smartphone Smartphone Children with higher SA
Cho et al. South N =303 3 years old (19.5%) 939, ad diIc)tion Addiction Cross- tendencies manifested more
[96] Korea parents 4 years old (21.5%) ’ roneness Proneness Scale sectional problematic behaviours and less
5 years old (21.5%) p [99] emotional intelligence.
6 years old (19.8%)
(Range 1-6 years
old)
Media emotion regulation
. . positively predicted children’s
. Problematic Media PMU. Media emotion regulation
Coyne et al. N =269 Mean Age = 29.58 Problematic Use Measure Short Cross- S .
USA N =256 . - . significantly mediated the
[72] parents (months old) + 3.83 media use Form (PMUM-SF) sectional ¢ . 1
[33] relationship between the child’s
i temperament (i.e., negative affect
and surgency) and child” PMU.
There was a low risk of GA
Videogame among children during the
Mean Age = o .
De Pasquale N =162 94+07 Video game AddlCtl(?I‘l Scale Cross- C.OVID._ 19.p.andem1c. St'ate
etal. [65] ltaly children (Range 8-10 years ) addiction for Children i sectional anxiety significantly predicted
. old) (VASC) (Yilmaz GA during the COVID-19

etal., 2017) [100]

pandemic, while trait anxiety
was only nearly significant.
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Parents’ Type of
Sample 1y Problematic/ PMU Scales PMU Scales Study s e 1.
Authors Country N) Child's Age o Sex Addictive (Child-Report) (Parent-Report) Design Main Findings
(% Female) .
Behavior
Mean Age = Problematic Media PMU at T1, child age, and parent
Eales et al. N=129 6.14 £2.21 _ Problematic Use Measure Short o perceptions of media as hurting
[73] usA parents (Range of 2.33-12.75 N=127 media use Form (PMUM-SF) Longitudinal their child significantly predicted
years old) [33] PMU at T2.
Dysfunctional parent—child
Holmeren N = 491 Mean Age = 5.95 Problematic Problematic Media o interaction and rr}aternal‘
NR 100% . - Use Measure Short  Longitudinal  post-partum depression at Time
et al. [58] mothers (months old) + 3.61 media use . . o
Form [33] 1 positively predicted child
PMU at Time 3.
Child’s IA was positively
correlated with PTSD symptoms
and experiencing five types of
child abuse (e.g., psychological
neglect, physical neglect,
Hsieh et al. . N =6233 School grade = 4th Internet Chgn ?nternet Cross- paternal and maternal physical
Taiwan . - .. Addiction Scale . . h
[85] children graders addiction (CIAS) [84] sectional violence, and sexual violence).
PTSD significantly mediated the
association between different
types of child maltreatment
(except maternal physical
violence) and IA.
Authoritative parenting style
was found to be negatively
associated, while authoritarian
Hsieh etal. Taiwan N =6233 School grade = 4th - Internet A(ii};ﬁrcltigrtlegﬂie - Cross- ;;155(;1(fi1§1tepc;3 i/l\/?i;s;Xe 1}3;) s:?ﬁ‘(;féyical
[86] children graders addiction sectional - T8y &

(CIAS) [84]

symptoms were positively
associated with IA. These
associations were enhanced
among boys.
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Parents’ Type of
Sample s Problematic/ PMU Scales PMU Scales Study . pe g
Authors Country N) Child's Age o Sex Addictive (Child-Report) (Parent-Report) Design Main Findings
(% Female) .
Behavior
There was a reciprocal causality
Internet Gam. between the risk of developing
Median Age = e GA and the higher levels of
. Use-Elicited .
Jeong et al. Korea N =366 10 years old ) Internet Gaming Svymptom ) Loneitudinal depressive symptoms. The level
[82] children (Range 9-12 years Disorder Screg/n (}I)GUESS) & of depression at Time 1 was
old) [80] stronger in predicting the
severity of GA one year later at
Time 2.

Parental marital conflict caused
poor father—child attachment,
which in turn decreased child’
self-esteem, finally leading to

_ Internet Game higher GA symptoms. It was
Mean Age = . Use-Elicited found a reciprocal causality
Jeong et al. N =268 9.4+ 0.6 Internet Gaming o . ;
(1] Korea children (Range 9-10 years - Disorder Symptom - Longitudinal ~ between the risk of developing
& old) y Screen (IGUESS) GA and the higher levels of
[80] depressive symptoms. However,

the level of depression at Time 1
was stronger in predicting the

severity of GA one year later at

Time 2.
N =80 Mean Age =9.5
children years old
(ADHD (Range 6-19 years Children with ADHD symptoms
. . .. old) (ADHD Group) Game addic- Game Addiction (e.g., inattention and
Kietglaiwansiri . Group) _ . . . Cross- . .
Thailand Mean Age = - tion/problematic - Screening Test ) hyperactivity /impulsivity)
etal. [95] N =102 sectional
children 10 years old video game use (GAST) [98] reported higher levels of GA
(Control (Range 6-13 years than controls.
Group) old) (Control

Group)
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Parents’ Type of
Sample o Problematic/ PMU Scales PMU Scales Study .
Authors Country N) Child's Age o Sex Addictive (Child-Report) (Parent-Report) Design Main Findings
(% Female) Behavior
Kok Eren School grade = 4th Computer There was a positive association
- N =205 graders Computer game . - . .
and Orsal Turkey . - - Game Addiction - Descriptive between child’s loneliness and
children (Range 9-10 years addiction
[79] old) Scale [78] GA.
During COVID-19 pandemic,
problematic media use was
higher when parents were
Problematic Media employed full time, present in
Kroshus N =547 Range of 610 years Problematic Use Measure Short Cross- the ho.m e had l.o w/formal
USA . - . educational attainment, and
etal. [67] parents old media use Form (PMUM-SF) sectional . .
[33] more psychological distress.
g There was no significant
association between rule
implementation and problematic
media use.
Level of PIU was higher in
Lim et al. N =1221 Range of 5-9 years Problematic Korean Scalfe f'or Cross- adol'escents thfm. m Ch.l Idren.
Korea . - - Internet Addiction . Children exhibited higher
[62] children old Internet use sectional .
(K-scale) [101] depressive symptoms when they
had more severe PIU.
Autistic traits at Time 1 predicted
Pathological lower emotion regulation at Time
Liu et al. China N =420 Mean Age = . Internet gaming  Video Game Use Loneitudinal 2, which in turn predicted lower
[91] children 9.74 £ 0.45 addiction Questionnaire & school connectedness at Time 3,
[102] which in turn predicted higher
GA at Time 4.
Mean Age = Internet Permissive parenting style
. N =227 9.55 £ 0.58 Internet L Cross- significantly moderated the
Lo et al. [87] China . L. Addiction Test - . i L
children (Range of 8-12 addiction (IAT) [10] sectional positive association between
years old) children’s worrying and IA
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Parents’ Type of
Sample s Problematic/ PMU Scales PMU Scales Study . pe g
Authors Country N) Child’s Age o Sex Addictive (Child-Report) (Parent-Report) Design Main Findings
(% Female) .
Behavior
Parent—child relationship quality
at Time 1 negatively predicted
N =261 Mean Age = child” CIU at Time 2.
children 8.55 + 2.02 (Time 1) Compulsive Inconsistent parenting practices,
Miltuze et al. Latvia (Time 1) Mean Age = 879 Compulsive Interrl::et Use Loneitudinal less rules at home regarding
[88] N =236 9.79 + 1.47 (Time 2) o Internet use Scale [103] & Internet use, more forbidding
children (Range 8-11 years access to the Internet, and more
(Time 2) old) technical control at Time 1
positively predicted CIU in
children at Time 2.
Boys were more prone than girls
Age = to have GA.
8 years old (N = 87) Computer GA increased significantly with
Muslu et al. N =476 Computer game - . higher age and school grade
Turkey . 9 years old (1 = 226) - . . Addiction Scale Descriptive 4
[71] children addiction . Lower maternal educational
10 years old for Children [78] .
(1= 163) level and lower family income
- level were associated with
higher GA.
PIU score was significantly
higher in children with mildly or
Korean Internet moderately depressed mothers.
Oh et al. [76] South N = 1132 Age = 100% Problematic Addiction Scale Longitudinal Children with mildly or
Korea children 9 years old Internet use (K-scale) [104] moderately depressed mother
and higher score on PIU also
experienced more internalizing
and externalizing symptoms.
Children at higher risk of PMU
South N = 1389 Age = Prok.ﬂemat.m Kore.an. Internet Cross- exh1b1te(.:1 more 1nte1jnal1zmg and
Ohetal. [77] Korea children 9 vears old - media device Addiction Scale sectional externalizing behavior problems,
y use (K-scale) [104] as well as suicidal ideation and

suicidal behavior.
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Parents’ Type of
Sample a1 Problematic/ PMU Scales PMU Scales Study . pe g
Authors Country N) Child's Age o Sex Addictive (Child-Report) (Parent-Report) Design Main Findings
(% Female) .
Behavior
Mean Age = Time spent consuming media
Korean-language S A .
46+1.11 Smartphone was significantly associated with
Park et al. South N =1378 (Non-PSU group) ) Problematic ) Over detin dence Cross- children’s PSU.
[69] Korea children Mean Age = smartphone use P sectional PMU significantly increased with
Scale (S-scale) for .
4.8 +1.06 ) higher age and lower household
children [105] .
(PSU group) income.
Young
Children-Computer
_ Gaming Disorder
Mean Age = (YCCGD) (ad hoc . .
Paulus et al. German N =1271 5.8 +0.38 . Computer ) testionnaire based Cross- Children with ADHD symptoms
[64] y children (Range of 4.4-8.2 gaming disorder q on the sectional reported higher levels of GA.
years old) substance-related
addiction criteria of
ICD-10)
Mean Age = The 9-item Chﬂdrg ns emptlon
. . dysregulation at Time 1 was
4.2 +1.23 questionnaire was ositively associated with time of
Paulus et al. N =80 (Time 1) Gaming based on the DSM-5 Quasi- P oY -
Germany _ - . - o . media usage and higher GA
[68] parents Mean Age = Disorder criteria experimental
. symptoms (only at the
9.2 + 2.03) relating to IGD . .
(Time 2) [106] dimensional level) 5 years later
at Time 2.
The Internet
Mean Age = Internet Gaming  gaming disorder Higher levels of internalizing
Richard et al. France N =744 8.3 1+0.93 NR Disorder (IGD) criteria ) Loneitudinal and externalizing symptoms in
[92] children  (Range 6.3-9.9 years Problematic out-lined in & childhood significantly predicted
old at Time 1) video gaming Section III of the GA 6 years later in adolescence.

DSM-5 [16]
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Parents’ Type of
Sample s Problematic/ PMU Scales PMU Scales Study . pe g
Authors Country N) Child’s Age (0/ FS e;(l le) Addictive (Child-Report) (Parent-Report) Design Main Findings
o remale Behavior
Ad hoc i
questionnaire based Boys were m(ﬁe prone than girls
Mean Age = to have IA.
Sakamoto N = 6893 9.0+138 Internet on Young Cross- IA was positively associated
Japan . NR . - Diagnostic . . . ,
etal. [93] children (Range 6-12 years Addiction Questionnaire for sectional with children’ sleep problems.
old) . IA was associated with higher
Internet Addiction age and school erade
(YDQ) [10] & grace
8 yearsAo%S (:N - 55) School social competence
N.= 157 9 years old (N = 61) Internet and anr.lputer (including 1nterpersor.1al skills,
Say1 et al. children . Addiction Scale - self-management skills and
Turkey 10 and above years - Gaming - Descriptive Lo, .
[94] N=16 1d (N = 114) ddiction for Adolescents academic skills) negatively
teachers N B addictio [107] correlated with both IA and GA
(Range 8-12 years . .
among gifted children.
old)
8 years old at Wave . . Maternal control was higher
g Children Korean Diagnostic among children in the low-risk
South N =1463 9 years old at Wave o Scale for Internet o & : . .
Song [75] 100% Internet - Longitudinal IA group. Children at higher risk
Korea mothers 10 - Overdependence .
Addiction Status of IA reported more executive
10 years old at Wave (K-scale) [74] .
1 function problems.
PIU was higher in junior high
school children than in
Age/School grade = elementary school children. PIU
4th grade (Range , was higher in 4th and 5th grade
9-10 years old) Young's boys, while PIU became higher
Takahashi N = 3845 Problematic Diagnostic Cross- A . .
Japan . 5th grade (Range - , ) - . in 7th grade girls. Children
et al. [63] children Internet use Questionnaire sectional o . .
10-11 years old) (YDQ) [10] exhibited higher depressive
6th grade (Range of symptoms when they had more

11-12 years old)

severe PIU. Children with PIU
exhibited lower health-related
quality of life.
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Parents’ Type of
Sample s Problematic/ PMU Scales PMU Scales Study . pe g
Authors Country N) Child's Age o Sex Addictive (Child-Report) (Parent-Report) Design Main Findings
(% Female) .
Behavior
Restrictive mediation was related
to less PGU. Parents who
Mean Age = Video Game adopted restrictive mediation in
Van Petegem N =762 5.52 £ 1.86 82.6% Problematic . . Cross- a more controlling style tended
NR . - Addiction . -
etal. [89] parents (Range of 3-9 years females gaming Test (VAT) [108] sectional to perceive more PGU among
old) ©s their children. Preschool children
had lower PMU levels than
primary school children.
Authoritative parenting style
was negatively associated, while
Mean Age = Korean Internet oxitiely asociated with P
Yang et al. South N =707 94 £0.12 o Problematic addiction scale Cross- P Y . '
. 100% - . Maternal parenting style
[70] Korea Children (Range 9-10 years Internet use (K-scale) for sectional e
moderated the positive
old) adolescents [74] ..
association between maternal
work—family conflict and
children’s PIU.
Restrictive mediation was
associated with lower PSU.
Mean Age = 6142 Addieion Sl was postvely ssociaed with
Yang et al. . N=154 (months old) £ 8.93 o Problematic Cross- P Y . .
Singapore 100% - (Short Form) . PSU, and this relationship was
[90] mothers (Range 42-77 smartphone use sectional s
months old) adapted for moderated by specific
children [109] parent—child conflict resolution

tactics (e.g., physical assault and
psychological aggression)




Int. |. Environ. Res. Public Health 2023, 20, 5854

18 of 29

Table 1. Cont.

Parents’ Type of
Sample o Problematic/ PMU Scales PMU Scales Study oo .
Authors Country N) Child's Age o Sex Addictive (Child-Report) (Parent-Report) Design Main Findings
(% Female) .
Behavior
Higher PIU predicted lower
Youn mathematics achievement. The
. 5 association between PIU and
Diagnostic maths achievement was
Zhou et al. . N =4300 Age = Problematic Questionnaire Cross- . .
China . - ) mediated by mathematical
[83] children 10 years old Internet use for Internet sectional . . .
. . self-efficacy, and the relationship
Addiction between PIU and mathematical
(YDQ) [10]

self-efficacy was mediated by
teacher—student relationship.
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4. Discussion

The present literature review aimed to explore the main risk and protective factors,
the measurement instruments and the negative consequences associated with PMU among
children aged between 0 and 10 years.

In terms of cultural differences, it was found that the percentage of children classified
as “problematic media users” was slightly higher in Eastern countries [62,63] than in
Western countries [64]. This result is in line with the systematic review by Dahl and
Bergmark [110], according to which prevalence and persistence estimates of PIU were
generally higher in Asian countries. Specifically, Bae et al. [61] observed that Korean
children showed the highest prevalence of PMU when compared to other Asian countries
and to Europe overall. This could be explained by the fact that Korean Information
Technology (IT) infrastructures are particularly advanced, and children can use digital
devices with free and high-speed connections in many public places at any time [111].
Therefore, it is likely that distal factors, such as cultural aspects, norms, lifestyles, and
advanced digital environments affect the risk of children’s PMU [110]. However, it is
not possible to draw conclusions on the higher prevalence of PMU in Eastern children
compared to Western children due to the disproportion between studies conducted on
Eastern (N = 22 studies) and Western samples (N = 9 studies).

Interestingly, several reviewed studies (N = 11 studies) have been published in 2021.
Likely, the COVID-19 pandemic has raised greater concerns over the Internet-related risks.
Since there has been greater use of the Internet by even younger children both to access
distance learning and to communicate or play with their friends, several studies have begun
to focus more attention on PMU in this age group as well [112]. Although some studies
have shown a significant increase in the time spent on the Internet during the COVID-19
pandemic [8], PMU prevalence estimates have differed widely across countries [55]. In this
review, the studies of De Pasquale et al. [65] and Akozli et al. [66] reported low levels of
PMU symptoms among children during the COVID-19 pandemic. These results seem to
align with those of Burkauskas et al. [55], according to which increased time spent online
per se did not lead to PMU. However, Kroshus et al. [67] observed that 32.6% of children
manifested PMU, and that symptoms were higher in families where parents experienced
more psychological distress. Therefore, the severity of PMU symptoms during the COVID-
19 pandemic might be determined by other underlying motivations, purposes, contextual
and psychological conditions, such as higher state anxiety [65], parent’s distress [67], or
pre-pandemic PMU symptoms [73].

Among the problematic media-based behaviors, GA has been the most explored
addictive behavior in many reviewed studies, probably because it has recently emerged as
a global problem included in the appendix of the 5th edition of Diagnostic and Statistical
Manual of Mental Disorder (DSM-5) [16] and in the 11th final revision of the International
Classification of Diseases (ICD-11) [17]. Moreover, this interest in children’s GA could be
explained by the fact that healthy play has always represented one of the most rewarding
activities for children by promoting the development of social, emotional, self-regulatory,
and cognitive skills, together with creative thinking [113]. However, as digital play has
largely replaced material play, research has begun to focus not only on the positive effects
but also on the negative effects associated with the use of digital games. For example,
recent studies have shown that digital games inhibited children’s use of self-regulatory
private speech during problem-solving activities [40], and increased children’s anti-social
behaviors and isolation [114]. To date, videogaming represents one of the main sources
of entertainment for children [1]. For this reason, several studies examined in this review
have attempted to focus especially on excessive videogame use to understand how this
might lead to addictive tendencies in children.

Studies have confirmed that time spent consuming media (on average more than 2 h
per day) represents an important risk factor that could increase the likelihood of developing
PMU among children [61,68-71]. These data supported the recommendations of the World
Health Organization [115], which suggested that the total sedentary screen time for children
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up to 34 years old should not exceed one hour per day, while for children less than one year
old should not be encouraged at all. Moreover, the American Academy of Pediatrics [116]
also recommended limiting children’s total screen media use to 2 h or less per day. However,
it is important to note that impaired psychological functioning and development is not
necessarily linked only to screen time, but also to the interaction of other distal, proximal,
or maintaining factors, which together can increase the risk of developing PMU and lead to
negative consequences for psychological health [34,49].

Regarding the main screening tools, the Problematic Media Use Measure (PMUM) [33]
has been the most used parent-report instrument aimed at measuring PMU among children
with an average age of 3 and 6 years. On the other end, the Korean Scale for Internet
Addiction (K-Scale) [74] was the most used self-report instrument aimed at measuring
PMU both from parents and children’s perspectives, especially among children with an
average age of 8 and 10 years. These findings confirmed that there are still few validated
and reliable screening tools used to detect PMU among children under the age of 10, thus
reflecting the limited advancement of research in this field. Of these two instruments, only
the PMUM [33] was specifically designed to detect parent’s perspectives regarding PMU
among children aged between 4 and 11 years. Instead, as observed by Mak et al. [117], the
K-Scale [74] was first developed for adolescents, and later adapted for children and adults
as well. Although in the literature there are other tools specifically designed for children
aged 6 to 12 and aimed at measuring problematic gaming use, GA, and digital addiction,
the related measures (VGS-C, VASC, and DASC, respectively) [100,117,118] have been less
used across the reviewed studies. Indeed, only the VASC [100] was used in one study in
this review to measure GA in a sample of 9-year-old children. These results have informed
us that screening tools specifically designed to assess children’s personal perspectives and
representation of their PMU are still few and far between and underused.

In terms of gender-related differences, most of the reviewed studies revealed that boys
were more likely to manifest PMU than girls [60,61,63-65,67,70,71,79,85,86,88,89,91,93,94],
and that this trend was reversed in junior high school, whereby PMU became higher in
girls [63]. Likely, males and females are involved in different web-mediated activities for
different gender-specific motivations depending on the developmental stage they are going
through. In fact, some studies have shown that female adolescents were more likely to
use social networking sites, as they represented means of nurturing relationships with
members of their peer group [119,120], and to be involved in problematic social network
sites use [30,121] when compared to boys and younger children. On the contrary, male
children preferred to play video games and were more exposed to problematic gaming use
than females [122-124].

Studies have observed that PMU increased significantly with higher age and school
grade [63,69,71,73,89,93,94]. Therefore, preschool children had lower PMU levels than
primary school children [89], while the latter had lower PMU levels than junior high school
children [63]. Likely, as they entered pre-adolescence, children acted more independently
and consequently their media use was less monitored by parents, thus increasing the risk
of developing patterns of problematic use.

As in a recent review focused on adolescent and young adult samples [31], this review
highlighted the importance of focusing attention on the risk and protective factors at both in-
dividual and contextual level associated with children’s PMU since it might lead to several
negative consequences for their health and psychosocial well-being [82,83,93,96]. In line
with previous studies which proved the pivotal role of the quality of the family environment
and parent—child relationship in the development and maintenance of various problematic
and addictive behaviors in adolescence and young adulthood [125-128], findings of the
present review have highlighted that children’s PMU might be often fostered by a dysfunc-
tional family context and adverse parent—child relational experiences [58,67,70,76,81,85],
and worse individual psychological symptoms [63-65,68,75,82,85,88,91,92]. Probably, as
seen in other studies based on samples of adults, young adults, and adolescents [129-135],
all these stressful situations and conditions within the family system may lead to children’s
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insecure attachment [136,137], which could elicit emotional distress and lead children to
experience internalizing and externalizing symptoms that they try to manage by escap-
ing in the virtual environments, thus increasing the risk of developing PMU. Therefore,
according to the Compensatory Internet Use Theory [138], PMU might represent a mal-
adaptive coping strategy aimed at both compensating for unmet relational and emotional
needs and relieving psychological suffering. In this regard, the study of Coyne et al. [72]
observed that higher PMU was associated with media emotion regulation, which is the
parent’s tendency to give a digital device (e.g., a smartphone, or a tablet) to their children
to manage their difficult emotions, especially if children had a difficult temperament. It
is well-known that children learn emotional regulation skills within early parent—child
relationships [139-141], and that parents with greater emotional dysregulation also show
poor reflective functioning, namely a reduced capacity to recognize their infant’s mental
states and behaviors [142,143]. Therefore, if media emotion regulation becomes part of
everyday interpersonal dynamics, then the child’s opportunities to develop more adaptive
emotion regulation strategies and self-regulation skills may be inhibited [144]. Moreover,
if parents are prone to use media as a calming tool for their children’s strong emotions,
then their capacity for self-regulation and mentalizing may also be weakened, leading to
consequent higher difficulties in managing potential future problematic behaviors [34].
Conversely, when parents relied upon a supportive, warmth, and responsive parenting
style and set clear rules and limits on media usage without overdoing their controlling
style [61,70,75,86-90], they were more likely to have a positive relationship with their chil-
dren, which provides the basis for positive development and lower PMU among children.
As observed in previous studies [145-147], parents should adopt a more authoritative
parenting style, active parental mediation strategies, and consistent parenting practices,
especially during the transition from childhood to adolescence, because in this phase chil-
dren develop new self-regulation skills [148] and seek greater autonomy from parental
figures by passing through the second separation-individuation process [149]. Therefore,
an educational and media-mediation style that is too controlling and restrictive may be
perceived as an intrusion into the adolescent’s personal autonomy, thus leading to higher
PMU [150]. Instead, it has been found that parental mediation strategies, even of a restric-
tive type, significantly reduced the risk of developing problematic web-mediated behaviors,
especially in younger children [151].

Finally, some studies have observed that even the school context, through poor school
connectedness [91] and school functioning [63], might increase PMU among children. The
school- and family-based intervention of Apisitwasana et al. [59] has been shown to be
effective in reducing PMU among children by improving self-regulation skills. According to
previous studies [152,153], self-regulation abilities played a crucial role in preventing PMU.
Moreover, considering that these self-regulation skills begin to develop during infancy
and then during the transition to adolescence [148], and that parents and teachers play a
fundamental role in helping children to develop self-regulatory skills [154], it is important
to encourage collaboration between schools and families to implement future effective
prevention interventions for reducing PMU among children.

Limitations and Future Research Directions

Some limitations of the examined studies and future research directions should be
addressed. Firstly, most of the studies were based on self-report measures, making the
results susceptible to answer accuracy and social desirability. To avoid this bias, self-report
measures should be supported by more qualitative methods (i.e., observational studies,
in-depth interviews, and focus-group discussions). Secondly, self-report instruments specif-
ically designed to get the perspective of children aged 6-10 years were few and not so
widely used. Indeed, most of the scales administered to children were originally devel-
oped for adolescents and adults and then adapted for children. Since parent and child
perspectives on PMU can be very different, future studies should integrate both specific
parent- and child-based measures and rely more on quali-quantitative methods to provide
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a more comprehensive view of the different representations of children’s PMU. Thirdly,
some measurement scales were aimed at detecting the presence or absence of ‘addictive’
or ‘problematic’ media behavior among children by adopting a more categorical and less
dimensional approach. However, future research should rely more on instruments aimed
at identifying and distinguishing between different levels of media engagement (e.g., prob-
lematic, risky, or non-problematic). As noted by Paulus et al. [68], a dimensional approach
allows the clinician greater flexibility in assessing the severity of a condition without scor-
ing a threshold between normality and disturbance, which is extremely important when
assessing the presence or absence of problematic conditions in childhood. Fourthly, since
childhood is characterized by numerous developmental changes, future studies should
pay more attention to how PMU dynamically evolves through the different stages of child-
hood development (i.e., early, mid, or late childhood). Fifthly, as parenting practices can
vary across Eastern and Western countries [155], future studies should explore whether
cultural aspects differently influence the association between parenting style, parental
media mediation and children’s PMU. Sixthly, as most of the studies are cross-sectional,
additional longitudinal studies are needed to more firmly support the causal relationship
between the variables involved. Finally, most of the reviewed studies were based only on
maternal samples and few studies have highlighted the role of parental gender differences
in the development of PMU. Since Jeong et al. [81] pointed out that father—child attachment
had a more important mediating role than mother—child attachment in the association
between marital conflict and GA symptoms among children, further studies should look
more carefully at how the quality of maternal and paternal relationship may differently
decrease or increase the risk of developing PMU among children.

Moreover, this systematic review has some limitations. Firstly, all the reviewed studies
explored the relationship between children and various devices and/or web-mediated ac-
tivities, such as videogame, smartphone, Internet, and media use. For practical reasons, we
adopted the label “Problematic Media Use” (PMU) to refer to all these different behaviors
or devices. In fact, studies related to each web-mediated activity and device were few and
it was not possible to draw meaningful conclusions on the different problematic behaviors.
Therefore, further review studies should explore the problematic use of specific devices
or web-mediated behaviors in childhood. Secondly, some unindexed papers in the rele-
vant databases may have been unwittingly missed out during the original search process.
Thirdly, as research on children’s PMU is still in its infancy, only studies conducted between
2012 and 2022 were included in this review. However, it is possible that some relevant
studies published before 2012 have been excluded. Finally, some interesting studies may
have been excluded during the original research process because they were not written
in English or in Italian, or because the different terms used in the literature to refer to the
PMU made it difficult to track them.

5. Conclusions

This review has shown that this research field is still in its infancy. Indeed, most of
the studies aimed at exploring PMU among children were published in 2021 and carried
out in Eastern countries, which means that it needs to be further explored in future studies.
Both parent- and child-report instruments were used to assess children’s PMU. However,
self-report measures specifically designed to assess PMU from the child’s perspective are
still few and far between and not so widely used. Indeed, the most used child-report
instruments among reviewed studies were first developed for adolescents or adults, and
then adapted for children.

Although the increased access to the internet by even younger children during the
COVID-19 pandemic has raised some concerns, the risk of developing PMU did not increase
among children. It was probably not an excessive amount of time spent consuming media
per se, but concomitant or pre-existing psychological conditions that increased the risk of
PMU among children during the COVID-19 pandemic.
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GA was the most explored problematic behavior among children. Studies highlighted
that using media more than 2 h a day, male gender, and higher age significantly increased
the risk of developing PMU. Overall, both individual and contextual factors can increase
children’s PMU. Indeed, children who experienced negative psychological symptom:s,
dysfunctional family environment and lower school functioning were more likely to de-
velop PMU. Moreover, children’s PMU was found to be associated with several negative
consequences for their psychosocial well-being. However, authoritative parenting style
and restrictive parental mediation decreased PMU among children.

Future prevention interventions should promote better self-regulation skills among
children through active collaboration between school and family. Furthermore, since
children’s self-regulation skills primarily develop within the parent—child relationship,
future interventions should also be aimed at helping parents to improve their self-regulatory
and mentalizing capacities, as well as their parental mediation strategies and general
parenting practices.
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